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*References to Notes in “Abstracts from Foreign Contemporaries” are distinguished by an asterisk preceding the page number. 
Descriptions of central station plants are indexed only under the head “Central Station” and the names of the cities. 
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TYPICAL AMERICAN HYDRAULIC AND TRANSMISSION PLANT 


AMERICAN RIVER ELECTRIC COMPANY’S 
SYSTEM. 


BY C. W. WHITNEY. 


The American River Electric Company 
has recently completed and placed in suc- 
cessful operation in central California a 
hydro-electric power and transmission sys- 
tem, which is typical of the best water- 
power plants on the Pacific Coast. The 
plant has nothing of the spectacular about 
it, unless it be that it is located on one of 
the most picturesque mountain streams in 
California; but it is characterized by a high 
standard of construction and well merits 
description. Special mention will be made 
further on of several unusual and note- 
worthy engineering features which have 
been worked out in the design and con- 
struction of the system. 

The generating plant of the American 
River Electric Company is located on the 
South Fork of the American River about 
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The American River and Silver Creek, 
its principal tributary, have their heads on 
Pyramid Peak, Mt. Tallac and other snow- 
covered peaks of the Sierra Nevada Moun- 
tains in Eldorado County. The waters 
from Echo and ‘several other lakes are in- 
cluded in the drainage basin of the Ameri- 
can River, while the same watershed sends 
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FIG. I.—GENERAL VIEW OF POWER HOUSE, TRANSFORMER HOUSE AND SWITCHES, WITH 
TRANSMISSION LINES CROSSING RIVER. 


six miles from Placerville, which, in turn, 
is 90 miles by railroad east of Sacramento. 
Power is supplied over an 80-mile circuit 
to Stockton and over a 30-mile line to Tol- 
som and vicinity; while lines to Sacramento 
and other points are projected for the near 
future. 


its waters on its eastern slope into the 
beautiful and much renowned Lake Tahoe. 
The drainage basin of the South Fork of 
the American River covers about 550 square 
miles. In the deep ravines and on the shad- 
ed slopes of the higher mountains the snow 
remains the year round, so that the perma- 


nence of the water is always assured. The 
American River flows through a section 
that is quite heavily timbered with pine, 
cedar and spruce, and extensive lumbering 
operations aré still being carried on a few 
miles above Placerville. In the. section 
where the American River Electric Com- 


pany has done its hydraulic development, 


FIG. 2.—POWER HOUSE, SHOWING PIPE LINE 


AND ROCK CREEK. 


a portion of which is shown in Fig. 1, the 
river flows between banks which rise from 
1,000 to 1,500 feet and are still covered 
with much of the virgin forest. In the 7%- 
mile length of the river bed between the 
companys dam and its power house, the 
river has an average fall of between 75 and 
So feet to the mile, and the canal system 
that has been constructed utilizes this fall 
to give a total static head at the power sta- 
tion of 575 feet. The river has a minimum 
recorded flow of about 100 second-feet at 
that point, while the maximum flow is, of 
course, high. When some of the accom- 
panying pictures were taken there was a 
flow of about 5,000 second-feet in the river, 
while Fig. 6-E shows it at low-water stage. 

The company’s dam spans a narrow place 
in the river at a point about 12 miles from 
Placerville. The dam is of a timber-crib, 
rock-filled construction and abuts on bed 
rock at each end. It is 210 feet long, 30 
feet high and has a width of 5o feet at 
the bottom and 19 feet at the crest. A gen- 
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eral view of the dam and headworks is 
shown in Fig. 6-C, while Fig. 6-H shows the 
dam and the reservoir created by it. The 
water is backed up in the canyon for about 
half a mile, the purpose of the stored water 
being principally to equalize the irregular 
flow of the river caused by evaporation, 
raises, etc. The headworks, Fig. 6-C, of the 
canal line, are located at the north end of 


the dam and consist of heavy wooden gates ~ 


raised and lowered by handwheel screws. 
The water is taken from the reservoir at a 
point near the surface, thus giving the 
flume over 20 feet elevation above the river 
bed at the start. The total length of canal 
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FIG. 3.—DITCH DETAIL. 


line from the dam to the penstock above 
the power-house is a little over seven miles, 
being exactly 37,283 ft. 5 ins. The i 
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eral contour of the canal is shown in Fig. 3. 
Wherever it was possible, ditching was re- 
sorted to, but on the upper portion of the 
work a wooden flume had to be depended 
upon and over four miles of it was built, 
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the longest single 
stretch being 14,202. 
feet long. 

Fig. 4 shows the con- 
struction of the flume, 
the trestle supports va- 
rying, of course, to con- 
form to the nature of 
the ground covered. 
The framework con- 
sists of .4-in. x 6-in. x 
6-ft. 6-in. posts, braced 
by 4-in. x 4-in. pieces 
to 4-in. x 8-in. x 8-ft. 
sills that rest on 6-in. 
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sills that rest on 6-in. x 8-in. x 16-ft. string- 
ers. The bents are placed 16 feet apart and 
between them are three sets of intermediate 
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. 5.—SECTIONAL VIEW OF PENSTOCK. 


posts. The flume is planked to a height 


of four feet with 2-in. x 12-in. plank, giving 


a clear width of 6 feet. The planks are 
battened with 14-in. x 4-in. strips, battens 
as well as the floor and side planks being 


[Vot. XVII. No. 1. 


2x12” 


a Wire nails 


To carry 9500 cu.ft.per min. 
on a grade of 1'in 1000’ 


Battens 1x4" 


a ae i j 
Co WA 


6x6x8 


fj 
A ip Ay REE TELL, 
7 Fait A m, Elec, 


FIG. 4.—FLUME DETAIL. 


surfaced so that the flow of the water is 
smooth and even. There is a clear height 
in the flume to the caps of 6 ft. 3 ins., and 
with the sides planked 6 feet high the flume 
will have a capacity of 264 second-feet of 
water. At present the company is using 
about 50 second-feet. The flume and ditch 
have been built with a drop of 1 foot in 
1,000, so the total drop in the canal line is 
nearly 40 feet—sufficient to give the water 
a velocity of about 4.4 feet per second. 
Figs. 6-I and 6-M illustrate typical flume 
sections, Fig. 6-J is a view showing a tribu- 
tary creek fall on the right, and Fig. 6-A isa 
scene about the middle of the canal. 
Ditching was used where the banks of 
the river are less steep and where there 
would be comparatively little danger or 
rock or land slides. The standard ditch 
construction is that shown in Fig. 3, the 
ditch having a width of 5 feet at the bot- 
tom and 12 ft. 9 ins. at the top of the lower 
bank which is placed 6 ft. above the bot- 
tom. On a 30-degree slope the excavation 
per linear foot amounted to about 60 cu. ft. 
In places where the lower bank was of 
loose soil, I-in. boards were placed on the 
sides of the ditch to lessen the tendency to 
break. Figs. 14-A and 14-B are views taken 
during the construction of the ditch. 
Between the dam and the penstock there 
are several small streams which flow into 
the American River from the north bank, 
but none of these are of material value ex- 
cept Mosquito and Jay Bird Creeks at the 
lower end. In these two creeks combined 
there is enough water during the winter 
months to run the entire plant, so branch 
fumes with small diverting dams have been 
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FIG. 6.—TYPICAL SCENES ALONG THE FLUME LINE OF THE AMERICAN RIVER ELECTRIC COMPANY. 


A. Looking Down River About Center of Canal. B. American River Showing Flume Line Near Upper End. C. Dam and Headworks. D. Branch 
Flume and Diverting Dam at Jay Bridge Creek. E. American River at Low Water Stage. F. Bridge and Power House During Construc- 
tion. G. View of Penstock. If. Dam and Reservoir. I. Typical Flume Section. J. Flume and Tributary Creek with Falls to the 
ight. K. Transmission Line on Right-of-way Opposite Side of River L. Lumber Chute. M. Typical Flume Section. N. 
Lumber Above Dam. O. Headwork. 
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built in order that these waters may be 
turned into the main flume if desired. These 
branch flumes are about 4 ft. x 4 ft. in the 
clear and are built with a fall.of 1 foot in 


FIG. 7.—ASSEMBLY OF SWITCH. 


10. The arrangement at Jay Bird Creek is 
illustrated in Fig. 6-D, a portion of 
the main ditch and flume being shown in 
the foreground. The provision of these 
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water. A 12-in. plank on top of the caps 


affords an easy path for the use of the flume 
man in patrolling the canal. 
In building the flume, water was let into 
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it and lumber floated down from the dam 
as the construction proceeded down stream, 
as there were but one or two roads in the 
vicinity and they would have heen of but 
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chute, 2,400 ft. long and stretching from 
the top of the bank to the river’s edge, was 
constructed and all the lumber used was 
dropped down this chute into the river. 
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FIG. 8.—DETAILS OF LIGHTNING ARRESTER. 


The velocity acquired by the timbers was 
frequently sufficient to carry them to the 


opposite bank of the river. Fig. 6-L is a 


view of the chute and gives an idea of the 


FIG. 9.—ELEVATION OF WATER-WHEEL AND GENERATOR IN POWER HOUSE, 


two branch flumes makes it possible to shut 
down the main flume above for repairs or 
alterations should it become necessary. At 
convenient points along the main flume are 
waste gates for controlling the depth of the 


little assistance. The rough timbers were 
obtained from a lumbering camp higher up 
on the river and were delivered by means 
of a narrow-gauge railroad to a point about 
half a mile above the dam. Here a wooden 


operation. After being delivered in the 
water the lumber was floated down to the 
dam, where a temporary saw mill was in- 
stalled to a size and surface. Fig. 6-N shows 
a part of the lumber above the dam after the 
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water had been let out of the reservoir. 
The flume and ditch were built by the San 
Francisco Construction Company, of San 
Francisco. 

The penstock, Fig. 6-G, is located on the 
brow of the hill overlooking the junction 
of Rock Creek with the American River. 
It is constructed of timber and is 60 feet 
long. The main flume, 6 feet in height, 
runs along one side and the water passes 
through wire screens and wooden gates into 
the pipe boxes. Each of the two pipe lines 
is served by three 2 ft. 3 ins. x 4 ft. gates 
operated by handwheels and rods from the 
platform above. The waste water is car- 
ried off at the end of the penstock through 
a branch flume to a spillway apron that 
discharges into Rock Creek and which is 
large enough to take care of all the water 
in case of a shutdown. Fig. 5 is a view of 
the penstock showing gate-gear, etc. 
There is room for a third pipe line and set 
of gates when the load on the station de- 
mands an addition. The screen is used to 
collect leaves, twigs and other debris and 
extends the whole length of the penstock. 
`" The screen is double and is made of %-in. 
square mesh No. 6 galvanized iron wire. 
For convenience in handling for cleaning 
purposes, the screen is mounted on angle- 
iron frames 3 ft. x 7 ft. in size. The pipe 
boxes are each 5 ft. wide, 10 ft. long and 
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lowed by 150 it. of 3-16 in., 150 ft. of 14 in., 


and 364 ft. of 7-16 in. pipe, making a total 
of 1214 ft. of steel pipe. Figs. 14-F and 14-G 
are views taken during the laying of the 
steel pipe. The pipes are securely anchored 
with concrete at the strain points and have 
air valves to relieve the air pressure in 
starting up after a pipe has been emptied. 

A maximum static head of 575 ft. is ob- 
tained from the water level of the penstock 
to the centre of the nozzles. Just outside 
the power-house each pipe line branches 
into a Y, each leg leading to a water 
wheel. 

In addition to the main pressure pipes a 


FIG. 10.—SETTING OF WATER WHEELS ON BED PLATE. 


12 ft. deep, and the lower part of the out- 
side wall is given a batter to set at right 
angles to the axis of the outgoing pipe. 
From the penstock two pressure pipes 
1,614 ft. long and 36 ins. in diameter lead to 
the power house. The upper portion of the 
pipe line, as shown in Fig. 14-C, passes over 
an easy grade so that for a distance of 400 
ft. it was possible to use redwood stave 
pipes as the head developed in that dis- 
tance was but 120 ft. At the end of the 
400 ft. of redwood pipe the riveted sheet- 
steel pipe construction begins, the thick- 
ness increasing with the head. The first 
400 ft. is of No. 10 steel and this is fol- 


small amount of water is diverted from the 
penstock to a settling tank from which a 
2'4-in. pipe is carried to the power house. 
This water, which has da pressure of about 
200 pounds, is used for the regulators of the 
water wheels. 


An ingenious device has been installed 


at the penstock to indicate to the station 
operator the level of the water. A ball float 
is connected with a lever so that as it moves 
up and down with the changes in water level 
it moves an iron core in and out of a sole- 
noid that is connected in series with an al- 
ternating-current ammeter on the switch- 
board in the power house. The solenoid is 
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specially wound so that the changes in cur- 
rent as produced by the movements of the 
float can be read off accurately in inches 
from a special scale on the ammeter. 

The power house, Figs. 1 and 2, is lo- 
cated above high-water line on a point of 
land between the junction of the American 
River and Rock Creeks. The latter stream 
sends down a considerable amount of wa- 
ter, which for eight months of the year 
would be sufficient to operate the entire 
power plant. The company controls the 
water right on Rock Creek, and with about 
six or seven miles of flume and ditch could 
bring its waters into the same penstock 
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FIG. 


II.—INTERIOR OF POWER HOUSE, 


that is now used for the main stream. In 
time it may prove desirable to have this 
auxiliary supply. The power house is built 
of concrete with a steel truss roof covered 
with slate and is thoroughly fireproof. In 
this building are located the generator and 
exciter units and low-tension switchboard, 
no potentials above 2200 volts being allowed 


there. A separate building, as will be men- 
tioned later, is provided for the trans- 
formers, while the high-tension switching is 
all done in the open air. Fig. 2 is a gen- 
eral view of the power station building, 
showing the pipe line at the right. 

The generating equipment consists of two 
1500-kw., three-phase, rotating-field, 300- 


r.p.m., engine-type Westinghouse gener- 
ators, each being direct driven by the Pel- 
ton water wheels being supplied by the 
branches already mentioned. The rotor of 
the generator is pressed onto the shaft be- 
tween the wheels and the shaft is carried in 
two generator-type, ring-oiling Pelton 
bearings, the bearing thus being located be- 
tween each wheel and the rotor. The bear- 
ings also have water-cooling compartments, 
the circulating water used being caught in- 
side the housings in a trough from which 
the water flows into the compartments by 
gravity. The whole is mounted on a very 
substantial cast-iron bed-plate, carrying also 
the sheet-steel cover housings which suitably 
enclose the water wheel, pressure pipes, etc., 
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within a water-tight chanber. This cham- 
ber is entirely open at tl.c bottom into the 


tail race, which is of massive concrete con- 


struction to give solidity to the entire struc- 
ture. The wheels are constructed of cast- 
steel plates on which are fitted cast-iron 
Pelton buckets. 

Water is supplied to each wheel through a 
7-in. Pelton needle deflecting nozzle, the 
needle being arranged to regulate the size 
of the stream, which can be done at any 
time while the wheels are in operation by 


the station attendant through the -hand ` 


wheel and floor stand located near the gate 
valve. This enables the stream flowing in 
each wheel-pit to be adjusted for the maxi- 
mum probable load demand, and automatic 
regulation is then effected by the governor 
which raises and lowers the deflecting joint 
of the nozzle, thus permitting a greater or 
less quantity of the jet issuing from the 
nozzle tip to strike the wheels. When the 


wheels are running at correct speed, the. 


discharge water falls from the buckets 
without any appreciable energy, and that 
portion of the stream which may be deflect- 
ed below the wheel passes clear against suit- 
able steel-lined deflecting plates provided 
for the purpose. A heavy outside screw and 
yoke, bronze-mounted gate valve provided 
with roller bearings is also located back of 
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FIG. I2.— ASSEMBLY OF 


each nozzle, so that one or both nozzles 
may be operated at any time. With this ar- 
rangement the same high degree of water- 
wheel efficiency is said to be obtained, down 
to about I-10 load, at full load—a very im- 
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portant consideration in most water-wheel 
plants during low-water season. 

Automatic governing, as already men- 
tioned, is accomplished through the deflect- 
ing of the ball-joint 
nozzle, which is ac- 
complished through a 
suitable rock -shaft 
actuated by a type A 
Lombard governor. 
AIl of the pressure. 
connections are ar- 
ranged below the floor 
line, the plant thus 
presenting a much 
better appearance and 

eing susceptible to a 
much more satisfac- 
tory arrangement. 

Fig. 10 shows the 
bed-plate with water- 
wheel housings and 
generator-type bear- 
ings in position. In 
one end of each hous- 
ing and directly opposite the end of the shaft 
is located a plate-glass covered sight hole 
from which the operation of the wheel may 
be observed. Each of the two units has a 
maximum capacity of 3,000 horsepower. 

The exciters are two in number, of 75 
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kilowatts capacity each, and run at 750 r.p.m. 
Each is mounted on an independent bed- 
plate and driven by a special 28-in., 100-h.p. 
Pelton wheel with bronze buckets to which 
water is supplied through a needle nozzle 
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and gate valve, similar to that of the large 
units except that the nozzles are not pro- 
vided with ball joints. Between the wheels 
is placed a Type F Lombard governor, ar- 


FIG. 13.—SWITCHBOARD IN POWER HOUSE. 


ranged so that it can be connected to 
either unit, as one exciter is sufficient for 
both generators. Water for the exciter 
wheels is taken through 5-in. pipes from 
the large pressure mains, the pipes being 
connected so that either exciter may be 
driven from either pipe line. A general 
view of the generator room is given in 
Fig. Ir. l 

The alternators deliver a 2200-volt, 6o- 
cycle, three-phase current and the leads, 
which are rubber-covered, double-braided, 
250,000-circ mil cables, are carried in pairs 
to the switchboard under the power house 
floor in 6-in. glazed sewer tile. The switch- 
board, illustrated in Fig. 13, is built of blue 
Vermont marble on an angle-iron frame- 
work and consists of seven panels go inches 
high. The first panel on the left is used for 
the exciters and has for its equipment one 
direct-current voltmeter, two direct-current 
ammeters, one 5-ampere alternating-current 
ammeter for use with the water signal for 
the penstock, two 800-ampere, three-pole, 
double-throw, quick-break switches, two 
field rheostats, pilot lamps and plugs for 
the voltmeters. The next two panels con- 
trol the 1500-kw. alternators, and the equip- 
ment of each consists of three indicating 
Bristol recording voltmeters, one frequency 
indicator, one power-factor meter, two 600- 
ampere single-pole, oil-break switches, one 
double-throw, two-pole field switch with 
necessary resistance, synchronizing lamp and 
voltmeter plugs. The fourth panel is left 
blank for the addition of a third unit. The 
next two panels control the circuits leading 
to the transformers, the equipment of each 
comprising an 800-ampere, alternating-cur- 
rent ammeter and two 600-ampere, 2200-volt, 
three-pole. single-throw, Type B interlock- 
ing circuit-breakers. On the seventh panel, 
which controls a 2200-volt circuit running 
to Placerville, are one triple-pole, double- 
throw oil switch, three Bristol recording 
ammicters and one Bristol recording volt- 
meter. ' 

On a swinging arm at the left end of the 
switchboard are mounted an indicating volt- 
meter and a synchroscope. A feature of 
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FIG. 14.—-VIEWS SHOWING DITCHES, PIPE LINES AND FOLSOM MACHINE SHOPS AND SUB-STATION. 


A. Digging Ditch. B. Typical Ditch Section. C. Steel Pressure Pipe near Upper End. D. Machine Shops of the Folsom Development Company. 
E. Folsom Sub-Station with Wires Crossing Over Railroad and Two Other Transmission Lines. F. Steel Pressure Pipe. G. Redwood Pipe 
at Upper End of Pressure Pipe. 
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the board is a push-button attachment on 
each generator panel for controlling the 
governors. The arrangement consists of a 
direct-current motor controlled by a revers- 
ing push-button switch, one button raising 
the speed as long as pressed, the other low- 
ering it in a similar manner. The low-ten- 
sion wires in the building used for lighting 
are run in flexible iron conduits imbedded 
in the concrete walls. 

The transformer installation as a precau- 
tion against fire has been located in a sep- 
arate building placed about 25 ft. distant 
from the west end of the main station. This 
building, as shown in Figs. 1 and 2, is also 
built of concrete in the same general style 
as the larger structure. The low-tension, 
2200-volt leads are carried from the switch- 
board in the power house to the transform- 
ers in 6-1n. glazed sewer tiles. 

There are seven transformers installed in 
the building, one of them being for emer- 
gencies. Each transformer is of the oil- 
insulated, water-cooled type and has a ca- 
pacity of 625 kilowatts. They are designed 
for connection in delta on the generator 
2300-volt side and for star connection on 
the primary and are provided with taps so 
as to give line voltages of 60,000, 50,000, 
40,000 or 30,000 volts. With a 100 per cent 
power factor they are guaranteed to have 
a regtlation of 1.7 per cent, and they will 
operate continually at full load with a raise 
in temperature not exceeding 40 degrees 
above the surrounding atmosphere. For 
convenience in moving them about, each of 
the transformers is mounted on a steel 
truck with cast-iron wheels. In order to 
guard against damage which might be 
caused by fire in the transformer house, 
arrangements have been made for empty- 
ing the oil in the transformers quickly. A 
cement-lined sump or pit is located just 
outside of the building and is connected by 
means of a 3-in. wrought-iron pipe with the 
cases of the transformers. This pit will 
hold the oil from three transformers. A 
novel device has been désigned for attach- 
ment to this outlet pipe which will be auto- 
matic in action and will not require any at- 
tention in case of fire. The arrangement 
will comprise a 10-in. drum with a 3-in. 
face, which will be mounted vertically on 
an extension of the valve stem. A flexible 
wire cord will be wound around the drum 
and then carried over a system of small iron 
pulleys to the outside of the building, where 
it will be attached to a piece of iron of suf- 
ficient weight to unwind the drum and open 
the valve when allowed to hang free. Nor- 
mally this weight will be held up about two 
feet by a hemp cord which will pass into 
the building and over the transformer case. 
In case of fire endangering a transformer 
the cord is burned through, allowing the 
weight to fall and unwind the drum, thus 
opening the valve and allowing the oil to 
run into the sump outside. 

The high-tension wires leave the trans- 
former house through 24-in. glazed sewer 
tiles set at an angle in the end of the build- 
ing facing the river. From the transformer 
taps to these large conduits the wires are 
run on 14-in. porcelain Locke insulators 
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carried on 6-in. x 8-in. timbers running 
across the house. 

The high-tension switching apparatus, as 
well as the lightning arresters, is installed 
in the open air in front of the transformer 
house, being mounted on poles and timbers 
erected for that purpose. BE y 

Leaving the transformer house, the six 
high-tension wires which comprise the two 
main transmission circuits first pass 
through choke coils mounted on a frame- 
work on a level with the sewer-pipe con- 
duits. Each of these choke coils is con- 
structed of 24 turns of No. 2 B. & S. gauge 
hard-drawn copper wire slipped over a 
length of glazed sewer tile. The coils are 
about 8 ins. in diameter and the turns are 
spaced about an inch apart. The whole ar- 
rangement is supported by two Locke in- 
This device is simple and inex- 
pensive and has served the purpose very 
well. 

Although there is comparatively little 
lightning in that section it was deemed ad- 
visable to install arresters, the horn type be- 
ing adopted. The design of this arrester 
is shown in Fig. 8. It consists of the line 
wire and ground wire terminals being 
mounted on four 14-in. Locke insulators as 
shown, with 5 ft. 9 in. arms, the whole be- 
ing mounted on the top of an 18 ft. 10 in. 
x 10 in. timber. The spark gap is arranged 
so that it can be adjusted for the line volt- 
age by moving the grounded side of the 
horn back and forth on its cross-arm sup- 
port, it being secured by two bolts which 
slide in a slot when loosened. Between the 
ground side of the horn and the ground a 
high resistance is used in the shape of a 
25-gallon glazed earthen jar filled with 
water and supported on an insulated plat- 
form. 

The high-tension switch used on each 
phase of the circuit is of the fused type 
with horns for dissipating the arc when the 
fuse is blown or the switch is pulled. Fig. 12 
is a detail of the working parts of the 
switch. The two knife edges are support- 
ed at the ends of a I-in. glass tube which 


_has at its center a brass attachment that fits 


into a bayonet socket on the end of the 
switch handle. The points of the knife 
edges are connected by the fuse. Each side 
of the stationary part of the switch con- 
sists of brass clips fastened on a curved 
piece to a standard 14-in. Locke insulator 
by means of screws and stud to a clamp sur- 
rounding the neck of the insulator. The 
main leads are sweated into the ends of 
the brass runways at the bottom and car- 
ried up a distance of three feet to form the 
horn. The switches are mounted on a 
framework with 6-ft. centres and 18 ft. 
above the ground. 

Special precautions have been taken to 
guard the attendant against accident when 
operating the switches.. He stands on a 
platform supported on six Locke insulators 
and uses a specially constructed handle. 
This handle is six feet long and has at its 
upper end the bayonet socket which makes 
connection with the attachment on the glass 
rod supporting the switch knife edges. Be- 
tween the socket and handle grasp is 4% ft. 
of 114-in. round maple treated with a weath- 
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er-proof varnish. The handle-grasp is 
made of a piece of heavy glass tubing, 114 
ins. outside diameter, slipped over and firm- 
ly glued to a projection of the wooden por- 
tion. Covering the glass is a section of 
the best quality rubber hose, the ends being 
securely sealed with an insulating com- 
pound. At the upper end of the handle- 
grasp is a shield to keep the attendant from 
coming in contact with the wooden portion 
of the handle. The shield consists of a cir- 
cular piece of plate glass 4% inches in 
diameter, with a }%-in. hole in the centre 
that fits over the pole. Above the glass is 
a fibre washer to protect it from breakage. 
The transmission system consists of a 
double high-tension pole line from the 
power house to Placerville, where the lines 
separate, one being carried in a southern 
and southwestern direction to Stockton, 80 
miles distant, while the other is carried 
nearly west to the vicinity of Folsom, a dis- 
tance of 30 miles. At present power is be- 
ing transmitted at 35,000 volts, but the 
lines are built to carry 60,000 volts and can 
be operated at that voltage when desired. 
The present load on the station is about 
2000 horse-power. From the power house a 
low-tension, 2300-volt circuit is carried di- 
rect to Placerville, where it is used to sup- 
ply about 2000 lights. Fig. 6-K shows the 
three circuits as they leave the power house 
and are carried across the river on 250-ft. 
spans and up the bank on the opposite side. 
The poles used are of seasoned round cedar 
and vary in length from 35 to 65 feet, ac- 
cording to the lay of the ground. The 
butts of all poles are treated with a coating 
of carbolinium a¥enarius as a precaution 
against decay. On the double pole line the 
poles are spaced 180 feet apart and the two 
lines are separated 25 feet from each other. 
The cross-arms are of Oregon pine 434 
ins. x 534 ins. and 7 ft. long, and carry two 
14-in. Locke No. 329 insulators. The third 
wire is supported on an insulator of the 
same size mounted on tlie top of the pole. 
The wires are spaced 72 inches from each 
other on an equilateral triangle. On the 
double line from the power house to Pla- 
cerville cross-beams of Oregon pine, 4 ins. 
x 8 ins., span opposite poles below the 
cross-arms and carry the three wires of the 
2300-volt Placerville circuit and two tele- 
phone circuits. After the high-tension lines 
branch each telephone circuit is carried on 
a separate cross-arm below the main cross- 
arm. The pins used are of eucalyptus and 
are I7 ins. in length for the cross-arm and 
19 ins. for the top. As there is a tendency 
for the pole to split at the top on account 
of being bored for the pin, the pole-top is 
wound with eight turns of No. ro galvan- 
ized iron wire. A novel feature has been 
introduced for the protection of the wooden 
pins against leakage or static discharge by 
wrapping the entire length of the exposed 
portion of the pin in sheet zinc. The addi- 
tional cost of the zinc is less than three 
cents per pin and the higher cost of iron 
pins that are being quite generally recom- 
mended is saved. Thus far the results from 
this construction have been very satisfac- 
tory, not a single pin having been lost. In 
this connection it is very interesting to 


uÅ (a GD | | Gee ge 


JANUARY, 1905. ] 


notice the exhibit shown in Fig. 18. This 
shows a pole-top that had been burned away 
and the insulator and pin. When the pole 
was found it had been burned as shown, 
but the insulator and pin were still in posi- 
tion, being held there evidently by the wind- 
ing of galvanized wire, while the zinc wrap- 
ping had protected the pin and thus kept the 
insulator from falling. The lesson to be 
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sub-station shown in Fig. 15. This view 
also illustrates the high-tension switching 
apparatus and lightning arresters, which are 
of the same types as those shown at the 
power house. The sub-station is equipped 
with step-down transformers and as a rule 
does not require an attendant. There are 
installed in the station three 150-kw. and 
three 300-kw., oil-insulated, water-cooled 
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lights and about 300-horse-power in motors. 
It has only been operating since early in 
1904, and is competing with an old-estab- 
lished company. In the business district of 
the city the company is placing its com- 
mercial three-wire, 220-volt secondaries un- 
derground in Edison tubing. 

A feature of the sub-station, as well as of 
the power-house, is the precaution taken in 
installing the telephone instruments. In 
Fig. 19 is shown the apparatus in the Stock- 
ton station. The telephone is mounted on 
the upright portion of a platform which is 


“insulated from the concrete floor by glass 


insulators. A person talking has to stand 
on this platform in order to reach the in- 
strument. The two line wires terminate 
above the telephone, as shown, in special 
fuses mounted on slate panels that are in 
turn insulated from the wall. A knife 
switch with a long break is placed above 
each fuse so that the line can be cut out 
when the fuse is replaced. The telephone 
line from the power house passes through 
this sub-station and then to the company’s 
office in the city and the wiring is arranged | 
so that the talking circuit may be cut out 
when no one is at the station. Knife 
switches are provided for cutting the talk- 
ing circuit in and 
for cutting out 
either the power 
house or the office 
end of the line. 
No trouble is had 


FIG. 15.—-STOCKTON SUL- 


in talking over the 
STATION. 


8o-mile circuit to 
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drawn from this ex- 
hibit is obvious. The 
entire line to Stock- 
ton consists of No. 1! 
B. & S. gauge seven- 
strand bare alumi- 
num wire, weight 401 
pounds to the mile. 
Soft aluminum wire 
is used for the wires 
and the poles are set 
180 ft. apart. For the 
Folsom line No. 4 me- 
dium hard-drawn cop- 
per wire has been used with No. 6 annealed 
copper tie wires. On account of the greater 
weight of the wire the poles on this line 
are set 135 ft. apart. The company in- 
stalled both aluminum and copper lines so 
that it could observe the working results of 
both under similar conditions and deter- 
mine which was the best material to use for 
future extensions. Thus far the wires have 
not been in operation long enough to give 
conclusive results. 

Fig. 14-E is a view of the company’s Fol- 
som sub-station and shows how the 11,000- 
volt and 2200-volt secondary wires are car- 
ried up and over a steam railroad track and 
two pole lines of another transmission 
company. The poles are of sufficient height 
and close enough together so that a broken 
wire will not come in contact with a train, 
and further protection is provided by a 
wire net between the poles and above the 
track. 

At the Stockton terminus of the 80-mile, 
high-tension transmission is the neat brick 


FIG. 16.—JENNY 
LIND SUB- 
STATION. 


the power house 
or over the entire 
110 miles to Fol- 
som. In the power 


house a special 


FIG. 17.—HIGH-TENSION END OF FOLSOM: SUB-STATION. 


transformers. These transformers are con- 
structed with taps for 30,000 to 60,000 volts 
on the primary and 2200 volts on the sec- 
ondary, with an allowable variation of 5 per 
cent above or below. The switchboard. 
Fig. 20, has three panels—one for the trans- 
former and two for the secondary feed- 
ers, equipped with oil switches, lightning 
arresters, instruments, etc. 

In Stockton the company supplies a com- 
mercial service of about 6000 incandescent 


concrete booth has been built for the tele- 
phone and the latter is also insulated in the 
same manner as at the Stockton sub-station. 

At various points along the Stockton 
transmission line the company has been able 
to devclop a good business in the supplying 
of power. This line runs through some of 
the richest mining camps in the Mother 
Lode and the outlook for further develop- 
ment is very good. An electric railway is 
to be built from Ione to Jackson and Sutter 
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Creek and the American River Electric 
Company has the contract for supplying 
the necessary power. 

A spur of the line runs to the Jenny 
Lind mining section, where the sub-station 
shown in Fig. 16 has Been erected to take 
care of the business. 
The equipment con- 
sists of three 100- 
kw. transformers 
which reduce the 
voltage to 2200 or 
4400 volts, the latter 
being used. The 
power supplied from 
this station is util- 
ized for the opera- 
tion of gold dredg- 
ing plants. At 
Nashville a similar 
sub-station has been 
. Installed, the power in that case being used 

for quartz mining. 

The Folsom sub-station, at which the 
30-mile, high-tension line terminates, is 
constructed of corrugated iron and cov- 
ered with P. & B. roofing. The interior 
of the sub-station is shown in Fig. 21. The 
equipment consists of four (one spare) 
300-kw. transformers stepping-down from 
30,000 to 2,200 or 4,400 volts and three 
100-kw. transformers stepping-down to 
11,000 volts. The entire output of this sta- 
tion is sold to the Folsom Development 
Company, a corporation which has entered 
extensively and systematically into the gold 
dredging business in that vicinity. This 
company has purchased 18,000 acres of land 
in that section; has two dredges in opera- 
tion near Folsom; is operating two or three 
at a point four miles below, and is planning 
to build ten or a dozen more in the near 
future. As this phase of electric power de- 
velopment is an interesting one, some men- 
tion will be paid to it. 

In Figs. 22 and 23 are shown two of the 
Folsom Development Company’s dredgers 
at work. These dredgers are built on the 
spot, a pit being excavated for the purpose, 
and if the land is not near enough to the 
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FIG. 20.—SWITCHBOARD IN STOCKTON SUB-STATION. 


river to give water to float the boat, water 
is pumped into the pit. The gold-bearing 
soil is a gravel deposit that has been washed 
down in old river channels from the rich 
Mother Lode district farther up on the 
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mountains. It has only been since electric 
power could be obtained at a cheap rate 
that it has been profitable to work this 
ground, but judging from the investments 
that are being made now by this and other 
companies in the way of expensive ma- 
chinery installations, the business must be 
a decidedly profitable one. The mining has 
been reduced almost to a science so that 
there is little if any chance in the work. 
The entire land is surveyed and divided into 
plots 50 ft. square and in the center of 
each plot a prospect is drilled by sinking 
a 6-in. shaft to hard pan. All the gravel 
and sand that is removed is carefully meas- 
ured and its gold-bearing properties deter- 
mined. If it is found that the percentage 
of gold is high enough to make dredging 
profitable the plot is reserved for working. 
Then, as mentioned before, a large pit is 
dug and the dredger built complete on the 
spot. Both dredgers illustrated in Figs. 22 
and 23 are of the type constructed by the 
Bucyrus Co., of Milwaukee, but the en- 
gineers of the Folsom Development Com- 
pany, who have been working on the prob- 
lem for several years, have designed a 
dredge which is said to suit the local con- 
ditions better and hereafter the company 
will build all this machinery in its own 
shops and construct the dredgers complete. 
The gold-bearing strata varies from I0 to 
50 ft. in depth and the boats are de- 
signed to work to those depths. The earth 
is picked up by chain buckets, each bucket 
having a capacity of 5 cu. ft. The dredgers 
are generally rated by the capacity of the 
buckets, and a 5-ft. bucket dredger will dig 
from 50,000 to 75,000 cu. yds. of material per 
month. The earth is raised by the buckets 
and deposited in a shaker or screening de- 
vice which shakes the rocks loose from the 
dirt and small gravel. The rocks are de- 
posited on an endless conveyor belt which 
delivers them at some distance behind the 
dredger on ground that has been worked. 
The soil is washed 
through shakers and 
tiffles, the gold being 
deposited on saving 
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tables, while the sand is forced out at the 
rear through a pipe by means of a centrifu- 
gal pump. 

In dredger No. 2 of the Folsom Co., il- 
lustrated in Fig. 23, a 100-h.p., variable- 
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speed, induction motor is used to drive by 
means of a large belt the digging buckets 
and the drum for raising and lowering the 
buckets. A 50-h.p., 2200-volt motor is direct 
connected to the shafts of two Goth cen- 


FIG. 19.—FPROTECTED TELEPHONE IN STOCKTON 
SUB-STATION. 
trifugal pwmps which are used for pump- 
ing water onto the riffles and shakers for 
washing the earth. On the deck of the 
dredger is a 30-h.p., 440-volt motor which 
drives the shaker and also operates the 
large rubber rock conveyor belt that is seen 


FIG. 21.—INTERIOR OF FOLSOM SUB-STATION. 


extending in the rear of the boat. A 20-h.p., 
440-volt, variable-speed motor is used for 
driving the winches with which the boat is 
moved from one position to another and 
which are also used for raising the spuds. 
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There are two of these spuds at the rear 
corners of the boat and they are used to 
hold the dredger in position while it is oper- 
ating. One spud is built of steel so ft. 
long. and weighs about eighteen tons, and. 
the other is of wood and weighs about ten 
tons. A 30-h.p., 440-volt motor is con- 
nected to a centrifugal pump which is used 
to force the sand discharged from the 
screws through the pipe on the 
conveyor ladder. There is a 
3-h.p. motor that drives a cen- 
trifugal pump used in priming 
the large pump used for wash- 
ing the decks and similar pur- 
poses. This equipment of six 
motors, aggregating 233 horse- 
power, is controlled and oper- 
ated from a controller or 
switch room located at one 
corner of the upper deck. 
Ihe buckets and winches are 
operated from this room by 
means of levers and a specially 
wound controller. A lighting. 
switchboard located there con- 
trols the 125 16-c.p. incan- 
descent lights that are used to 
illuminate the boat and sur- 
roundings at night, as the 
dredging work is carried on 
night and day. Five-lamp 
clusters are used with reflectors 
for the exterior lighting. Arc 
lamps of ordinary construction 
cannot be used on the dredgers 
on account of the constant vi- 
bration of the boat. 

The present accepted con- 
struction of the dredgers call for the loca- 
tion of the transformers on the boat, but 
on account of the insurance regulations a 
special sheet-iron-lined compartment is 
built on the outside of the boat to contain 
them. The transformer room on No. 2 
dredger contains three 30-kw. Westing- 


house transformers which reduce the volt- ' 


age from 2200 to 440 volts. All the motors 
on this boat are of General Electric manu» 


FIG. 22.—DREDGE NO. I. OF THE FOLSOM DEVELOPMENT COMPANY. 


facture. Dredge No. 1, illustrated in Fig. 
22 has equipment similar to that of No. 2, 
with the addition of a 10-h.p. motor drivin 
a centrifugal pump for discharging water 
into the hopper into which the buckets 
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empty. 
A very important feature of the electrical 


operation of the dredgers is the cable which >» 


is used to transmit the power from the end 
of the pole line to the bank of transformers 
on the boat. After a good deal of experi- 
menting with various kinds, the electrical 
department of the company has adopted a 
standard cable which consists of three No. 


FIG. 24.—PORTABLE SUB-STATION AT FOLSOM. 


2 double rubber-covered 3/32-in. insulation 
wires pulled into a 1%-in. heavy rubber 
hose. The joints of the hose are carefully 
cemented and the cable is: then tested to 
10,000 volts. This cable has proved very 
satisfactory, and although generally sup- 
ported above the water by barrels it can be 
safely used under water. The extent to 
which the Folsom Development Company is 
carrying on its dredging work has war- 
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ranted it in erecting a large machine shop, 
offices, etc., on the ground, a general view 
of which is shown in Fig. 14-D. At these 
shops everything in the way of machine 
work for new dredgers as well as repairs on 
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those in operation is being caried on, the 
foundry work being done in Sacramento. 
The machine shop is well equipped with 
heavy tools and is operated electrically, 
seven motors ranging from 3 to 30 horse- 
power being used for the purpose. A por- 
tion of the shop is also fitted up for electri- 
cal repair work. All the electrical work 
of the company, including that on the | 
dredgers and in the shops, is 
in direct charge of Mr. A. B. 
Coon, electrical engineer of the 
company. 

An allied corporation has in 
operation near Folsom a 
dredge in connection with 
which is used the unique port- 
able sub-station illustrated in 
Fig. 24. This transformer house 
is mounted on a street-car 
truck and is moved around on 
a temporary track as frequently 
as is necessary. The building 
contains three 50-kw. Westing- 
house transformers delta con- 
nected. They reduce the volt- 
age from I1,000 to 1200 volts. 
The high-tension fuses and a 
set of Westinghouse low-equiv- 
alent lightning arresters can be 
seen in the opened compart- 
ments at the end of the station. 
The current is carried from this 
sub-station to the dredger at 
1200 volts in a flexible water- 
proof cable which contains 
three conductors. The dredge 
is a typical New Zealand gold 


dredge electrically operated. 
The boat was built by the Risdon 
Iron Works, of San Francisco, and 
placed in operation about two years 


ago. The largest motor on the boat 
is a 75-h.p. type F Westinghouse variable- 
speed induction motor which drives the 
digging buckets. The pump which supplies 
the water for washing the gravel is driven 
by a 50-h.p. Westinghouse type C constant- 
speed motor. These two motors are oper- 


FIG. 23.—DREDGE NO. 2 OF THE FOLSOM DEVELOPMENT COMPANY. 


ated at 1200 volts. The smaller motors on 
the boat are one 20-h.p., constant-speed ma- 
chine driving the conveyor, two variable- 
speed motors operating the two winches and 
one I-h.p. motor driving a small pump for 
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fire purposes and for priming the large 
pumps. The small motors are operated at 
440 volts. A bank of three 25-kw. West- 
inghouse type O. D. transformers are used 
on the boat for reducing the voltage from 
1200 to 440 volts and also to 110 volts for 
lighting purposes. About 75 incandescents 
are employed for lighting on the boat. The 
capacity of the buckets on this dredge is five 
cu. ft. each and about fourteen buckets are 
dumped per minute. This boat has been in 
almost constant operation since being placed 
in commission two years ago. 

The Folsom Company has in connection 
with its plant a portable compressor plant, 
consisting of a 10-h.p., 440-volt motor belt- 
ed to a compressor. This outfit is en- 
closed and mounted on a wagon so that it 
can be readily hauled to any desired spot 
and used for drilling, repair work, etc. 

In addition to the extensive field for 
power furnished by the gold dredging and 
mining companies, the American River 
Electric Company expects to develop a good 
business in irrigation pumping. Its lines 
tap a rich agricultural section where water 
can be easily obtained at a depth of about 
twenty feet, and with cheap electric power 
there is every reason to expect that the de- 
velopment along this line will be profitable 
to the company as well as the farmer. 

Credit for the design and erection of the 
American River Electric Company’s plant is 
due to Mr. A. M. Hunt, of San Francisco, 
recently of the Engineering Offices and also 
recent general manager of the Independent 
Electric Light & Power Company of that 
city. The original features of the system 
that have been mentioned are practically of 
Mr. Hunt’s design. The entire plant was 
erected and put in successful operation in 
ahout six months, which is an exceptionally 
short time when the engineering and prac- 
tical difficulties are considered. Mr. Hunt 
received very valuable assistance from Mr. 
B. C. Condit who had active charge of the 
construction of the plant and is now direct- 
ing the further operation and development 
of the system, through his position as su- 
perintendent of the American River Elec- 
tric Company. Appreciation is due both of 
these gentlemen, as well as to Mr. Mortimer 
Fleishhacker, of San Francisco, the presi- 
dent of the company, for their courtesy and 


kindness in assisting the writer in the - 


preparation of the foregoing description. 
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Municipal Ownership in Great Britain. —A 
report from the United States Consul at 
Liverpool states that there is in Great 
Britain an unmistakable diminution of the 
tendency toward the municipal ownership 
of industries. Very little is heard now of 
new movements in that direction, and the 
thoughts of the municipalities are more di- 
rected toward increasing economy of man- 
agement of the public utilities which have 
been acquired. Probably the reaction 
against municipal ownership may be largely 
due to the increase of $1,252,000,000 in local 
indebtedness in Great Britain in 28 years, 
and the fact that the returns from the whole 
mass of municipal investment have not been 
anything like as high as was expected. 
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REVISION OF THE NATIONAL ELECTRIC 
CODE. 


> At the annual meeting of the Electrical 


Committee of the Underwriters’ National 
Electric Association, held in New York De- 
cember 7 and 8, the Code of Rules and Re- 
quirements for the installation of electric 
wiring and apparatus was revised in several 
important particulars and a good many 
minor changes were made. The most rad- 
ical suggestions for amendments—those 
which had aroused the central station men 
and contractors to a mental state approach- 
ing indignant resentment — were rejected 
with scant discussion and by unanimous 
vote. 

The report of the committee on car wir- 
ing was accepted; this recommended that 
all proposed amendments to the rules on 
this subject be referred to the Joint Confer- 
ence Committee for consideration, and that 
no material change be made in Rule 32 


~ until at least one year has elapsed and the 


rule has had a fair trial. 

The reports of the Committee on Switches 
and Cut-Outs and the Committee on Test 
Specifications for Rubber-Covered Wires 
were also accepted. The Switch and Cut- 
Out Committee recommended raising the 
melting point of enclosed fuses to 25 per 
cent. above the continuous carrying ca- 


pacity; also the amendment of Rule 1 by 


adding a section requiring terminal blocks 
on all electrical machines to be made of ap- 
proved fire-proof insulating material, such 
as slate, porcelain or marble. 

The Committee on Rubber-Covered Wires 
recommended that the rules be amended to 
require each foot of the rubber covering to 
withstand for five minutes the application 
of an e.m.f. proportional to the two-thirds 
power of the thickness of the insulation for 
coverings of 1/16 inch and over; below 1/16 
inch, empirical test voltages of 3000 volts 
per 1/64 inch are specified. 

The report of the Underwriters’ Labora- 
tories, recommending no change in present 
requirements for insulating joints, was 
adopted, but their suggestion for the omis- 
sion of insulating joints on grounded sys- 
tems was referred to a special committee 
for consideration, on the motion of Mr. Ar- 
thur Williams of the New York Edison 
Company. 

The rule regarding leads from central 
station generators to switchboards was 
amended by adding a fine-print note to the 
effect that such leads may be put in a con- 
duit, a smooth runway being desirable, but 
that lead-covered cable may be used without 
any conduit if the lead sheath be not al- 
lowed in contact with any object tending to 
abrade it. 

A suggestion for an amendment requiring 
the casings of all transformers in central 
and sub-stations to be grounded with con- 
ductors equal in carrying capacity to the 
largest fuse in the high-optential circuit was 
regarded favorably by the committee, but 
upon explanation by Mr. Alex. Dow, of 
Detroit, that in many cases there were no 
fuses in the high-potential circuit and the 
rule would, in those cases, be abortive the 
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suggestion was referred to a special com- 
mittee for consideration. 

The agitation concerning stringent rules 
for aerial conductors came to naught. Two 
definite suggestions were offered: one for 
a rule requiring conductors “attached to or 
in close proximity to buildings” not to be 
installed “so as to interfere with the work 
of the fire department”; the other for a 
rule prohibiting the placing of telegraph, 
telephone and similar wires on the same 
poles with electric light or power wires, and 
the stringing of such wires so as to pass 
above or below heavy-current wires except 
where accidental contact is prevented by 
means of suspension or screening wires, as 
already provided in the Code. These sug- 
gestions were promptly rejected. 

The rule regarding the entrance of low- 
potential circuits into buildings was amend- 
ed to allow such service wires to be brought 
in through a single iron conduit, the outer 
end of which must be carried downward 
and sealed to prevent the entrance of moist- 
ure. The outer end must also be kept at 
least 12 inches from frame buildings or 
frame portions of other buildings. 

The rule on wooden molding was amend- 
ed to specify a tongue not less than 1⁄4 inch 
thick between the conductors, and exterior 
walls not less than 3% inch thick under the 
grooves and % inch thick at the sides. 

The following are among the -minor 
changes adopted: 

Transformers must not be’ mounted on 
frame buildings or frame portions of other 
buildings. 

Double-throw knife switches may be 
mounted to throw either horizontally or 
vertically, as preferred. 

Wires run in unfinished attics are to be 
classed as “concealed” and those run near 
water tanks or pipes are considered as ex- 
posed to moisture. Wires in attics, except- 
ing in large churches or similar buildings, 
must be run between or through the joists 
and not on top of them. 

On switchboards, spacings approved for 
250 volts direct current are also approved 
for 500 volts alternating (instead of 440, 
as before). 

The rule on arc lamp hanger boards is 
restricted to series arc lamps. 
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No Municipal Plant for Milwaukee.—The 
faction favoring a municipal lighting plant 
for the city has again lost in a vote before 
the City Council. Since the first defeat of 
the measure in the council, about a month 
ago, the question has been the occasion of 
several mass meetings and much heated 
discussion. One councilman, in order to 
obtain the opinion of his constituents, 
mailed to each of them a reply postal card. 
After the defeat of the measure for the 
issue of $150,000 bonds for the lighting 
plant, President John I. Beggs, of the Mil- 
waukee Electric Railway & Light Company, 
offered to light the city at a rate equal to 
that which it is figured it costs the city of 
Detroit for lighting by means of its munici- 
pal plant. This communication was re- 
ferred to the Committee on Street Lights 
and Judiciary. 
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P PE JOINTS, GASKETS AND LEAKS. 


BY R. T. STROHM. 


A leaky joint in a steam pipe may be 
the cause of a considerable loss during a 
year of continuous operation of a steam 
plant. More than this, such a leak never 
grows less when left to itself. Steam, 
under high pressure, containing entrained 
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moisture, has an erosive effect when escap- 
ing from an orifice, which tends to increase 
the size of the opening. A %-inch hole in 
a main carrying 125 pounds steam pressure 
will permit the escape of 88 pounds of steam 
in an hour. This would be equivalent to 
2100 pounds per day of 24 hours. Assum- 
ing that it requires a pound of coal to 
evaporate 7 pounds of water, and that the 
plant is operated 300 days per year, the effect 
of the leak is to throw away 45 tons of coal 
a year. 

But this is not the only drawback. To 
the casual observer, a hissing leak in a 
steam pipe gives the impression of care- 
lessness or inability on the part of the en- 
gineer. Such a verdict may be extremely 
unjust. All other appliances in the plant 
may be in practically perfect condition, and 
the general appearance may be exceedingly 
neat and trim. Yet the leaking joint will 
spoil the effect of the whole. Perhaps the 
leak has just shown itself, and there has 
been no time, in the press of more urgent 
affairs, to care for the matter. Or, perhaps, 
it is not easily accessible, so that its repair 
must wait a convenient time. 

There is still another consideration. All 
well-regulated plants have their steam pipes 
protected by non-conducting coverings, to 
prevent loss of heat by convection and radi- 
ation. Most of these coverings are made 
of asbestos and magnesia, in varying pro- 
portions. Hence, when a leak occurs, the 
condensation resulting from the escaping 
steam may saturate the covering, rendering 
it soggy and of little value as an insulator. 

Tight joints may be secured in a number 
of ways, but they always depend upon the 
materials and the workmanship. A poor 
workman may fail to secure a tight joint 
with the very best materials at hand, while 
a skilled engineer may succeed with a poor 
quality of materials. 

The most common form of joint 1s the 
screwed joint, like that shown in Fig. Ir. 
Owing to continued use, the steam fitter’s 
pipe dies may become worn and broken, so 
as to cut an imperfect thread. Then, when 
the pipe is put together, a leak develops at 
the imperfect joint. Or, perhaps, the thread 
may be cut crooked, because of carelessness 
or ignorance on the part of the workman, 
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which would likewise result in a leak. The 
presence of dirt on the threads, preventing 
their coming into perfect contact, is liable 
to develop a leak. Hence, to make a good 
joint, the threads must be cut accurately 
and be wiped clean before screwing to- 
gether. 

In order to make certain that no leaks 
should occur, even if the joint was some- 
what imperfect, it used to be the general 
practice to give the threaded portion of the 
pipe a coat of white lead or red lead. This 
mixture filled all the interstices between the 
threads and hardened effectually preventing 
the escape of any fluids conveyed through 
the pipe. But this is no longer considered 
good practice. For, while the. joint thus 
formed was permanent, it would not allow 
the pipes to be taken apart readily, when 
such procedure became necessary. The lead 
on the threads seemed to cement them to- 
gether, and after the joint had stood for 
some time it was practically impossible to 
unscrew the pipes. Frequently the pipe 
would split and crush under the torsional 
stress of the wrench without beginning to 
loosen the joint. In many instances it was 
found necessary to smash the fittings in 
order to take down several lengths of the 
pipe which had been put up with red lead 
joints. This is no longer necessary. If a 
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good grade of cylinder oil is mixed with 
graphite until a fairly thick paste 1s formed, 
and the threads are coated with this paste, 
the joint will not only remain tight, but 
it can be readily taken apart, whenever 
necessary, without undue labor or damage 
to the fittings. A low-grade cylinder oil, 
or a light lubricating oil should not be used 
in making this paste, because it will car- 
bonize, especially if the steam pressure in 
the pipe is high, and cause the joint to 
seize as in the case of the red lead. 
Another very common kind of joint 1s 
the flange joint, consisting of two flanges 
held together by bolts, as in Fig. 2. There 
is a variety of methods by which the pipe 
may be secured to the flange, depending 
upon the material and the service to which 
it is to be put. In the case of cast-iron 
pipe, the flange is cast in one piece with 
the pipe, as in the sectional view, Fig. 2. 
However, it is also common to find cast- 
iron flanges fitted to wrought-iron pipes by 
means of a screwed joint as shown in Fig. 
3. This is a form much used for comparative- 
ly small pipes. A stronger form is illustrated 
in Fig. 4. Here, a wrought-iron or steel 
flange is used, and after the pipe is screwed 
in, its end is riveted over as at A, which 
not only makes a tight joint, but also ren- 
ders the pipe less liable to fail by stripping 
off the flange. For large pipes and high 
steam pressures, the flange is frequently se- 
cured to the pipe by riveting, as in Fig. 5, 


FIG. 4. 
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both the flange and the pipe being either of 
wrought-iron or steel. The end of the pipe 
is also peened over so as to secure tightness 
of the joint. 

As a usual thing, the faces of the flanges 
which come together to form the joint are 
not smooth, and if put together in this 
condition, a tight joint could not be ob- 
tained. Hence, in cases of this kind, gas- 
kets of some yielding material, softer than 
the metal flanges, are placed between the 
latter. When the bolts are tightened and 
the flanges drawn together, this softer ma- 
terial is compressed and crushed, conform- 
ing itself to the inequalities of the two sur- 
faces and forming a bond between them 
which prevents leakage. 


Sheet rubber is very extensively used as 
a material for gaskets. The shape of the 
gasket is scribed on the surface of the 
rubber, after which it is readily cut out 
with a sharp knife. Some engineers use 
a special form of cutter for cutting out 
circular gaskets. It consists of a tram hav- 
ing a pivot point and two movable knives 
which can be set at any desired distance 
from each other as from the pivot. The 
distance between the knives determines the 
width of the gasket, and the distance from 
the pivot to the nearest knife determines 
the size of hole in the gasket. Since gasket 
rubber is sold in rectangular sheets, there 
is some unavoidable waste in cutting cir- 
cular gaskets. However, this may be great- 
ly lessened by proper care. The odd cor- 
ners which are left over will furnish small 
gaskets for pipe unions, and the circular 
pieces cut from the centers of large gaskets 
may be used to give smaller ones for 
smaller flanges. It will be found that wet- 
ting the knife makes the cutting much 
easier. 


On a steam line which carries a lowered 
pressure during the night, or on any line 
in which the steam pressure varies, the gas- 
kets are subjected to alternate heating and 
cooling. The expansion and contraction 
of the pipe sections twist and strain the 
joints, and tend to open them. Hence, it 
is not surprising that joints eventually be- 
gin to leak. The heat causes the rubber to 
harden, and the straining of the joints 
cracks it, resulting in leakage. The best 
makes of sheet rubber for gaskets are those 
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which do not lose their elasticity readily and 
are not easily affected by changes of tem- 
perature. 

The fact that soft rubber is affected by 
heat has led to the use of other materials 
for gaskets, or combinations of other ma- 
terials with rubber. One form is illustrated 
in Fig. 6. It consists of a circular rubber 
ring encased in a shell of soft, annealed 
copper. Both are easily compressed and 
conform to the surfaces of the flanges, while 
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the elasticity of the combination is a point 
much in its favor. The copper casing adds 
greatly to its strength, also, making it less 
liable to blow out under high pressures. 
This gasket is placed inside the bolt circle. 

The ability of asbestos to resist the action 
of heat has led to its adoption as a gasket 
material. Being of a fibrous nature it is 
woven into sheets from which the gaskets 
are cut, ready to use. For pipe lines con- 
veying high-pressure or superheated steam, 
the asbestos gasket gives excellent service, 
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and there are instances on record where it 
has been in use for four years without a 
sign of leakage. i 

In some of the sheet packings an inser- 
tion of cloth between the layers of rubber 
is employed to give additional strength. In 
others, a sheet of soft metal, perforated 
with numerous small holes, is used instead 
of the cloth. A gasket with perforated 
metal insertion is shown in Fig. 7. For 
extremely high pressures, however, me- 
tallic gaskets should be used. One form, 
composed wholly of metal, is illustrated by 
Fig. 8. It is an annular ring of copper, 
corrugated as shown by the section profile 
line. This gives it greater elasticity and 
enables it to adjust itself to the surfaces to 
better advantage than if it were simply 
a flat plate. Another very simple form of 
metallic gasket is that shown in Fig. 9. It 
consists of two circles of round wire, the 
outer one being of copper and the inner 
one of lead. They are kept concentric by 
means of short wires soldered to each, 
the wires being extended several inches be- 


yond the outer ring. Besides holding the 
two circles together, these are used to cen- 
ter the gasket on the face of the flange by 
wrapping them around the bolts. The rings 
being of soft wire, they readily flatten 
under pressure, and thus spread over suffi- 
cient surface to produce a tight joint. 


FIG. IO-A. 
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There is this disadvantage, however, in the 
use Of a metallic packing. The coefficients 
of expansion of the soft metal and of the 
pipe are not the same, so that while the 
joint may be perfectly tight under full pres- 
sure, it leaks when the pressure is reduced, 
due to unequal expansion. This objection 
is not sustained, though, if the joint is 
kept under constant steam pressure. 

The asbestos gasket is open to the ob- 
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jection that it softens by the absorption of 
water, and causes trouble by blowing out. 
All in all, the rubber gasket, with or with- 
out insertion, seems to be the standard. If 
properly “followed up” it will give excellent 
service. By “following up” is meant the 
tightening of the flange bolts after the 
gasket has been in service a short time. 
That is, if a joint is made in the morning, 
the nuts are screwed up tight enough to 
prevent leakage. During the day, the 
gasket becomes thinner, due to the high 
compressive stress, and attains more of a 
permanent set. In the evening, then, the 
nuts should again be tightened a little, to 
take up this alteration in thickness, and 
the process repeated, if necessary, the next 
day. A point will soon be reached at which 
there will be no further change, and under 
these conditions the joint may be left to 
itself with the expectation of reasonably 
long service. 

Paper has been used to form gaskets, 
where the faces of the flanges were planed 
or turned, and so came together true and 
parallel. A piece of paper flour sack or 
tough wrapping paper, cut to the required 
form and given a coating of cylinder oil, 
has been found to make a durable and ef- 
fective joint, and certainly there could be 
no cheaper. This form of gasket may be 
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used on the planed joints of small steam 
pumps and steam engines. The purpose of 
the cylinder oil is to prevent destruction of 
the paper when subjected to high steam 
pressure. 

In all flange joints except those with 
planed or turned faces, the surfaces of the 
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flanges should be scored by a number of 
shallow concentric grooves. The gasket is 
compressed into these indentations, making 
it less liable to blow out. 

The liability tò leakage of screwed pipe 
joints has already been mentioned. These 
leaks are apt to develop at any time, and 
it is often absolutely impracticable to shut 
off the pressure to repair the defect. To 
enable immediate repairs to be made in 
such cases, there has arisen a class of de- 
vices known as pipe joint clamps. One 
form is illustrated in Fig. 10, showing the 
appearance both off the pipe and on it. 
There are three rings, made in halves and 
held together by screws. The first, A, is 
firmly clamped to the pipe by means of the 
set screws spaced at equal distances around 
it. It has a threaded lip B, which engages 
with the threaded portion of the collar C. 
Both A and C are of such internal diameter 
as to fit snugly to the pipe. The collar D 
is considerably larger inside, and contains 
a ring of packing E between itself and the 
pipe flange. The collar A being held tightly 
by the set screws, and the ring C being 
turned by means of a spanner, the lug F 
forces the packing toward the flange. Since 
the collar D prevents the packing from ex- 
panding, it is forced firmly against the pipe 
fitting and effectually stops the leak. 

Where a flange joint is employed and a 
leak occurs between the pipe and the flange, 
the arrangement shown in Fig. 11 may be 
used to advantage. A collar A, made in 
halves, is put in place on the pipe, close to 
the flange. A piece of sheet rubber is held 
between it and the pipe, the rubber pro- 
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jecting a quarter of an inch or more toward 
the flange, and being flared so as to fully 
cover the joint. Then three clamps B are 
put in position and the set screws are tight- 
ened, forcing the packing hard against the 
flange, and thus preventing further escape 
of steam. 

An extremely simple form of pipe clamp 
is illustrated in Fig. 12. The packing ring 
A is placed around the pipe, against the 
elbow or tee in which the leak has occurred. 
Then the flexible U-shaped band B is placed 
over it. The ends of this strap are thread- 
ed, and are passed upward through the 
yoke C, which is pressed down on the pack- 
ing ring. Then the nuts are put on, and 
screwed up just enough to hold the pack- 
ing in place. The split collar D is next 
firmly clamped around the pipe, against the 
packing. Finally, the nuts on the strap 
ends are tightened, and the packing, com- 
pressed between the yoke, the strap and the 
pipe, and unable to expand on the side next 
the collar D, is forced into the angle be- 
tween the pipe and the edge of the fitting, 
making a perfect seal. 
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A WHOLE TOWN HEATED BY ELECTRICITY. 


BY GEORGE E. WALSH. 


The town of Davos, in the Swiss Alps, 
is famous for its dry, healthful climate, and 
in the winter season thousands of tourists 
and health-seekers sojourn there. It is 
situated at a high altitude, so that its win- 
ters are cold, but dry and invigorating, and 
its air so pure that two great sanitariums 
are occupied by people in search of health 
or recreation, or both. The question of 
heating the town of Davos and its two 
important sanitariums has vexed the local 
authorities for many years. The fear of 
contaminating the pure, dry air of the 
mountain resort with smoke and ashes 
finally led them to adopt electricity for all 
purposes—heating, cooking, lighting and 
power. There is a fixed population of 
some 3000 to-day, and a visiting popula- 
tion in winter of nearly as many more. 

The question of the best form of heat 
for the sanitarium patients was also con- 
sidered from a medical point of view. The 
physicians condemned gas and coal stoves 
on account of the unhealthy odors emitted 
by them, and steam heat for the houses and 
hotels was considered unhealthful also. 
Electricity was finally adopted as the best 
for all concerned, provided that it could 
be obtained at a reasonable cost. 

The electricity for heating the town is 
supplied from power houses on the two 
streams, Landwasser and Albula, situated 
nearly ten miles away, where there is a fall 
of nearly 1300 feet. There is sufficient 
water power on these two streams to heat 
and light the whole town, and the final com- 
pletion of the plant, has enabled every in- 
habitant to use electricity for every house- 
hold necessity. 

The question of the amount of heat re- 
quired to do all the cooking, heating and 
lighting of the town was one that could 
not be easily answered in advance, for there 
was no existing example for comparison. 
The town covers a district about two miles 
long and half a mile wide. In this space 
the large hotels. and sanitariums are 
grouped. > 

A central station containing five units 
of 3000 horse-power each was orginally 
built with the expectation of furnishing all 
the electriçity needed; but provisions were 
soon made for extensions. Each turbine is 
direct-coupled to two three-phase alterna- 
tors, giving 8000 volts each, the two being 
coupled in a series to furnish 16,000 volts 
to the lines. 

The heating of the houses was the most 
perplexing problem. The heating radiators 
consist of resistance coils covered by suit- 
able enamel, and so placed in the rooms 
that the distribution of the heat is thor- 
ough. The cooking stoves consist of small 
alternating-current transformers that in- 
duce local currents in their bases. The 
heating was based upon the estimate that 
aLout 253 watt-hours per day would be 
needed for about 12 cubic feet of apart- 
ments. This amount of energy proved too 
high on warm winter days, and rather too 
low on very cold days; but the average 
throughout the year was not much astray. 
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The question of cost was vital. The an- 
nual expenses of the whole plant were 
found to be, the first year, about 830,000 
francs, and the total consumption of energy 
25,000,000 kilowatt-hours. At this ratio the 
cost of each kilowatt-hour averaged 3.3 
centimes. This cost for heating is not ex- 
cessive, although a little high for cooking 
purposes. However, the average for heat- 
ing, cooking and lighting was considered 
reasonable, and the advantages obtained 
more than offset any slight increase in cost 
of the various classes of service. Those 
who have visited Davos since the installa- 
tion state that the heating of the rooms is 
superior to anything before attempted, and 
the perfect temperature regulation obtained 
makes it immeasurably superior to coal or 
steam heat. The local physicians claim 
that the electrical heating of the houses and 
Sanitariums is proving almost as beneficial 
for their patients as the dry, cool climate. 
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SYNCHRONOUS MOTORS IN CENTRAL 
STATIONS. 


BY H. S. KNOWLTON. 


The appearance of special machinery in 
central station practice is always a matter 
of interest, because it bears evidence of the 
existence of conditions somewhat out of 
the ordinary. As a rule the generation of 
alternating current and its transmission 
from a central station to moderate-voltage 
transformers in the business and residential 
districts of a city calls for nothing but 
standard apparatus. In the case of a plant 
which has been operated for a decade or 
two, however, it is frequently an advantage 
to employ special equipment to bring the 
station up to modern standards of flexi- 
bility. 

An instance of this practice may be found 
in the Faraday Street station of the Wor- 
cester (Mass.) Electric Light Company. 
The Worcester plant was one of the first 
electric light stations in New England to 
be built on a large scale with the probable 
requirements of later years in mind, and 
its dynamo equipment, in accordance with 
the best practice of that day, was all belt- 
driven from extensive line shafts in the 
basement below the dynamo room. The arc 
lighting of the city was done by T-H ma- 
chines; incandescent circuits were supplied 
by 133-cycle, 1040-volt alternators, and the 
few motors in use in printing offices, etc., 
were served with soo-volt direct current. 
To-day the line shafting is still in use for 
driving Brush arc-lighting machines and a 
250-kw., three-phase alternator, and the 
power load is still handled by direct cur- 
rent;.but the voltage has been doubled on 
the incandescent circuits, the frequency re- 
duced to 60 cycles, and 2000 kilowatts in 
direct-connected alternators installed, with 
motor-driven oil switches and all the refine- 
ments of the latest switchboard practice. 
As an example of a plant that has been 
operated with economy and profit while un- 
dergoing a partial evolution in equipment, 
the Worcester station is of particular in- 
terest. 

The synchronous motor of the plant is a 
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50u-kw. General Electric machine of the re- 
volving-field type. It is mounted upon the 
line shafting and may be used either as a 
generator or as a motor. It has a full-load 
efhciency of 94 per cent and at half load 
this falls to but 90% per cent; the voltage 
of the machine is 2300. The arrangement is 
exceedingly flexible. In case either the 
1200-kw. or the 800-kw. direct-driven alter- 
nators of the plant break down, or if their 
engines go wrong, the motor can soon be 
operated from the line shafting as a gen- 
erator to help out the 250-kw. belt-driven 
alternator. If one or more of the three 
engines ordinarily used to operate the line 
shafting breaks down the motor is imme- 
diately available for operating the arc and 
500-volt power generators. The motor thus 
constitutes a link betwe2n the belt-driven, 
direct-current machinery of the plant and 
the engine-driven alternators, and is a safe- 
guard of no small importance in making it 
possible for the load to be held well up. 
toward normal under adverse conditions. 
It will be interesting to watch the develop- 
ment of the Worcester station as the evo- 
lution of electric lighting proceeds. 

An important use of synchronous motors 
on a large scale occurs in the practice of 
stations in which it is desirable to drive 
Brush arc machines by motors instead of by 
shafting, the main supply of energy coming 
from engine-driven alternators. Perhaps 
the most notable illustration of this practice 
occurs in the L Street station of the Bos- 
ton Edison Company. Here are installed 
nearly two dozen arc lighting sets, each con- 
sisting of a 150-kw. synchronous motor 
direct-coupled to two Brush arc dynamos of 
8500 volts and 6.6 amperes capacity. The 
speed of these sets is 514 r.p.m. and the 
synchronous motors take their current di- 
rect from the main 2250-volt bus-bars. The 
control of the power factor possible with 
this arrangement is an advantage, and it is 
unnecessary to use more than one type of 
alternating-current generator in the lighting 
and power service of the older section of the 
plant. 

Another instance of synchronous motor 
practice has recently been mentioned in the 
technical press. It occurs in an electric 
light and power plant at Monterey, Cal., 
where a 162-kw. revolving-field motor is 
direct-coupled to a 150-kw. direct-current 
railway generator. At times of light load 
both machines may be driven as generators 
by a 200-h.p. engine, which is belted to a 
clutch pulley mounted on the motor-gener- 
ator shaft. This arrangement enables both 
units of the motor-generator set to be run 
as generators when the load is light, and 
the railway load may be coupled in with the 
alternating load at will, giving most efficient 
operation during the daytime. 

It must not be concluded, however, that 
special equipment of this sort is applicable 
indiscriminately under all conditions of 
plant operation. As far as possible it is 
wise to cut down to a minimum the extra 
transformations of energy in plants, and it 
is only when increased flexibility is worth 
more than the additional losses incurred 
that it is desirable to insert special equip- 
ment in the chain of apparatus between the 
coal pile and the distributing mains. 


There are two general types of water 
wheel in use in America for driving elec- 
tric generators, the turbine, based on the 
inverse of the screw propeller principle, and 
and the impulse or impact type, operated by 
the direct pressure of a water jet delivered 
from a nozzle. The turbine is applicable 
under low and moderately high heads; the 
impulse wheel is particularly well adapted 
for operation under very high heads, and 
has therefore come into wide use in the 
West where such heads abound. 

Turbines are mounted in a variety of 
ways, the manner of mounting depending 
largely on local conditions. The simple ver- 
tical turbine mounted on the floor of a 
wooden penstock, as in Fig. 1, is probably 
the most familiar disposition, and is the 
easiest and cheapest in installation. It in- 
volves the serious disadvantage, however, of 
using either a special generator of the ver- 
tical type and designed for very low speeds, 
or ponderous gear wheels between the upper 
end of the turbine shaft and a horizontal 
shaft from which generators of conventional 
types may be belt driven. A steel casing 
and flume are used to a great extent with 
vertical wheels, however, this arrangement 
obviating the many disadvantages of wooden 
structures in wet places; such an arrange- 
ment is shown in Figs. 2 and 3. The steel 
casing is provided with hand-holes and 
man-holes through which access to the wheel 
and gate mechanism may be had when 
necessary. 


FIG. 2. 


By far the best method of mounting tur- 
bines for electric station purposes, however, 
is to place two wheels on a single horizontal 
shaft within a steel casing, the water being 
delivered to the casing in the center and 
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BY LAURENCE B. MATHER. 


discharging at both ends through huge el- 
bows to draft tubes, as in Fig. 4. This 
method equalizes the end thrust, making 
step bearings unnecessary. It also has the 
advantage of making the turbine shaft ac- 
cessible for generator driving without the 
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FIG. 1. 
intermediary of gears or the use of specially 
designed generators. Twin horizontal tur- 
bines are sometimes mounted in the reverse 
manner, i. e., with the discharge in the 
center and the intakes at the ends; this ar- 
rangement is not so good as the other, for 
the reason that the turbine discharge 
streams meet and each imposes a slight 


back pressure on the other; the central space 
cannot be made large enough to prevent 
this because it must be completely filled 
with water during the turbine operation in 
order to enable the wheels to work at maxi- 


mum efficiency with relation to the supply 
head. i ; 

The delivery of water to a turbine is con- 
trolled invariably by means of “gates” in 
the turbine casing (not the steel casing 
which takes the place of a wooden penstock, 
but the immediate casing of the wheel 
itself). Three general types of gate are in 
use: the inside cylinder, outside register 
and the wicket gate. These are described 
in connection with the turbines in this ar- 
ticle, so that a separate description here is 
not necessary. 

One of the oldest American builders of 
turbines is the Dayton Globe Iron Works 
Company, Dayton, Ohio, which concern is — 
the development of the business begun in 
1853 by Stout, Mills & Temple. The “run- 
ner” of the American turbine built by this 
company is illustrated by Fig. 5. The water 
enters the wheel in the upper part and im- 
parts motion to it by reason of the fact that 
the buckets or, more accurately, blades, are 
curved and the water presses against them 
like a solid wedge against a sloping surface. 
Passing through the blades or upper parts 
of the buckets the water is discharged from 
the lower parts of the buckets, which are 
also curved so that the passage of water 
through them increases the rotative effect 
of the water upon the wheel. The Ameri- 


can wheel is built with either wicket or 
cylinder gates, as desired. The wicket gate 
of this wheel is a most ingenious one. Fig. 
6 shows the cross-section of the wheel and 
case and Fig. 7 the top of the wheel-case 
crown-plate to which the gates are attached. 
The gates are pivoted to the crown plate 


FIG. 3. 


and the pivot is shielded by a pocket in the 
end of a stationary guard or fender, which 
fender also protects the gate from the in- 
ward pressure of the water, making it easy 
to move. The gates are swung to and tro 
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by means of links pivotally attached to them 
near the “knuckles” and attached at their 
other ends to a ring mounted on the crown 
shaft; 


plate concentric to the wheel 
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duced discharge” wheel for high heads— 
40 to 100 feet—in sizes ranging from 16% 
to 59% inches; the 36-inch wheel develops 
245 horse-power under a 40-foot head, 


FIG. 4.—TWIN HORIZONTAL TURBINES ; CENTRAL INTAKE, 


to this ring is bolted a segmental gear and 


this meshes with a pinion on the end of the 


FIG. 5.—RUNNER OF AMERICAN TURBINE, 


gate-controlling shaft. The New American 
cylinder gate is similar to that used on 
other turbines, one of which is described 
farther along. The turbine is built in sizes 


FIG. 7. —AMERICAN GATE GEAR. 


ranging from 13 to 60 inches. The 34-inch 
wheel, under a 25-foot head, runs at 249 
r.p.m. and develops 309 horse-power with a 
water consumption of 8050 cubic feet per 


66 


minute. The company also builds a “re- 


making 226 r.p.m. and taking 4057 cubic 
feet of water per minute. 

Fig. 8 illustrates the turbine built by the 
Chase Turbine Manufacturing Company, 
Orange, Mass., and Fig. 9 shows the runner 


FIG. 6.—AMERICAN GATE GEAR. 


of this turbine. As the engraving plainly 


shows, the wheel is of the single-bucket 
type, the water passing through it wholly 
in a downward direction. 


This wheel has 


FIG. 9.—RUNNER OF CHASE TURBINE. 


the advantage of light weight, high speed 
and straight flow. The water is admitted 
at the side of the case through a butterfly 
gate, as shown by Fig. 8; the case is suff- 
ciently high to allow the water to change 
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its direction of flow from horizontal to 
downward without undue friction against 
the walls and without causing eddies. The 
gate, being pivoted in the center of its vane, 


FIG. 8.—CHASE TURBINE. 


is balanced and therefore opens and closes 
easily. The Chase “Special” 48-inch wheel 
under a 25-foot head develops 292 horse- 
power at 220 r.p.m. with a water consump- 
tion of 8354 cubic feet per minute. 

The I-X-L vertical turbine and the 
X-L-C-R twin horizontal style built by the 
Humphrey Machine Company, Keene, N. 
H., are shown by Figs. 10-A and 11. These 
are of the double bucket type, and have 
shown rugged characteristics under hard and 
long service. These wheels are relatively 
slow-speed ; the 68-inch single vertical wheel 
under a 25-foot head runs at only 88 r.p.m. 
and develops 265 horse-power with a water 
consumption of 5614 cubic feet per minute; 
the twin horizontal wheels run at the same 
speeds as the verticals of the same diameter 
and develop twice the power, of course. 

The Victor turbine, built by The Platt 
Iron Works Company, Dayton, Ohio, is il- 
lustrated by Fig. 12, of which Fig. 13 is a 
sectional view. The gate is of the cylin- 
der type, and its arrangement is clearly 
shown by the sectional illustration. The 
gate cylinder, G, slides up and down be- 
tween the inner circle of the chute case, C, 
and the buckets of the wheel, W. A hori- 


FIG. 10.—H U MPHREY 
RUNNER. 


zontal gate shaft carries two pinions 
which mesh with two racks attached to 
vertical slides which are in turn at- 
tached at their lower ends to the gate 
cylinder. The shaft projects through the 
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wheel case at one end and that end carries power with a consumption of 8142 cubic 


a bevel wheel, outside the case, which 
meshes with a mate wheel on the lower end 
of the hand-wheel shaft, as shown in Fig. 12. 
The chute case is a single casting, to which 
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FIG, 10-A.—HUMPHREY TURBINE. 


are bolted the upper and lower parts of the 
wheel case; the lower part of the wheel 
case, as will be noted from the engravings, 
is flared considerably, increasing the area 
of the discharge and thereby decreasing the 
velocity of the water in the draft tube as 
compared with that through the wheel itself. 
The runner of the regular Victor turbine is 
shown in Fig. 14, which shows it to be of 
the double-curve-bucket type. It is cast in 
a single piece, and the band around the 
lower ends of the upper bucket blades is 
turned up true so as to get accurate me- 
chanical balance as well as to reduce the 
clearance between it and the case to the 
smallest practical dimension. Fig. 15 shows 
the Victor high-pressure runner, which dif- 
fers from the regular runner chiefly in the 
Increase in the central space surrounded by 


FIG. I14.—VICTOR STANDARD RUNNER. 


the buckets and in the reduction in the size 
of the lower parts of the buckets in com- 
parison with the upper parts. The 33-inch 
regular Victor turbine under a 25-foot head 
runs at 214 r.p.m. and develops 308 horse- 


feet of water per minute. 

The runner of the McCormick turbine, 
built by the S. Morgan Smith Company, 
York, Pa., is shown by Fig. 16. This is 


FIG. II.—TWIN HORIZONTAL HUMPHREY 
TURBINE, 


obviously of the double-curve-bucket type, 
the water entering the upper parts of the 
buckets and passing out from the lower 
parts. The entire wheel is cast solid in one 
piece, and the band around the change in 
curvature of the upper and lower parts of 
the buckets binds fully one-half the length 
of each of the bottom buckets. The cylinder 


FIG, I12.—VICTOR TURBINE, 


type of gate is used, the chute case being 
cast in one piece and the upper and lower 
cylindrical parts of the case being bolted 
to it, as shown in Fig. 17. The gate is a 
cylinder of iron arranged to slide up and 
down between the inner ends of the chute 
blades and the outer rim of the runner, 
as in the case previously described. The 
gate has two lifting bars which pass up- 
ward through the top of the chute case and 
terminate in racks, as shown in Fig. 17, the 
racks meshing with two spur gears on a 
horizontal shaft and this shaft being con- 
trolled by the usual vertical gate shaft 
through bevel gears. On the horizontal 
shaft is a grooved wheel about which is 
wound a chain which passes up over an 
idler secured to the penstock structure 
overhead; the end of the chain is attached 
to a weight which serves to counterbalance 
the gate, the chain being wound around the 
grooved wheel on the horizontal gate shaft 
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in the proper direction to accomplish that 
result, of course. The 36-inch McCormick 


turbine, under a 25-foot head, runs at 177 
r.p.m. and develops 280 horse-power utiliz- 
ing 7414 cubic feet of water per minute. - 


FIG. I13.—SECTIONAL VIEW OF VICTOR TURBINE. 


The Alcott turbine, built by the Risdon- 
Alcott Turbine Company, Mount ‘Holly, N. 
J., is provided with either register gates or 
cylinder gates, as desired by the purchaser. 
The former type is shown in Fig. 18 and 
the latter in Fig. 19. The outside register 
gate consists of a system of chute covers 
attached to a ring, the latter being bolted to 


arms radiating from a collar on the stuffing 


box of the wheel case; rotating this struc- 
ture moves the gates over or away from the 
chute entrances in much the same fashion 
that the wings of an ordinary stove damper 
cover or uncover the openings in the side 


FIG. 15.—VICTOR HIGH-PRESSURE RUNNER. 


of the stove. The Risdon cylinder gate is 
similar to those already described, but it 
embodies detail differences which render 
it unnecessary to make the wheel case 
much higher than is actually required to 
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clear the runner. The gate itself slides up 


and down through an annular opening in 
the case, and it is mounted on a spider 
Which slides up and down on the stuffing 
box of the wheel case. 


The hub of the 


FIG. 16.—RUNNER OF M’CORMICK TURBINE. 


spider is provided with a rack to mesh 
with a pinion on the horizontal shaft, this 
latter shaft being bevel geared to the vertical 
gate shaft, as in some of the cases previ- 
ously considered. The crown plate of the 
wheel case and the chute case are connected 
by means of U-shaped arms which straddle 
the gate cylinder, as shown in Fig. 19. The 
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FIG. I9.—RISDON CYLINDER GATE TURBINE. 
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Alcott “special” runner is shown in Fig. 
20; it is of the double bucket type, but it 
will be noticed that the lower parts of the 
buckets are somewhat flatter than in previ- 
ous cases. The outer edges of the upper 
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parts of the buckets, where the water enters 
the runner, also differ from other designs 
in that they curve more sharply in the di- 
rection of rotation, the object of this con- 
struction being to allow the water to enter 
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FIG. 17.—M’CORMICK TURBINE. 


the buckets easily and without abrupt pres- 
sure upon the wheel. The 42-inch Risdon- 
Alcott “Special” turbine, under a 25-foot 
head, develops 310 horse-power at 150 r.p.m. 
and passes 8284 cubic feet of water per 
minute. 

The Samson turbine, built by The James 
Leffel & Company, Springfield, Ohio, has 
the distinctive feature of two separate sets 
of buckets, one of the double-curve type 
already described, and the other of a type 
intermediate between the upper and lower 
parts of the double-curve bucket. The run- 
ner of this turbine is illustrated by Fig. 21, 
in which the two sets of buckets are clearly 
shown. The upper buckets are cast between 


FIG. 20.—ALCOTT SPECIAL RUNNER. 


the upper bell of the wheel and the dia- 
phragm which separates these from the 
lower buckets; the lower buckets, of the 
deuble-curve type, are of flanged plate 
steel cast into the diaphragm and the outer 
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band. The water enters the wheel case 
through balanced wicket gates and passes 
through the two sets of buckets “in paral- 
lel” so to speak; that is, part of the water 
goes through the upper set of buckets and 
part through the lower, double-curve buck- 


FIG. 18.—ALCOTT TURBINE WITH REGISTER 
GATES. 


ets, the former discharging from the center 
of the wheel and the latter from the circle 
of buckets nearer the rim. The 35-inch 
Samson turbine, under a 25-foot head, 
passes 8050 cubic feet of water per minute 
and develops 308 horse-power at 232 r.p.m. 

The “Little Giant” turbine, built by Will- 
iam Dowling & Company, Logansport, Ind., 
is illustrated by Figs. 22 and 22-A. This 
is of the same general type as the double- 
curve-bucket turbines already described, but 
there are differences in the constructional 
details, such as the curvature of the buck- 


FIG. 21.—SAMSON RUNNER. 


ets, which cannot well be described in an 
article of this general character. Cylinder 
gates are used, with a horizontal gear shaft 
projecting through the wheel case at both 
sides: one end of the shaft is bevel-geared 


20 


to the vertical gate-control shaft and the 
other carries a grooved wheel to take a 
chain running up over an idler and down 
to a counterbalancing weight, as in another 
case described. As Fig. 22-A clearly shows, 
the gate racks do not pass through the top 
of the wheel case, but are housed in square 
“chimneys” bolted to the case. This illus- 


FIG. 22.—LITTLE GIANT RUNNER, 


tration gives an excellent idea of the re- 
lations of cylinder gate turbines with 
double-curve buckets and the gate cylinder 
and wheel case. The “Little Giant” runner 
is constructed somewhat differently from 
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FIG. 22-A.—SECTIONAL VIEW OF LITTLE GIANT 
l TURBINE. 


the usual double-curve turbine. The buck- 
ets are cast separately, each with a dove- 
tail edge where it joins the bell or cone- 
shaped central part of the runner and at 
the outer edge where it joins the band near 
the bottom of the runner. The buckets are 
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set up in a flask and the outer band and 
central cone are cast about them, the molten 
metal embracing the dovetail edges of the 
buckets as it fills the mold. Another fea- 
ture of the wheel is the step cone; this is 
hollowed out, as usual, to fit a convex lig- 
num vitæ step, as shown in Fig. 22-A, but it 
has openings cored in the sides so as to 
allow the water to enter the bearing near 
the top and keep the step lubricated. This 
simple expedient, the builders state, has ab- 
solutely prevented heating and burning of 
the step. The “Little Giant” is the out- 
come of the original Obenchain turbine pat- 
ented 34 years ago by Matthew and John 
Obenchain, who were then members of the 
firm which is now William Dowling & 
Company. The 34-inch turbine under a 


FIG. 23.—TRUMP VERTICAL TURBINE. 


25-foot head runs at 200 r.p.m. and develops 
285 horse-power with a water consumption 
of 7434 cubic feet per minute. 

The Trump ‘Manufacturing Company, 
Springfield, Ohio, builds two classes of tur- 
bine, both having double-curve buckets; one 
is for medium and low head and the other 
especially designed for high heads. The 


FIG. 25.—HUNT TURBINE; OUTSIDE GATE GEAR. 


essential features of the two are the same, 
with the exception of the gate mechanism 
which is of the wicket type shown in Figs. 
23 and 24 for low and medium heads; the 
gate mechanism of the high-head turbine is 
completely housed and devoid of links and 
joints. The runner of the Trump turbine 
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slopes from the top of the bell to the outet 
band to the extent of 20 per cent; that is, 
the diameter is 20 per cent greater at the 
band than at the top of the bell where the 
buckets start. An important feature of 
this turbine is the absence of the usual 
step bearing. The lower end if the tur- 
bine shaft is centered in a tapered bearing 
as show at E, E, Fig. 24; the weight of the 
wheel is supported, however, by a water 


FIG. 24.—TRUMP VERTICAL TURBINE, SHOWING 
WATER CUSHION. 


cushion immediately above the wheel case. 
This consists of a disc, B, secured to the 
turbine shaft and entirely enclosed by a 
circular casing, except for holes in the 
under part through which the water enters 
from the penstock. The disc rotates be- 
tween two lignum vite rings, C and D, 
with such small clearance that the quantity 


FIG. 206.—HUNT TURBINEjJINSIDE GATE GEAR. 


of water leaking past the disc is negligible. 
The upper part of the casing is connected 
to the wheel case by a small pipe, shown 
on the right, which takes out all leakage 
and by means of which the suction due to 
the passage of water through the turbine 
maintains a partial vacuum above the disc. 
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The upward pressure of the water entering 
through the holes in the bottom of the disc 
case lifts the turbine runner sufficiently to 
raise the disc off the ring D and float the 
runner, shaft and all. This water cushion 
is of great advantage also in turbines 
mounted horizontally; it eliminates the step 


FIG. 27.—CROCKER TURBINE RUNNER, 


bearing without making it necessary to 
mount two wheels on a single shaft. 

The Rodney Hunt Machine Company, 
Orange, Mass., builds turbines with double- 
curve buckets also. The author has been 
unfortunately unable to obtain any infor- 
mation as to the constructional details of 
the runner; the gate rig is shown by Figs. 
25 and 26. Cylinder gates are used, the 
only difference between the two arrange- 
ments illustrated being in the disposition of 
the gate racks and pinions. In Fig. 25 the 
racks and pinions are on top of the wheel 
case and the racks are attached to the gate 
by means of rods passing through stuffing 
boxes in the top of the case; in Fig. 26 the 
entire rigging is enclosed in the wheel case, 
the racks being housed by “chimneys” and 
the gate shaft projecting through the sides 
of the wheel case. The 42-inch Hunt tur- 


FIG. 31.— PELTON RUNNER. 


bine under a 25-foot head develops 302 
horse-power at 150 r.p.m. and passes 7720 
cubic feet of water per minute. 

The Crocker turbine, built by the 
Turners Falls Machine Company, Turners 


row of concave buckets; 
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Falls, Mass., has double-curve buckets also, 


and is equipped with either balanced cylin- 
der gates or wicket gates. 
cast separately and set into the body and 
outer band; inspection of Fig. 27 will show 
that the band flares outward at an angle of 
almost 45 degrees, giving a rapidly in- 
creasing discharge area. 
peculiar to this turbine is that the upper 
parts of the buckets are reverse-curved, the 
slope from top toward the bottom being in 
the 
wheel runs at 244 r.p.m. under a 25-foot 
head, takes 6680 cubic feet of water per 


The buckets are 


Another feature 


direction of rotation. The 30-inch 


FIG. 28. 


FIG. 29. 


minute and develops 253 horse-power; the 
36-inch wheel runs at 203 r.p.m., takes 10,350 
cubic feet of water and develops 380 horse- 


power. ‘ 

Tangential water wheels are built by 
several manufacturers, all of whom are 
located on the Pacific coast, this type of 
wheel being best adapted for the very high 
heads which are found in the Western part 


of this country. The tangential wheel con- 


sists essentially of a spider or disc mounted 
on a shaft and carrying around its rim a 
a stream of 
water is delivered to the buckets from a 
nozzle, and the force of the jet acting on 
the buckets drives the wheel around in 
somewhat the same manner as the weight 
of the water delivered to the paddles of an 
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water held in its buckets while the tan- 
gential wheel is driven by a combination of 
the direct force of the high-pressure jet de- 
livered against its buckets and the reaction 
of the water upon the buckets after it has 
reached them. This reactive effect is ob- 
tained by curving the buckets so that the 
water jet is completely reversed in direc- 
tion, as indicated in 
Fig. 28. Since the re- 
action of the jet on 
the bucket due to its 
change in direction is 
less than the initial 
effort due to the im- 
pact of the jet, a jet 
delivered as indicat- 
ed in Fig. 28 would 
exert a sidewise ef- 
fort on the bucket; 
this is obviated in 
most tangential 
wheels by the use of 
a split bucket, as in- 
dicated in Fig. 29, which divides the jet 
and equalizes the side thrust. 

Three general types of bucket are used: 
the straight lip bucket with substantially 
rectangular outline, the ellipsoidal bucket 
with the lip cut away to clear the jet, and 
the cup-shaped bucket, intermediate between 
the first two. The straight lip bucket is 
used by the Pelton Water Wheel Com- 
pany; Fig. 30 shows this type and Fig. 31 
shows a complete Pelton runner. Fig. 32 
is an illustration of the 2000-hp. Pelton 
double unit in the celebrated Telluride 
(Colorado) transmission plant, and shows 
very well the method of mounting tangential 
wheels and their nozzles. The methods 
used by the Pelton Company, of San Fran- 
cisco, in determining the action of the water 


FIG. 30. 


To alll 


FIG. 32.—PELTON UNIT IN TELLURIDE POWER HOUSE. 


6 
overshot wheel turns the wheel. There 1s 
a wide difference, however, in the funda- 
mental principles of the tangential wheel 
and the old-fashioned overshot wheel; the 
latter is driven solely by the weight of the 


stream upon the wheel buckets were fully 
described in the June, 1904, number of this 
journal, and will be found of much interest 
to those concerned. 

The Abner Doble Company, San Fran- 
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cisco, builds tangential wheels with ellip- 
soidal buckets, Fig. 33 showing a twin 
bucket and Fig. 34 a complete Doble run. 
ner. The nozzle used with the Doble wheel 
is highly interesting. It is of the needle- 


FIG. 33.—DOBLE TWIN BUCKET. 


ceguiating type, but the shape of the needle 
and the inner wall of the nozzle have been 
very carefully worked out. These are 


clearly shown in Fig. 35. The stream de- 
livered by this nozzle is perfectly clear, 
smooth and solid; entirely devoid of the 


FIG. 34.—DOBLE RUNNER. 


spraying and foamy appearance of a stream 
from the ordinary nozzle. Speed regu- 
lation for changes in load is effected by 
means of a governor which deflects the 
nozzle and “spills” part of the jet when the 
speed increases; the needle is adjusted by 
hand to suit the average load; that is to 


FIG. 40.—CHAVANNE NEEDLE REGULATING NOZZLE OF THE HENDY WHEEL 


say, it is adjusted to such a position that the 
governor will not need to deflect the nozzle 
under average conditions and ‘the buckets 
will receive the full jet under such condi- 
tions. The front lip of the bucket is cut 


FIG. 35.—DOBLE NOZZLE. 
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away as shown in Fig. 33 in order to pre- 
vent the lip from striking the jet flatwise 
as the bucket enters the jet 
and also to prevent splitting 
the jet horizontally as the lip 
passes the horizontal plane of 
the jet. It is stated that this 
form of lip and bucket avoids 


all disturbance of the jet and accomplishes 
the reversal of the jet with no loss of en- 
ergy except that due to the unavoidable 
friction of the water against the bucket 
walls. | 

The Cassel Automatic Water Motor Com- 
pany, Seattle, Wash.; builds a tangential 
wheel which embodies a speed-regulating 
feature of absolute originality. The wheel 
is made in two parts, each carrying a com- 
plete set of half-buckets, as shown in Fig. 
36. The two spiders are mounted on a 


FIG. 38.—CASSEL TANGENTIAL WHEEL. 


common shaft and arranged to slide along 
the shaft, their relative positions being de- 
termined by means of governor weights. 
This principle is illustrated by Fig. 37, 
which shows the wheel with the buckets 
closed and open. In the former condition, 
it acts like an ordinary twin bucket wheel 


but in the latter, the separation of the bucket 
halves allows part of the stream to pass bé- 
tween them and thereby reduces the speed 
of the runner. The spiders are normally 
pressed together by the heavy coil springs 


ginning of this section of the article. 
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shown in Fig. 36; their separation is due to 
the centrifugal effect of the heavier of two 


FIG. 37.—CROSS-SECTIONAL VIEWS OF CASSEL WHEEL. 


sets of weights mounted on horizontal arms 
which are linked to the spiders by means of 
cross-bars. Fig. 38 shows a modification 
in which the governor is of the familiar 
type seen on automatic high-speed steam 
engines; the weights and springs control 
the positions of the bucket spiders in the 
casing through the medium of links and a 
collar passing through the case near the 
center. The builders state that tests of this 
wheel under a 1000-foot head have shown 


FIG. 30.—RUNNER OF THE CASSEL TAN- 
GENTIAL WHEEL. 


a speed variation of only 1.7 per cent be- 
tween no load and full load. 
The tangential wheel, built by the Joshua 


wende, 


FIG. 3B9.— HENDRY TANGENTIAL WHEEL. 


Hendy Machine Works, San Francisco, is 
illustrated by Fig. 39. The buckets are of 
the double-cup type referred to at the be- 
Fig. 
40 illustrate: the Chavanne needle-regulat- 
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ing nozzle used with the Hendy wheel; the 


jet is regulated by the adjustment of the 
needle which is not made continuously 
tapering, as in some other nozzles, but has 
three distinct diameters, as shown in the 
upper right-hand part of the engraving. 


FIG. 41.—TUTTHILL RUNNER. 


The Tutthill tangential wheel, built by the 
United Iron Works, of San Francisco, dif- 
fers from all of the wheels previously de- 
scribed in that the buckets are not of the 
split type and are stag- 
gered on the rim of the 
wheel, as shown in Fig. 
41. Each bucket takes the 
entire stream from the 
nozzle, but the discharge 
from the buckets is alter- 
nately on the right and 
left of the central spider, 
as indicated by Fig. 42. 

FIG. 42. One object in staggering 
the buckets instead of having all of them 
on one side of the wheel is the same as 
that in using the divided bucket of the 
Pelton and other wheels, namely, to avoid 
unbalanced side stress on the wheel, which 
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one bucket does not strike the next suc- 
ceeding bucket and cause waste of power. 


Water-wheel Governors. 

Figs. 43 and 44 illustrate the “Improved” 
governor built by the Holyoke Machine 
Company, Worcester, Mass. The pulley 4 
is driven at about 400 r.p.m. by a belt from 
the water-wheel shaft; the governor 
mechanism in the pulley, which is similar 
to the shaft-type of governor for steam 
engines, controls the two levers, K and L, 
which actuate a piston slide valve within 
the barrel N. This valve admits water 
under pressure to either one end or the 
other of the working cylinder O which 
contains a piston; the piston rod is attached 
at its outer end to the upper end of the 
lever G, Fig. 43, which carries in the cir- 
cular part at its center a pivoted nut V. 
This nut is threaded on the end of a rod F 
which, when moved endwise, sets one of 
two friction clutch discs, D, D, which are 
driven in opposite directions by gears from 
the shaft of the governor wheel A. One 
of the clutches, therefore, drives the gate 
shaft (J, Fig. 44) in one direction and the 
other drives it in the opposite direction, 
through the gears R and S. The spindle F, 
Fig. 43, carries a sprocket wheel over which 
the chain H runs, and this chain also runs 
over a sprocket on a small spindle driven 
by whichever clutch disc is made active by 
the governor wheel. When the governor 
admits water to the working cylinder, the 
piston sets one of the disc clutches by mov- 
ing the lever G; the spindle driving the 
chain H is then driven by the clutch in 
such a direction that the rotation of the 
spindle F by the chain and sprocket moves 
the lever G in the opposite direction from 
that in which it was first moved by the 
water piston. This arrangement prevents 
overrunning and “hunting.” 

The governors made by the Lombard 
Governor Company, of Boston, Mass., con- 
sist primarily of a hydraulic piston which 
applies its thrust in either direction to the 
water-wheel gates in the act of opening or 
closing them. The piston rod terminates in 
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smaller motion of the gates. For example, 
if the governor piston moves one-half its 
complete travel it will half open or close 
the water-wheel gates, and if it moves one- 
tenth its full stroke it opens or closes the 
gates one-tenth. This action may be seen 
in a general way from Fig. 45, which illus- 


FIG. 45.—“TYPE F” LOMBARD GOVERNOR. 


trates the “Type F” governor. This gov- 
ernor, which is the simplest and smallest 
made by them, is adapted to regulating Pel- 
ton and all other forms of impulse or tan- 
gential water-wheels. Its piston terminates 
in a rack which rotates a gear sector, and 
the central shaft of this sector is coupled 
or geared to the rock shaft controlling the 
deflecting nozzle. When used to regulate 
a small turbine, the central shaft of the gear 
sector is coupled to the gate stem. Thus it 
will be seen that as the piston travels in or 
out the nozzle will deflect the water from or 
to the water-wheel, or open or close the 
gates of the turbine, as the case may be. In 
the governor shown in Fig. 45 the hydrau- 
lic piston is moved by water under flume 
pressure. There is a pipe-threaded orifice 
under the bed of this governor which is 


FIG. 43.— “IMPROVED” GOVERNOR. 


would necessitate a step bearing or thrust 
at one end of the shaft. Another rea- 
son for this arrangement of buckets is 
that the discharge being alternately from 
opposite sides of the wheel, the water from 


a rack geared to the gate shaft, and since 
one complete stroke of the governor piston 
opens or closes the water-wheel gates, any 
motion of the governor piston less than a 
complete stroke causes a correspondingly 


FIG. 44.—"IM PROVED” GOVERNOR. 


connected directly to the flume. Therefore 
this type of governor is chiefly adapted to 
high head plants, or to low head plants 
where a small amount of water is available 


under high pressure. Where the water- 
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wheels operate under low head, or where 
there is no water available under high pres- 
sure, a type of governor is used in which the 
piston is moved by oil under pressure. 

Fig. 46 shows the “Type D” governor, 
which operates with oil under pressure. It 


FIG. 46.—“TYPE D” LOMBARD GOVERNOR. 


will be observed that under the bed of the 
governor is a cylindrical tank. This is di- 
vided into two parts by a tight partition, the 
location of which may be seen from the row 
of rivet heads. The larger part of the tank 
shown to the left in Fig. 46 is about half 
full of oil, The upper half of this pressure 
tank contains air under about 200 pounds 
pressure to the square inch. The smaller 
end of the tank shown to the right in Fig. 
46 contains a vacuum. The pressure and 
vacuum are said to be constantly maintained 
by a pump located on the farther side of the 
bed of the governor and driven by the larger 
pulley shown, which is belted so as to slowly 
rotate all the time the governor is in opera- 
tion. When the governor piston moves the 
water-wheel gates it is because oil from the 
pressure tank is let in on one side of the 


FIG. 47.—MECHANISM ON TOP OF GOVERNOR. 


piston; simultaneously the oil on the other 
side of the piston is vented into the vacuum 
tank, whence it is immediately pumped into 
the pressure tank. Fig. 47 shows the 
mechanism on the top of one of the gov- 
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ernors; through which the governor is made 
to open or close the water-wheel gates when 
the speed tends to change. All of the gov- 


_ ernors are fitted with practically the same 


top, the action of which is as follows: The 
pulley shown in Fig. 46 is belted directly to 
the water-wheel shaft and drives the gov- 
ernor balls which, when rotating at normal 
speed, stand out considerably from the axis 
of rotation. The mechanism is such that as 
the balls spread out under the action of 
centrifugal force they depress the top plate 


FIG. 48.—REPLOGLE GOVERNOR. 


into which the flat springs supporting them 
are inserted. This top plate is attached to 
a rod which passes down through the hol- 
low vertical shaft carrying the balls, and 
terminates in a small vertical piston valve 
located behind the hand-wheel shown near 
the bottom of the illustration. It will be 
evident therefore that as the balls fly out 
under the influence of increased speed they 
will depress the piston valve, and, con- 
versely, as they travel inward when the 
speed becomes below normal, they will lift 
it. The valve stem or rod referred to is of 
such length that when the balls are in the 
position due to normal speed the valve is 
closed; but the moment the speed becomes 
above or below normal the piston valve is 
said to admit oil or water, to one side or the 
other of the main piston of the governor, 


FIG. 49. 


causing it to open or close the water-wheel 
gates. As the rotating balls are claimed to 
be exceedingly sensitive and as the piston 
valve has a very small lap, the least change 
in speed of the water-wheel is said to cause 
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the governor to open or close the water- 
wheel gates. 

There are several types of Replogle gov- 
ernor (built by The Replogle Governor 
Works, Akron, Ohio), of which three are 
illustrated by Figs. 48 to 52 inclusive. Fig. 
48 shows the simplest form of governor, in 
which the governor balls raise and lower 
the horizontal arm pivoted to the extension 
at the right of the frame. The free end 


FIG. 50.—REPLOGLE “DUPLEX” GOVERNOR. 


of this arm carries a spring finger which 
swings a double-ended pawl to and fro; 
one end of the pawl, when depressed, en- 
gages one set of ratchet teeth on the seg- 
ment keyed to the gate shaft, and the other 
end engages the reverse set of ratchet 
teeth on the same segment. The double 
pawl is pivoted to the upper end of a lever 
which is continuously oscillated by a cam 
on the governor pulley shaft. When the 
governor arm is lifted, the left-hand end of 
the pawl engages its ratchet and moves the 
segment, step by step, to the left, closing 
the water-wheel gate, or deflecting the 
nozzle, as the case may be. Contrary mo- 


FIG. 51.—REPLOGLE DIFFERENTIAL GOVERNOR. 


tion of the governor arm produces the con- 
trary result, of course. An interesting fea- 
ture of this governor is the arrangement of 
the governor balls and an inertia wheel 
which surrounds the ball arms. Instead of 
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being rigidly linked to the sliding collar on 
the governor spindle, the ball arms are con- 
nected by short chains to the inertia wheel; 
this wheel is entirely loose on the governor 
spindle and its hub forms the sliding collar 
which raises and lowers the horizontal arm; 
this arrangement is shown diagrammati- 
cally in Fig. 49. Should a sudden increase 
in speed occur, the governor balls will be 
thrown outward, of course, raising the in- 
ertia wheel and its collar, but this action is 
not instantaneous and it is anticipated 
by the action of the inertia wheel. When 
the speed changes, the wheel lags behind 
the governor spindle momentarily and 


thereby increases the slant of the chains . 


connecting it with the ball arms; the result 
is the raising of the inertia wheel and 
checking of the turbine speed before the 
centrifugal force of the governor balls has 
acted to and overcome their inertia. 

In the “Duplex” Replogle governor, Fig. 
50, the governor balls control a double- 
ended pawl, as in the preceding type, but 
this pawl instead of operating the gate 
shaft, shifts a pivoted cam back and forth; 
this cam when moved over to one end of 
its travel raises one of the gate-operating 
pawls out of reach of the segmental ratchet 
on the gate shaft; when moved in the oppo- 
site direction, it releases the pawl just men- 
tioned and lifts the opposite pawl away 
from its ratchet; in the middle posi- 
tion, both pawls are lifted away from the 
ratchets on the segment. The gate-operat- 
ing pawls are pivoted to a lever which is 
oscillated from the governor pulley shaft. 
This governor is adapted for heavier work 
than the one first described. 


— 


FIG. 54.—WOODWARD CONTROLLING MECHANISM. 


The differential governor shown by Fig. 
51 is designed for use with large power 
units and is capable of exerting 15 horse- 
power on the gate shaft. This embodies the 
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inertia feature already described but in 
modified form. The governor balls raise or 
lower the usual form of sliding collar by 
chains, and the collar, through a system of 
links and levers, shifts a spherical clutch 
axially so as to contact with one or the 


FIG. 52.—CLUTCH OF REPLOGLE GOVERNOR. 


other opposite edges of friction cups sur- 
rounding the ball and driven by gears from 
the main shaft. This arrangement of the 
clutch is shown conventionally by Fig. 52. 
The hemispherical cups are mounted on 
short shafts which are driven in opposite 
directions and are also pressed toward the 


clutch sphere by springs at each end. The 


governor mechanism shifts the sphere 
axially by means of the pawl and ratchet 
mechanism on the left of the illustration ; 
when the sphere is at one extreme of its 
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central one, it is driven at speeds which be- 
conte slower as it approaches the center of 
its axial travel, and it comes to a standstill 
at the center. The shaft on which the 
clutch ball is keyed is geared to the gate- 
shaft through the spur and bevel gears 
shown on the right in Fig. 51. All of the 
Replogle governors are equipped with a 
compensating device, termed by the builders 
a “relay releasing cylinder,” which cuts the 
governor out of action after a predeter- 
mined period of operation and prevents over- 
running and hunting. The company also 
builds a type of governor intermediate be- 
tween the “Duplex” and the differential 
types shown in Figs. 50 and 51. 

Fig. 53 illustrates the Woodward com- 
pensating type of water-wheel governor, 
built by the Woodward Governor Company, 
Rockford, Ill. A double friction clutch is 
also used in this governor, but it is of the 
bevel type similar to that used in some 
friction-clutch pulleys. The power shaft of 
the governor is driven by belt and from it 
the governor spindle is belt-driven. The 
power shaft carries a double-coned friction 
wheel made of compressed paper; on each 
side of this wheel is a cup-shaped friction 
wheel mounted loosely on the shaft and 
carrying a pinion at its center. The friction 
cups or “pans,” as they are termed, are pre- 
vented by collars from axial motion and the 
power shaft is moved axially by the con- 
trolling mechanism so as to put the friction 
wheel into contact with one of the embrac- 
ing “pans” or out of contact with both, ac- 
cording to the requirements. The friction 
“pans” are geared to the gate shaft oppo- 
sitely, so that one of them closes the gate 


FIG. 53.— WOODWARD WATER-WHEEL GOVERNOR. 


axial travel, it is driven in one direction by 
the two cups; at the other end of its travel 
it iş driven in the opposite direction; at all 
intermediate positions except the exactly 


and the other opens it. Fig. 54 shows the 
controlling mechanism. The horizontal disc 
at the left of the picture is driven continu- 
ously by spiral gears and a belt from the 
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power shaft; this disc has a cam on the 
upper face and one on the under face. The 
governor balls merely put one of two fingers 
into engagement with the corresponding 
cam on the horizontal disc; these fingers 
are actuated by their respective cams, one 
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however, the rotary part makes only 0.87 of 
a revolution. Fig. 57 shows this governor. 
On the gate shaft is mounted a rotary pis- 
ton which is enclosed in a cylindrical cham- 
ber; this chamber constitutes the lower part 
Immediately above this 


of the machine. 
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shaft and is belt-driven through the medium 
of the expansible pulley shown on the ex- 
treme right, the power for driving being 
derived from the main turbine shaft. 

On top of the valve chest is mounted a 
dash-pot, which is adapted to slide on its 


FIG. 55.—DETAIL OF WOODWARD CONTROLLING MECHANISM. 


to force the power shaft in one direction 
(axially) and clutch one of the friction 
“pans” and the other to produce the con- 
trary results. On the same spindle with the 
horizontal cam disc is mounted a friction 
disc which rests upon the edge of a friction 
wheel journaled in a yoke set diagonally; 
this is clearly shown in both illustrations. 
The hub of the latter wheel is threaded to 
fit loosely a screw-thread on the diagonal 
spindle; this spindle is driven by gears from 
the gate shaft, so that it rotates one way 
when the gate is being closed and the other 
way when the gate is opening. The normal 
position of the tilted friction disc is at the 
center of the horizontal disc; if, for ex- 
ample, the governor balls set the upper cam 
finger against the cam and start the gate 
shaft in whichever direction this action pro- 
duces, the diagonal spindle geared to the 
gate shaft will be revolved in such a direc- 
tion as to draw the tilted friction wheel 
downward along its screw, lowering the 
horizontal friction disc and thereby taking 
the cam disc out of reach of the upper cam 
finger and releasing the friction “pan” driv- 
ing the gate shaft. The threaded spindle 
comes to a stop; of course, with the gate 
shaft, and the tilted disc is then run back 
on the stationary threaded spindle to the 
center of the horizontal disc by the continu- 
ous rotation of the latter. This compensat- 
ing arrangement is to prevent overrunning 
and hunting. 

The governor built by the Sturgess Gov- 
ernor Engineering Company, West Troy, N. 
Y., is of the hydraulic type, 1. e., the wheel 
gate is operated by hydraulic pressure in- 
stead of by power derived from the turbine 
itself. Instead of using a cylinder and pis- 
ton of the ordinary type, however, an ar- 
rangement based on the general principle of 
the rotary engine is employed, in which, 


chamber are the valve chest and valves con- 
trolling the motion of the rotary piston. 
The main valve is of heavy, substantial con- 
struction and is operated hydraulically, its 
motion being controlled by a pilot valve 
mounted in the center of it and adapted to 


FIG. 56.—WOODWARD WATER-WHEEL GOVERNOR; REAR VIEW.. 


seat in a direction parallel with the motion 
of the main valve. The tendency of this 


dash-pot is to remain in the center of its 


travel, as indicated in Fig. 58, irrespective 
of the position of the piston within. Upon 
variation of the load the centrifugal gov- 


~ 


FIG. 57.—STURGESS WATER-WHEEL GOVERNOR. 


open ports in the main valve, as indicated 
in the sectional view, Fig. 58.. The pilot 
valve is actuated by a centrifugal governor 
of the ordinary shaft type, which revolves 
loosely on an extension of the rotary piston 


ernor operates the pilot valve in the proper 
direction to effect the further opening or 
partial closing of the turbine gate, accord- 
ing to the necessity of the case. As soon as 
the gate shaft begins to move, the cam near 
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the left-hand end of that shaft operates the 
vertical lever, which in turn forces the pis- 
ton of the dash-pot in one direction or the 
other, according to the direction in which 
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hand side of its piston. In returning to the 
central position, the dash-pot increases the 
diameter of the expansible pulley; this 
would of itself reduce the speed of the cen- 
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FIG. 58.—SECTION THROUGH STURGESS GOVERNOR 


the gate shaft has moved. As the dash-pot 
is filled with water (or oil) the movement 
of its piston causes the dash-pot itself to 
slide to the right or left, moving the long 
lever on the right-hand side one way or the 
other; the lower end of this lever is con- 
nected through a sliding collar to the ex- 
pansible pulley, which is expanded by move- 
ment of the lever in one direction and con- 
tracted by movement in the opposite direc- 
tion. Connection is made between the main 
valve chamber and the valve chest ot the 
dash-pot by means of a small pipe having 
two complete turns in it so as to make it 
flexible and allow it to follow the move- 
ments of the dash-pot to the right or the 
left. The operation of the governor is as 
follows: 

If there has been an increase in load, for 
example, the speed of the turbine will be 
checked, and the centrifugal governor will 
move the pilot valve in such a direction as 
to cause the turbine gate to be opened wider 
by the rotary piston. As soon as the gate 
shaft begins to move, the cam on the left 
throws the dash-pot piston to the right, and 
this causes the contraction of the expansible 
pulley, which slightly increases the speed of 
the centrifugal governor, compensating for 
the drop in speed by the turbine shaft and 
counteracting the tendency of the governor 
to carry the pilot valve to the extreme limit 
of its travel. The motion of the dash-pot 
to the right causes its slide. valve to un- 
cover the ports, admitting pressure to the 
left of the piston and relieving pressure on 
the right of the piston. This checks any 
further advance of the dash-pot itself, and 
as soon as the gate shaft comes to a stop 
the dash-pot is gradually returned to its 
mid position by the pressure on the left- 


trifugal governor and further affect the 
valve, but, as the result of the previous 
movement of the gate shaft, the turbine 
speed will have picked up and the increase 
in its speed will counteract the increase in 
the size of the expansible pulley and main- 
tain the speed of the centrifugal normal. 
This arrangement is said to give an extreme- 


FIG. 59.—SELF-CONTAINED STURGESS GOV- 
ERNOR, PUMP AND TANK. 


ly sensitive gate control and at the same 
time to prevent overrunning and “hunting.” 
The rotary piston has a range of 0.87 of a 
revolution, so that its shaft can in most 
cases be coupled directly to the gate shaft 
of the turbine. Of course, when the gate 
shaft must take more than 0.87 of a revo- 
lution, the connection between the governor 


27 


shaft and the gate shaft is made by means 
of gears of the proper ratio. The hydraulic 
pressure for the operation of the valves and 
the rotary piston is obtained from the pen- 
stock, or some similar head of water, when- 
ever this is practicable; when it is.not, a 
pump and receiver are supplied, and oil is 
used as the working fluid for the governor. 

Fig. 59 illustrates the Sturgess self-con- 
tained governor, oil tank and pump, de- 
signed for places where space is limited. 
The tank forms the base of the governor 
and the pump is bolted to the side of it. 
The pump is a double-cylinder single-acting 
machine, the cylinders being coaxial and the 
two plungers being bolted to a common 
yoke. 

— m 


THE ENGINE BUILDERS’ ASSOCIATION. 


This Association held its annual meeting 
in New York, December 9 and 10, the ses- 
sions being held at Sherry’s Hotel, which 
has become the usual headquarters for these 
occasions. President C. A. Gates occupied 
the chair. 

The papers read at the public sessions 
were on “Costs,” by C. M. Lauer; “The 
Steam Turbine,” by F. C. Bates; “Employ- 
ers’ Associations,” by Charles L. Eidlitz, 
and “Salesmanship as an Applied Science,” 
by R. U. Conger. 

Mr. Lauer in his paper recommended the 
basing of manufacturing costs on charges 
for the time put in by the men and the 
machinery separately, making the man-hour 
charge 50 per cent greater than the rate 
actually paid the man, and basing the ma- 
chine-hour charge on the investment, pro- 
portion of the shop floor-space occupied, 
wear and tear on the machine, and other 
factors actually entering into the cost of 
operating the machine, excepting the oper- 
ator’s wages, of course. The paper was dis- 
cussed briefly by Messrs. John E. Sweet, 
W. M. Taylor, John Dick, W. D. Forbes 
and the author. 

Mr. Bates’ paper was a brief exposition 
of the principles of steam turbines, includ- 
ing some historical references, and a de- 
scription of the salient features of the Par- 
sons, De Laval, Rateau and Curtis turbines, 
the latter naturally receiving the most elabo- 
rate treatment; in fact, the description of 
the Curtis machine was very complete. The 
author also pointed out the advantages in 
generator construction that the speeds of 
the Curtis type of turbine conferred. The 
paper was discussed very slightly by Messrs. 
Dick, F. R. Low, W. M. Taylor and C. R. 
Vincent. 

Mr. Eidlitz’s paper was full of hard com- 
mon sense and humor, and elicited much 
applause and merriment. The author urged 
that an association of employers must be 
led by men fitted for their responsibilities, 
regardless of their positions in the com- 
mercial world and any petty jealousies on 
the part of their business competitors in 
the association, and pointed out that loyalty 
and open purses are absolutely indispen- 
sable for success, as demonstrated time and 
time again by the labor unions. There was 
no discussion of the paper, but Messrs. 
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Dick and Taylor expressed their cordial ap- 
preciation of it. 

Mr. Conger did not read a “paper;” he 
delivered an extremely interesting address 
without notes, but one for which he was 
evidently well prepared. He analyzed sales- 
manship, which, he declared, was practi- 
cally a science, and advanced some attractive 
arguments as to the essential qualifications 
of a successful salesman. 

After the regular programme was con- 
cluded, Prof. Sweet, who had been delegated 
to go to Washington with Messrs. William 
nent and W. M. McFarland to oppose the 
adoption by the Government of the metric 
system, reported that he and his colleagues 
had been unable to get the House Commit- 
tee to agree on a report, and that the 
matter had, therefore, been left in statu 
quo. He thought his committee’s argu- 


Heating of Underground Three-Phase 
Cables.—Dr. R. Apt and C. Mauritius con- 
tribute an article to a recent issue of the 
Elektrotechnische Zeitschrift on the heating 
of underground three-phase cables. The 
cables upon which the first tests were made 
were built for voltages up to 1000, and had 
fiber insulation. Provided that not more 
than two of these be placed close together 
in the ground and the temperature shall not 
rise more than 25 degs. C., the maximum 
currents to be allowed for different cross- 
sections are given in the following table: 


Amperes Maximum 

Sq. mm per phase. current per mm. 

cross-section. 
(3X 6) (50) (8.33) 
3X 10 5 6.5 
3X 16 85 ` 5.31 
3X 25 110 4-41 
3X 35 135 3.86 
3X 50 170 3-4 
3X 70 205 2.9 
3X 95 245 2.5 
3X120 280 2.33 
3X150 320 2.13 
3X185 365 1.97 
3X210 395 I. 
eer ba 430 1.79 
3X2 470 1.68 
3X 310 500 1.61 


These values should never be exceeded. 
Cables built for a maximum voltage of 6000 
with paper insulation were then tested. 
With a maximum allowable temperature 
rise of 25 degs. C. the maximum currents 
allowed are as follows: 


Amperes Maximum 

Sq. mm per phase. current per mm. 

cros@-section. 
(3X 6) (50) (8.34) 
3X 10 60 6.00 
3X 16 73 4-57 
3X 25 go 3.60 
3X 35 108 3.09 
3X 50 130 2.60 
3X 70 155 2.22 
3X 95 185 1.95 
3X120 210 1.75 


Less current per cross-section is allowed 
for high tension than for low tension cables. 
The highest permissible current depends 
upon whether the increased temperature acts 
on the insulating material so as to decrease 
the perforation voltage. The fact that with 
increase of temperature the insulation re- 
sistance decreases is of little moment, since 
a high insulation resistance is no longer 
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ments had prevented the Government from 
making a favorable report, but the matter 
would undoubtedly come up again next 
year. He also made some remarks concern- 
ing the proposed substitution of the metric 
system for the English system in this coun- 
try, and fell into the customary anti-metric 
error of referring to the contemplated gov- 
ernmental legislation as “compulsory.” 

The public session adjourned sine die at 
the close of Prof. Sweet’s remarks. At the 
executive session held the following day 
these officers were elected for the ensuing 
year: 

C. A. Gates, re-elected president; Thomas 
C. Wood, vice-president; Arthur L. Mer- 
riam, treasurer; N. B. Payne, secretary. 
Council: Walter C. Kerr, S. F. Bagg, N. 
B. Payne, C. A. Bonsall, H. C. Nichols and 
J. I. Lyle. «© 


| 
| 
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considered to have anything to do with the 
quality of the cable. From tests made by 
the authors it was shown that the perfora- 
tion voltage changes with increases in tem- 
perature, having a maximum value for fiber 
insulated cables, the position of the maxi- 
mum depending upon the material with 
which the cable is impregnated. With 
Gutta Percha cables the perforation volt- 
age decreases continuously with increasing 
temperature. The maximum value in fiber 
insulated cable is, however, never reached 
in practice. 


Lightning Conductors. —At the second 
general meeting of the Birmingham Archi- 
tectural Association, a lecture on “Lightning 
Conductors” was delivered by Sir Oliver 
Lodge. In the course of his remarks, he 
stated that a copper conductor was not so 
good as an iron one. It did not damp out 
the oscillations; it let the current down too 
suddenly and was liable to side flashes. A 
small iron wire was ample protection, so 
long as the wire lasted. The lightning 
might dissipate the wire, but by the time the 
flash was over the conductor had achieved 
its purpose. It was better to have a number 
of cheap conductors than one or two ex- 
pensive ones. But if one wanted to be ab- 
solutely immune from lightning—and there 
were cases when it was desirable, such as in 
the case of a powder magazine, or a gun- 
cotton factory—one could be so by provid- 
ing a complete metallic enclosure like a 
banker’s strong room. The only possible 
way to damage such a building would be 
for the lightning to be strong enough to 
melt it. The building might retain the 
charge, however, so that it would be as well 
to have sky and roof terminals. Sir Oliver 
then proceeded to demonstrate his lecture 
with a number of interesting experiments. 


Starting and Regulating Resistance.— 
MM. Lindenstruth and O. Foster recently 
communicated to L’Eclatrage Electrique an 
interesting article on some modern types of 
cheap and compactly built metal resistances 
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for starting and regulating purposes. The 
gist of their communication is as follows: 
For resistances, which are required to ab- 
sorb but small energies, the old design of 
spirals of resistance wires, suitably assem- 


bled, leaves little to be desired. If, this is 
not the case and there is danger of the coils 
coming in contact with each other, the 
spirals are often stiffened by a rod of slate 
or a tube of asbestos placed inside the coil. 
It is stated as a general rule that rheostats 
for continuous service should be designed 


A 


. FIG. 2. 


with a view to perfect ventilation, while 
rheostats for intermittent use are best de- 
signed with a metal cover, which quickly 
absorbs and slowly dissipates the heat given 
off by the resistance. Fig. 2 shows a very 
compact pattern of resistance for continu- 
ous service, suitable for small currents. The 
resistance wire passes spirally from one of 
the grooved porcelain pieces, b b’, to the 


FIG. 3. 


other, these two porcelain pieces being held 
apart by a plate, a, of iron, slate or asbes- 
tos. Iron is preferred because of its 
strength and its ability to dissipate heat 
rapidly. Iron plates are also used in the 
design shown by Fig. 3. Fig. 1 shows 
another type of resistance, in which the ac- 
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tual resistances are usually cast. For heavy 
currents the type shown in Figs. 5, 6 and 
8 is preferred. As shown in the sketch, 
Fig. 5, the resistance takes the form of 
metal strips, b, which 
are clamped at their 
upper ends to a series 
of cross-supports, a. 
The strips are mount- 
ed zig-zag, and are 
kept in position by 
the arrangement indi- 


FIG. 4. 


cated in Fig. 8 A resistance designed 

upon these lines has been used for regulat- 

ing the speed of a three-phase 1500-h.p. 
re ; 


FIG. 6. 


6oo0-volt motor. The speed limits are 125 
and 150 r.p.m., and the regulation is ob- 
tained by inserting resistance in the stator 


FIG. 7. 


Fig. 4 shows a design of resist- 
The outer tube 
The 


circuit. 
ance for intermittent use. 
is of iron and lined with asbestos. 


FIG. 8. 


resistance coil is introduced while still 
wound on the mandril, but when the latter 
is withdrawn the coil expands and presses 
firmly against the asbestos lining. Subse- 
quently the tube is filled with a suitable ce- 
ment. Another form often used consists of 
a spiral of a long, flat resistance strip 
wound like the spring of a clock, asbestos 
or mica being wound together with the 
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metal strip so as to separate the individual 
turns. Several resistances constructed in 
this way may be connected as shown in Fig. 
9. A similar but more open construction is 
shown in Fig. 7. 


Maximum Current Permissible in Di- 
rect-Current Cables.—Dr. H. Kath con- 
tributes to the Elektrotechnische Zeitschrift 
the report of the committee appointed by 
the Union of German Electricity Works 
and by German cable manufacturers which 
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Current Regulator.—A form of im- 
proved apparatus for automatically regulat- 
ing the current in electric lighting installa- 
tions is shown diagrammatically by Fig. — 
herewith, taken from Engineering of Lon- 
don. In the sketch, E represents a motor 
used to regulate the field excitation of the 
dynamo D. The winding of the motor is 
composed of two separate sets of coils, A 
and V. The set, A, is supplied with current 
from the battery, B, and the set, V, is sup- 
plied with current flowing in the opposite 
direction to that in the set A. By the in- 
fluence of these two coils the motor, E, 
whose armature is connected with the field 
coils of the dynamo, D, is caused to shift 
the controlling lever, H, of the resistance, 
R, for regulating the field excitation of the 


ii dynamo, in accordance with the varying 


FIG. 9. 
has been adopted by the German Associa- 


tion of Electrical Engineers. The commit- 
tee gives the following formula for the max- 
imum current, which may be allowed in sin- 
gle direct-current cables: 


qt 


In this formula J is the maximum current 
permissible; c is a constant, the value of 
which was found from numerous experi- 
ments to be 11.55; q is the cross-section of 
the copper core in sq. mm.; ¢ is the increase 
in temperature in degrees Centigrade of the 
cable core, which is taken at 25 degs. in 
calculating the following figures; / is the 
depth in mm. below the surface, where the 
cable is laid and is taken as 700 mm. in the 
following figures d is the diameter in mm. 
of the copper core. The following table 
gives the figures for direct-current cables 
laid in earth, the first column giving the 
cross-section and the second column the 
maximum current permissible with a dif- 
ference of potential of 700 volts. 


Cross-section Amperes. 
in sq. mm 
16 140 
25 175 
35 215 
50 260 
70 315 
95 370 
120 420 
150 475 
185 530 
240 615 
310 705 
400 810 
500 920 
625 1040 
800 1190 
1000 1350 


The current given in the table should not 
be exceeded, and the figures hold good as 
long as there are not more than two cables 
in close proximity in the earth. Neutral 
wires are not considered as cables. If the 
considerations for the dissipation of the 
generated heat be unfavorable or if a great 
many cables are crowded in the earth, it is 
recommended to make the permissible cur- 
rent three-fourths the value given above. 


speed of the dynamo, and the varying num- 
ber of lamps in circuit until the two coils, 
A, V, balance each other in their magnetiz- 
ing action. Consequently, the battery, B, 
will be supplied with current which will be, 
under all conditions, in a determined pro- 
portion to the number of lamps switched on. 
For the purpose of safeguarding the lamps 


FIG. IO—CURRENT REGULATOR. 


against the increase in potential which is 
produced at the terminals of the battery, B, 
and is due to the action of the internal re- 
sistance of the latter, according to the cur- 
rent strength supplied to the battery, there 
is included in the conductor leading to the 
lamps a resistance, W, which produces a fall 
of potential at the lamps, L, of such an 
amount that by its means the increase of po- 
tential that takes place at the terminals of 
the battery, according to the strength of 
the charging current, is rendered harmless, 
and the lamp potential remains constant in 
all cases. 


Oil for Transformers, Switches, Etc.— 
E. K. Scott contributes to the London Elec- 
trical Review a short article on oil for 
transformers, switches, etc., based princi- 
pally upon American practice. There are 
various methods of drying, but perhaps the 
best one is to place the oil in a large tank 
having a resistance coil suspended in the 
center. After the current has heated up the 
oil, air is blown through it from a motor- 
driven compressor, the air having been first 
thoroughly dried by passing it over chloride 
of lime. As the small bubbles pass upward 
through the oil they take up any moisture 
that may be present. In the case of a very 
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large tank, it is as well to also agitate the 


oil mechanically, so as to insure all of it 
coming into contact with air. After drying, 
a flashing test is made, and this, of course, 
varies according to the voltage to be em- 
ployed. It may be taken, however, that no 
oil is considered satisfactory which will not 
withstand at least 30,000 volts alternating 
between two flat surfaces 114 in. in diameter 
and I-5 in. apart. Oil is an absolute neces- 
sity for high-tension switches. In very cold 
weather the_oil may become thickened. As 
a cure for this the General Electric Com- 
pany recommends tetrachloride of carbon 
with oil. 


Ball Bearings for Electric Motors.— 
In order to improve the efficiency of elec- 
- tric motors, an English company has intro- 
duced small motors fitted with ball bearings 
of an improved type, whereby the losses 
due to friction are reduced, great saving is 
effected in the consumption of oil, and the 
space occupied is less than for motors fit- 
ted with ring lubricated bearings. Instead 
of filling the whole space between the in- 
ner and the outer rings with balls, as 
hitherto, a smaller number is provided, the 
Spaces between the balls being fitted with 
springs, as shown by Fig. 11 herewith 
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FIG. II.—BALL BEARINGS FOR MOTORS. 


taken from the Electrical Engineer of Lon- 
don. If, in consequence of the bend of the 
shaft, there is a tendency for the outer ring 
to get out of true with the inner ring, the 
variation in the speed of the balls is coun- 
terbalanced by the action of the springs, so 
that the balls will not be damaged. A 
further advantage of the design is that the 
springs are filled with felt, which forms a 
rotating lubricating machine. Easy access 
to the balls is provided for purposes of in- 
spection. 


Measuring Magnetomotive Forces.— 
London Electrician contains an illustrated 
description of Rudolf Goldschmidt’s method 
of measuring magnetic potential drop, 
which was devised to test actual steel field 
magnets which were suspected of being 
faulty in quality and casting. The principle 
is as follows: To measure the magnetic po- 
tential drop between the points a and b in 
the yoke of a direct-current machine, two 
laminated iron cores, AC and BD, are 
placed on a and b, respectively, in the man- 
ner shown, the gap, CD, being from % in. 
to % in. By this arrangement a small mag- 
netic shunt is formed to the yoke which 
will take up a small amount of the magnetic 
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flux. Point C, for instance, will indicate 
north polarity, point D south polarity, and 
a small compass needle placed between C 
and D will assume a position pointing with 
its south pole to C. The coils, Sı and S:, 
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FIG. I[2,—MEASURING MAGNETOMOTIVE 
FORCES. 
are so excited as to counteract the 
magnetic potential between a and b. 
If the ampere turns, Sı and Sı are 
increased sufficiently to overpower the 


magnetic force of a—b, then the flux in 
the magnetic shunt would reverse, the po- 
larity of C would become north and the po- 
larity of D south, and the compass needle 
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FIG. I13.—MEASURING MAGNETOMOTIVE 


FORCES. 


would point in the opposite direction. If 
the current in Sı and S: be so adjusted that 
the compass just begins to move from one 
position to the other, the magnetomotive 
force of the coil is equal to the difference of 
potential between a and b, and thus repre- 
sents directly without any further calcula- 
tion the amount of ampere turns required 
to drive the flux through the yoke of the 
machine. Fig. 13 shows the method applied 
to the yoke of a direct-current machine, and 
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FIG. 


14.—MEASURING MAGNETOMOTIVE 
FORCES. 


Fig. 14 shows a diagrammatic sketch of the 
magnetic circuit with the figures inserted as 
they were actually determined by the ap- 
paratus. To shield the compass needle from 
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the influence of undesirable stray lines, the 
compass may be surrounded by a small iron 
box, as shown. Other applications are as 
follows: Measuring the drop for the differ- 
ent yokes and parts of a direct-current ma- 
chine so as to detect irregularities and 
blow-holes in the iron; getting the full mag- 
netic curves of the armature teeth of clectri- 
cal machinery; detecting bad joints in any 
part of the yoke of direct-current machines. 
The method may also be applied to measur- 
ing the direct-current in a conductor, say, a 
feeder cable, without inserting the ammeter 
or cutting the cable in any way. The author 
states that the method is sufficiently ac- 
curate for all practical purposes. 


Distribution of Electrical Energy— 
At a recent meeting of the British Institute 
of Civil Engineers, J. F. C. Snell presented 
a paper on “Distribution of Electrical En- 
ergy,” which is abstracted in Engineerthg 
of London. After dealing with the limits 
of pressure, as defined by the Board of 
Trade, and the results of the work of the 
Engineering Standards Committee in set- 
tling upon standard periodicities, the sys- 
tems of supply are more thoroughly criti- 
cized, and the single-phase system is set 
aside as being inapplicable for general sup- 
ply, as is also the direct-current high-tension 
system. The author is of the opinion that 
the distributing systems which are likely 
to be adopted in the future are: 

1. Direct-current, two or three-wire, for 
small districts. 


2. Single-phase high-tension for rail- 
ways. 
3. Two-phase high-tension generation 


and low-tension distribution (for existing 
single-phase systems of general supply). 

4. Three-phase high-tension generation 
and direct-current low-tension distribution 
(for existing direct-current systems in large 
districts, and for railways of short length). 

5. Three-phase high-tension generation 
and low-tension three-phase or six-phase 
distribution (for entirely new and large dis- 
tricts). 

Diagrams accompanying the paper dem- 
onstrate the economical radii of supply by 
direct current at 500 volts for different loads 
transmitted and by the high-tension sub- 
station method, the result being that above 
the under-mentioned distances the high-ten- 
sion method is more economical, viz. : 


Kilowatts. Radius. 
Miles 
260), Aor eana ad nee eouee bees 1.6 
BOO) Ait aaa eee rah ee EA A 1.2 
TOGO? 16 Gad aS Bale Seca ee haa 1.0 


With regard to the effect of storage at 
sub-stations, the author believes that stor- 
age will be more largely resorted to in the 
future; afd figures are given in support of 
this view. He then proceeds to discuss the 
economical limit of pressure for high-tension 
supply by underground cables; and gives 
curves to show that for general purposes, 
in Great Britain, 6600 volts is, approxi- 
mately, the economical pressure. The ef- 
fect of the cost of insulation of extra high- 
tension cables is also discussed. The paper 
next deals with the cost of overhead trans- 
mission of high-tension currents, and rea- 
sons for fixing upon a pressure of 20,000 
volts in England are given. 
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Dielectric Strength of Certain Speci- 
mens of Mica, —Messrs. E. and W. H. 
Wilson contribute to the London Electrician 
the results of tests made by them on cer- 


Maximum volts in 10° required 


f= 
v 
w 
og Description. 
58 
Z. a 
1 Madras, brown spotted .............. 
2 Madras, green spotted, A. ..........-+- 
3 Madras, green spotted, B ............ 
4 Madras, green spotted, C ............ 
$ Madras, green stained ............... 
Madras, green much stained .......... 
4 dras, green clear, B ............-.. 
Madras, green clear, C ...ossesesese 
9 Madras, green clear, D .............. 
10 Bengal, spotted ........-...--eeeeeees 
11 Bengal, ruby, much stained .......... 
12 Bengal, white ......ssassesosessosere 
13 Bengal, yellow ..........-cceeececnees 
14 Bengal, ruby, clear ............0eeee. 
I Canada, amber ...........---cceceeces 
I South America, spotted ............... 
17 South America, ruby, clear .......... 


tain specimens of mica, the object of the 
tests being to determine the dielectric 
strength. The method of test was to place 
each sheet between two circular bronze elec- 
trodes, each I in. in diameter and I-16 in. 
thick, and to raise the difference of potential 
between them by aid of a transformer until 
the specimen broke down. The frequency 
was 55, and the difference of potential was 
raised by increasing the exciting‘current of 
the alternator. Each test was performed as 


quickly as possible, but in the case of thé 


micas having the higher dielectric strength 
there was slight local heating due to the 
electric discharge at the edge of the discs 
consequent upon the increased density of 
the electric force produced there by the 
presence of the mica. In some cases nine 
specimens of one kind were broken down. 


Causes of Explosions in Cast-Iron 
Steam Valves. —Considerable attention 
has been given to the subject of cast-iron 
steam valves, during the past ten years, 
says M. Sylvain Périssé, in Le Génie 
Cail. The theory has been that, on 
opening a valve which has been shut for 
some hours, the condensed water is pro- 
jected forward by the live steam, and thus 
produces intense pressure by reason of its 
momentum, and that the actual rupture is 
facilitated by the shocks caused by the vio- 
lent condensation of the live steam when 
encountering the water. The results of 
some experiments by Mr. Gurlt, on behalf 
of the German Government, are given, and 
these show that when steam at a pressure 
of 71.1 pounds per square inch encounters 
cold water, the pressure produced may be 
as much as 925 pounds per square inch; 
mention is also made of the violent detona- 
tions noticed by Mr. Raymond under some- 
what similar circumstances. Three acci- 
dents are detailed, one at Villefranche in 
August, 1897, one at Tourcoing in January, 
1898, and one at Vervicq in June, 1898. In 
all these cases there appears to have been 
negligence in blowing off the condensation 
water, and the cause of the accidents is not 
far to seek. The author then cites two ac- 
cidents, one in a flour mill at Pornic, and 
the other in a brewery in Paris, where the 
cause of the disasters is not so clear, owing 
to the fact that great care was plainly taken 
to get rid of condensed water. A detailed 
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account is given of a fatal accident in May, 
1901, at an electric station in Paris—an ac- 
cident which the author was deputed to in- 
vestigate. In this case the valve was placed 
12.6 in. from the 
top of a vertical 
pipe, the diameter 
of which was 6.3 
in.; this pipe was 


to puncture. 
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1.3 LI 0.9 y end to a horizontal 
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eet Le- 29 ee sufficient space 

2.1 1.4 0.9 0.72 

1.5 a 0.8 0.5 above the valve to 
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of water. When the 
accident happened the valve had been closed 
for eight hours, and, although all precau- 
tions were taken and the valve itself opened 
very gradually, a rupture ensued. By way 
of accounting for the accident, it is pointed 
out that when steam under pressure is al- 


lowed to expand adiabatically there must be . 


a liberation of energy, and a table is given 
to show that, with an initial pressure of 
14.2 pounds per square inch, 7067 foot- 
pounds of energy can theoretically be pro- 
duced by every pound of hot water, while, 
with an initial pressure of 170.6 pounds per 
square inch, no less than 54,392 foot-pounds 
of energy is possible. The author is of the 
opinion that a small by-pass should be fitted 
to all valves on a vertical or an inclined 
steam pipe. 


Some Recent 
| Electrical Patents — 


Tank Float Switch. —Fig. 1 illustrates 
a simple mechanism for use chiefly in con- 
nection with the main switch of a pump 
motor supplying fluid to a tank or other ves- 
sel in which it is desired to keep the level 
of the fluid between certain high and low 
limits. The switch is controlled by a float, 
N, which swings a pivoted arm, G, to and 
fro, as the fluid level in the tank (not 
shown) varies. The arm, G, carries a slider, 
J, which is pressed outwardly by the spring 
coiled around it, and carries a roller, L, 
which travels along the face of an arc- 
shaped cam, B. The switch blade, F, is at- 
tached to an extension arm of the cam. The 
sketch shows the switch open; as the fluid 
level in the tank falls, the float, N, is low- 
ered, but the switch is not affected until the 
roller, L, passes the center of the cam-face; 
as soon as this occurs, the spring, which is 
gradually compressed by the downward 
travel of the roller along the cam-face, 
forces the slider, J, outward and shifts the 
switch arm, putting the blade, F, into the 
jaws. This starts the motor, and the tank 
is gradually filled again; when the float is 
lifted far enough to carry the roller, L, 
above the center of the cam-face, the spring 
opens the switch. It is evident that both 
the opening and closing of the switch are 
accomplished with a suddenness that pre- 
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vents either “tipping” or dragging an arc at 
the jaws. Patent No. 776,521. 


Danger Signal for Elevator Gates:— 
Fig. 2 is a diagram showing in principle the 
application of a danger signal for elevator 
gates of the drop type, which has been in- 


‘FIG. I.—TANK FLOAT SWITCH. 


vented by Mr. Charles T. Eaton, East Som- 
erville, Mass. At each landing there are 
switches, H, H, and C, connected in series 
in a bell circuit; the groups at the different 


FIG. 2.—SIGNAL FOR ELEVATOR GATES. 


landings are connected in parallel to the 
bell main, B. The rising and falling gates, 
G, are provided each with a lug, L, to en- 
gage with a stop, K, on the car, D, when the 
car is at a floor and the gate is raised, as 
shown at the second floor in the diagram. 
The gate.is heavier than its counterweight, 
M, so that when the car leaves the landing 
and the stop, K, releases the gate, the latter 
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drops to its closed position. In that posi- 
tion, it opens the switch, C, on its floor, and 
prevents the switch, H, on that floor from 
ringing the alarm bell. Should the gate 
stick, however, after the car leaves the floor, 
the switch, C, will remain closed, as shown 
at the second floor; the switches, H, H, 
which are held open by the skate, F, while 
the car is at or near the landing, are re- 
leased when the car clears the landing, and 
their closure rings the alarm bell, the cir- 
cuit being intact through the gate switch, C. 
It is difficult to see of what utility the sys- 
tem could be in preventing persons from 
walking through the open gate unless the 
bell were of such size as to be heard all over 
the building. The usefulness of the skate, 
F, is also obscure. Patent No. 777,612. 


Wiring Cleat.—The cleat or 
clamp from an insulator knob 
for electric wires is familiar to 
those interested in such matters. 
Fig. 5 illustrates a new form of 
this type of knob which has been 
patented by Mr. E. C. Hunt, of 
Belle Plaine, Iowa. The insul- 
ator comprises a knob and a cap, 
both grooved on their abutting 
faces to receive the wire and 
also provided with a groove in 
the knob and a corresponding 
ridge on the cap to serve as a 
sort of pivot and ficilitate the 
clamping of the wire when a 
screw is set through the hole in 
the center into the material upon 
which the knob is mounted. The 
principal feature, however, is the 
shape of the central hole through 
the knob portion; the hole is 
round at the clamping face, but 
widens progessively into an ob- 
long section at the back end, as 
shown at 7 in Fig. 3; the object of this 
is to allow the screw to be set at an angle, 
as shown here, whenever that may be ne- 


FIG. 3. FIG. 4. 

cessitated by local conditions. The foce of 
the knob from the fulcrum ridge, C, to the 
extreme edge is.slanted, as indicated at H, 


FIG. 5.—WIRING CLEAT. 


Fig. 4, in order to give room for the tilting 
of the cap when a larger wire is clamped 
in the wire groove. This is shown in Fig. 
4, which also shows the retaining screw set 
in straight, as it would be under ordinary 
conditions. Patent No. 776,514. 
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CENTRAL STATION ENG NEERS. 


Charles L. Edgar. 


Charles L. Edgar was born December 
23, 1860, at Griggstown, N. J., a small vil- 
lage on the line of the Delaware and Rari- 
tan Canal. His early education was such as 
the district school at that time afforded, and 
after reaching adult years he prepared for 
Rutgers College, which he afterwards en- 
tered and from which he graduated with 
honors in 1882. After graduation he took 


up post-graduate work in electrical engi- 
neering at Rutgers under Professor Francis 
Cuyler van Dyck, and in January, 1883, ap- 


CHARLES L. EDGAR. 


plied to the Edison Laboratories at Menlo 
Park, N. J., for employment. He was sent 
to the Edison Machine Works on Goerick 
Street, New York City, where he remained 
nine months. From here he was trans- 
ferred to the works of the Bergman Com- 
pany, manufacturer of central station ap- 
paratus, where he remained only a month, 
entering the service of the Edison Com- 
pany, where he was employed until 1887 in 
general engineering work and installing 
small central stations throughout New 
York and Pennsylvania. In August, 1887, 
he was sent by the parent company to Bos- 
ton as superintendent of the Edison Elec- 
tric Illuminating Company of that city. Two 
years later found him general manager and 
early in the go’s vice-president. He retained 
the vice-presidency and general manager- 
ship of the company until 1900, when on the 
death of Jacob Rogers, he became presi- 
dent of the company, which office he still 
holds. Mr. Edgar was president of the 
Association of Edison Illuminating Com- 
panies for 1893, 1894 and 1895, and was 
thrice vice-president of the National Elec- 
tric Light Association, succeeding to the 
presidency of the latter organization in 
1904. For the past three years he has been 
president of the Massachusetts Electric 
Light Association, and he is at the present 
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time chairman of the Boston branch of the 
American Institute of Electrical Engineers. 
His ability as a central station manager is 
evidenced by the wonderful growth of the 
Edison Company, of Boston, under his 
management, and it is due to his progressive 
methods that the company stands to-day as 
the exponent of all that is modern in cen- 
tral station practice. The introduction of 
the vertical engine and the storage battery 
into the equipment of central stations are 
features with which his name has been ac- 
tively associated. With a view to thor- 
oughly investigating the subject of vertical 
engines and storage batteries, Mr. Edgar 
made two trips to Europe, and as the re- 
sult of his investigations the vertical en- 
gine was adopted by the Edison Company, 
and storage batteries were first 
used as a central station adjunct 
in Boston. In 1898 Mr. Edgar 
visited England for the purpose 
of studying the Wright demand 
system of charging, and on his . 
return the system was adopted 
by the Boston company, and is 
still in use there. Mr. Edgar 
has made several other trips 
abroad for the purpose of inves- 
tigating foreign methods, and 
has given his company the ben- 
efit of such features as could be 
advantageously applied, especi- 
ally in the line of central station 
construction. Mr. Edgar is a 
man of pleasing personality, and 
one whose influence is felt by all 
with whom he comes in contact, 
both socially and commercially, 
and despite his remarkable suc- 
cess he retains the most demo- 
cratic characteristics. One of 
his most remarkable qualifica- 
tions is his ability to observe and 
control the most minute details connected 
with the vast business of which he is the 
head. 


NOTES. 


An Electrolytic Telephone.—In connection 
with the Jubilee Exhibition held by the 
German Electrical Society in Berlin, Mr. E. 
Ruhmer exhibited a rather curious appara- 
tus in the shape of an electrolytic telephone 
receiver. This apparatus consists mainly of 
an electrolytic cell containing electrodes of 
unequal size. On being traversed by mi- 
crophone currents, this cell reproduces any 
words spoken into the microphone to which 
it is connected. 


A New Suggestion for Peat Utilization.— 
Attempts have been made for a long time 
to utilize the enormous stores of peat pos- 
sessed by many European countries. Now 
a Galician engineer is said to have suc- 
ceeded in working peat into fuel by the ad- 
dition of naphtha; tests of the product are 
said to have shown it to be a perfect equiv- 
alent of brown coal. Further tests made 
at the laboratory of Lemberg University 
have brought out the fact that common raw 
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oil or preferably the waste from oil re- 
fining may be used in the place of naphtha, 
thus further reducing the cost of manu- 
facture to a considerable extent. Accord- 
ing to calculations made at the peat utili- 
zation department of the State Agricultural 
Experimental Office of Vienna, the heating 
value of peat worked with oil waste is even 
higher than in the case of an addition of 
naphtha. The inventor submitted his prod- 
ucts to a commission of experts at Berlin, 
by whom they were judged favorably. Ap- 
plications have been made for patents cov- 
ering the process. 


The Interstate Independent Telephone Con- 
vention—The fourth annual convention of 
the Interstate Telephone Association was 
held at the Auditorium Hotel in Chicago 
on December 13, 14 and 15. Interesting 
papers were presented by Theodore Thor- 
ward, of South Bend, Ind.; E. D. Graham, 
of Mexico City, Mo.; Mr. J. H. James, of 
Mankato, Minn., and Rome C. Stephenson, 
of Rochester, Ind. The election of officers 
resulted as follows: 

President, Theodore Gary, of Macon, 
Mo.; vice-president, William R. Fee, Mil- 
ford, O.; secretary, L. L. C. Brooks, St. 
Paul, Minn.; treasurer, A. B. Conklin, Au- 
rora, Ill. The executive board recommend- 
ed consisted of Hon. C. E. Hull, Salem, 
Ill.; S. S. Lichty, Clinton, Iowa; J. G. 
Splain, Pittsburg, Pa.; Richard Valentine, 
Janesville, Wis.; W. Mathews, Maysville, 
Ky.; IX. D. Graham, Mexico, Mo.; Charles 
W. Wells, Marion, Kan.; H. A. Barnhart, 
Rochester, Ind.; W. Gray Jones, Colum- 
bus, O. 


Electric Power Transmission in a Motor 
Launch. The use of oil engines jointly 
with electric motors for the driving of au- 
tomobiles is now well known, numerous 
systems of such mixed operation having 
been developed in recent years. Now an 
interesting attempt to use a similar com- 
bination for the propulsion of motor boats 
is being made by the Companie de lIn- 
dustrie Electrique et Mécanique, of Ge- 
neva, Switzerland. The General Naviga- 
tion Company of the Lake of Geneva is 
having built a boat intended for freight 
service on the lake, the power necessary 
for the propulsion of the boat, as well as 
for working the capstans, being supplied 
by a Diesel engine built by the Sulzer firm. 
The engine runs only in one direction, and 
at a fixed speed, and special means are pro- 
vided to secure the starting, acceleration or 
retardation of speed, and reversing of the 
propeller. These consist of an electric 
generator and an exciter dynamo mounted 
on the shaft of the Diesel engine, an elec- 
tric motor mounted on the propeller shaft, 
and an electromagnetic clutch between the 
ends of the engine shaft and the propeller 
shaft, the two being in axial. alignment, of 
course. In starting, the engine shaft is un- 
clutched from the propeller shaft and the 
engine brought up to normal speed in the 
usual way. Then the generator and motor 
are excited and the latter brought up to 
speed by means of a controller, if full pro- 
peller speed is desired; the two shafts are 
then clutched and the generator and motor 
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are “killed” in order to avoid their internal 
losses; the exciter continues active, as it 
energizes the clutch. For reverse running, 
at all speeds, the shafts are unclutched and 
the propeller driven by the motor. This is 
also done for forward running at speeds 
below the maximum.’ . 


The National Electric Light Conventien— 
The electrical fraternity throughout the en- 
tire Middle West has united to entertain 
delegates to the convention to be held by 
the National Electric Light Association in 
June. The convention will be held in Den- 
ver, but all of Colorado’s neighboring 
states are interested in making it a suc- 
cess, and in giving the delegates the best 
entertainment ever provided for any con- 
vention. Two preliminary committee meet- 
ings have been held. At the first the cen- 
tral station men decided, with President 
Ernest H. Davis, that the business sessions 
should be held in Denver. Colorado 
Springs was such a close, competitor for 
the meeting that it was decided to take the 
whole convention to that city for two or 
three days of entertainment, and those 
present from other cities said that they in- 
tended to entertain parties of delegates, so 
that arrangements can be made by delegates 
to visit any particular section, with the as- 
surance that they will be cared for prop- 
erly. After the first preliminary meeting 
Mr. Davis appointed Mr. Henry L. Doher- 
ty, president of the Denver Gas & Elec- 
tric Company, as the representative of the 
National Association in the West, to take 
charge of the arrangements for the con- 
vention, and Mr. Doherty has secured the 
co-operation of the central station men, the 
business men and the railroad men in this 
work. The hotel men say that every effort 
will be made to care for the delegates prop- 
erly, and that rates will not be increased in 
any way. The railroad men say that low 
rates can be assured for the meeting; one 
fare for the round-trip from Chicago, St. 
Louis and points in that vicinity, and for 
that portion of the trip east of these points, 
a round-trip fare of one and one-third 
times the single fare. It may be possible 
to obtain even lower rates, though the 
schedule assured means a good time limit. 


Evening Courses in Electrical Engineering. 
—The Polytechnic Institute of Brooklyn 
(N. Y.) has inaugurated a series of even- 
ing lectures in electrical engineering, the 
first lecture having been delivered on De- 
cember 15. The course covers four lec- 
tures on Commercial Engineering, by Mr. 
Charles F. Scott, consulting engineer of the 
Westinghouse Electric & Manufacturing 
Company; eight lectures on Central Sta- 
tion Practice, by Mr. W. S. Barstow, the 
well-known consulting engineer; eight on 
Electrical Power Transmission, by Dr. F. 
A. C. Perrine; eight on Electric Traction, 
by Dr. Louis Duncan, and eight on Tele- 
phony, Telegraphy and Patent Practice, by 
Mr. Thomas D. Lockwood, of the Ameri- 
can Bell Telephone Company. 

Mr. Barstow delivered his first two lec- 
tures on December 15 and 21, and Mr. 
Scott delivered his first one on December 
21; the remaining lectures by these two 
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gentlemen are to be as follows: Mr. Bar- 
stow, January 5, 17 and 31, February 14 
and 28, and March 14; Mr. Scott, January 
25, February 16 and March 16. The sub- 
ject of Mr. Barstow’s first lecture was 
“Local Conditions Governing the Selection 
of the System.” The speaker took up in 
detail the preliminary determinations which 
a consulting engineer should make before 
recommending and laying out a central 
station for lighting and power work, such 
as determining the character of the com- 
munity, its ‘past and probable future 
growth, franchise conditions, the location 
of the station with reference to fuel and 
water supply, cost of labor, etc. The lec- 
ture was extremely interesting, since it was 
really devoted to a practical consideration 
of some of the problems which the consult- 
ing engineer must meet in every-day work. 
Pamphlets containing the full lists and all 
information concerning the lectures may be 
had on application to Dr. F. W. Atkinson, 
president of the Institute. 


Some Difficulties in Getting On is the title 
of an extremely interesting address deliv- 
ered recently to the students of the In- 
stitution of Electrical Engineers, of Great 
Britain, by Mr. James Swinburne, past 
president of the Institution. Mr. Swin- 
burne pointed out two vital facts relating 
to technical education—one, that teachers 
of science seem to think that the practical 
application of their science is degrading and 
business ability is to be despised; the other, 
that the natural tendency of educational in- 
Stitutions is toward the unpractical, for the 
reason that graduates of such institutions 
who have good practical judgment in the 
application of their learning go out into the 
world and apply it, while the teachers of 
the succeeding generation are men devoid 
of the characteristics which make success- 
ful business men, engineers, etc. As to the 
pursuit of knowledge, says Mr. Swinburne, 
“No knowledge is worth obtaining for its 
own or any other sake unless it is or prob- 
ably will be useful to man.” Concerning 
engineering work, Mr. Swinburne com- 
mends an “American definition of an engi- 
neer,” which he says is “a man who can do 
for one dollar what any fool can do for 
two.” This, he says, “is not poetical, and 
it is useless for oratorical purposes, but it 
is right.” Scientific training and knowl- 
edge are priceless, he says, but “every de- 
sign, every engineering manufacture, every 
piece of engineering is only a question of 
price. It is unpleasant, perhaps, but it is a 
hard fact, and we have got to face it. If 
one of us earns £100 a year and does £150 
worth of work, he is efficient, but if he only 
does £90 worth he is inefficient, and will 
come to grief.” As to hard work: “A 
hard struggle is a very good thing for a 
young man who has anything in him. It 
gets him into the way of overcoming dif- 
ficulties, so that when he gets above the 
small obstacles he goes on overcoming large 
ones from mere force of habit.” 

We regret very much that space limita- 
tions prevent the publication of the entire 
address; it is well worth study by bud- 
ding engineers. 
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The New Year. 

It gives us much pleasure to greet our 
readers and other friends on this the ninth 
New Year’s Day since Electrical Indus- 
tries became the AMERICAN ELECTRICIAN. 
We print elsewhere in this number letters, 
distributed 


throughout the country, concerning the bus- 


from business establishments 


iness conditions during and ‘at the close of 
1904. The opinions expressed have not been 
modified in the slightest degree by the edi- 
torial blue-pencil, nor have any communi- 
cations been omitted. In view of these facts, 
the letters published may be considered to 


reflect the general sentiment throughout the . 


electrical and allied trades, and judging by 
the great preponderance of optimistic ọpin- 
ions among the writers, 1905 should be a 
great improvement over the year just 
closed, if it does not inaugurate an era of 
prosperity similar to that enjoyed a few 
years ago. However this may be, we sin- 
cerely wish for the electrical fraternity a 
bountiful measure of success and a continu- 
ance of the progress which has carried 
American electrical industries to the front 


of the international ranks. 


——__----—_¢ 0 ¢—__—__-- 


Difficulties in “Getting On” 

On a preceding page we print a few ex- 
cerpts from an address recently delivered by 
Mr. James Swinburne to a body of English 
students. This address contained much val- 
uable advice, and we regret the impracti- 
cability of reprinting it in full. Among the 
hints delivered by the author, we note a 
strong recommendation to specialize, but 
This may be difficult, 
and it is frequently the case, says Mr. Swin- 
burne, that a man is buffeted about and 
prevented from taking up immediately the 


not too narrowly. 


special work for which he is best equipped, 
or which he prefers. As we have pointed 
out in these columns before, it is better to 
know one thing perfectly, without much 
other knowledge, than to have a superficial 
smattering of several or many things with- 
out a “working” knowledge of any. What 
one’s specialty is to be is too often deter- 
mined by chance, but it is not wholly im- 
possible to work into the right direction by 
dint of hard struggling and perseverance ; 
success worth having is never attained with- 
out plenty of hard work and discourage- 
ment. On this point Mr. Swinburne said: 
“Nearly all great men rise from almost 
nothing with infinite trouble in their youth. 
There is nothing worse for a young man than 
to have about $1000 a year of his own; if 
any of you has this sort of private income 


he had better go into partnership in instal- 
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lation work for a year or two, and then be- 
gin his business seriously.” This advice is 
excellent in the main, although we do not 
quite follow the intimation that installation | 
work is not serious business—it certainly is 
in this country. 


Mr. Swinburne gave educational institu- 


tions a hard knock, and while conceding the 


value of the learning obtained from those 
institutions, dwelt with undue force on the 
unpractical nature of their faculties. It is, 
of course, true that college professors are 
not practical engineers, as a rule, their 
ranks being ordinarily filled by men who 
have either no taste or no ability for actual 
engineering work. But there are notable 
exceptions to the rule, and we scarcely 
think Mr. Swinburne’s argument that each 
generation of pedagogues is more unprac- 
tical than the preceding one is tenable, un- 
less the conditions in this respect are vast- 
ly worse in Great Britain than here. If a 
college professor can be an engineer, or a 
physician, or a lawyer, as the case may be, 
so much the better for his students; but 
even without any of the qualities that 
would make for success in the application 
of his learning, if he has the ability to im- 
part his knowledge to his classes, the bene- 
fit to those classes is priceless. 


— M __ ————- 
The High Voltage Incandescent Lamp. 


The development of the 220-volt incandes- 
cent lamp has not effected the changes in 
central station practice in this country that 
were generally expected when its advent 
was first announced. Most stations of me; 
dium and small size continue to use IIO- 
volt to 120-volt lamps, employing three- 
wire distribution when distance makes two- 
wire circuits impractical, and all of the large 
stations of which we have knowledge, ex- 
cepting the one in San Francisco, use the 
three-wire system for all direct-current in- 
candescent lighting. The prime reason for 
the continuance of the 110-220-volt, three- 
wire distribution by the big stations is ob- 
vious; their underground mains are all laid 
that way and the cost of changing over 
would be prohibitive, even if the high-volt- 
age lamp justified it otherwise. In smaller 
stations, however, the reason for not chang- 
ing over is not so immediately apparent. 
The high-efficiency 220-volt 16-c.p. lamp 
takes only 60 watts, as compared with 50 
watts for the same class of r10-volt lamp, 
and it would seem that the saving in cop- 
per and balancing apparatus would compen- 
sate for the difference in the economies of 


the two lamps. In actual practice, how- 
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ever, we doubt that this would be true in 
any considerable percentage of cases. 


A rough idea may be obtained by consid- 
ering the chief differences between a plant 
having a 500-kw. lighting load peak, using 
110-volt lamps on a three-wire distribution 
system, and a plant of the same lamp load 
using 220-volt two-wire distribution. As- 
suming in both cases that the peak covers 
two hours, that the average load during the 
remainder of the 24 hours is 16 per cent. of 
the peak load, and that 85 per cent. of the 
lighting load is in incandescent lamps— 
which assumptions are as favorable to the 
high-voltage lamp as one could reasonably 
expect—we get the following approximate 
data. The incandescent part of the peak 
load will be 425 kilowatts or 8500 lamps; 
the average during 22 hours of each day 
will be 85 kilowatts, or 1700 lamps; the gen- 
erating plant must have a maximum capacity 
of soo kilowatts and balancing apparatus of 
about 50 kilowatts capacity will be required. 
If the distribution mains contain $17,000 
worth of copper devoted to the lamps alone, 
about $4000 of this will be in the neutral 
conductors. The generating plant, steam 
and electrical, at $110 per kilowatt will cost 
$55,000, and the balancing apparatus, in- 
volving no steam apparatus, will cost about 
$1000 installed. At a cost of 2 cents per 
kilowatt-hour for energy at the switchboard 
during the peak and 4 cents during the re- 
mainder of the 24 hours, the current oper- 
ating cost will be $85 per day of 24 hours. 
The interest and depreciation on the bal- 
ancing apparatus and neutral conductors 
will be at least $400 per annum—say, $1.10 
per day; that on the remainder of the sta- 
tion apparatus will be about $6000 per an- 
num—say, $16.40 per day. The items men- 
tioned will foot up $102.50 per day. 


On the foregoing basis, the two-wire 220- 
volt plant will have a peak load of 585 kilo- 
watts, and an average load for 22 hours of 
97.5 kilowatts, owing to the difference in 
lamp efficiency, and the operating cost will 
be $109.20 per day. The interest and de- 
preciation on the generating plant will be 
about $6500 per annum, or $1.75 per day, 
making the total charges under considera- 
tion $110.95 per day as compared with 
$102.50 in the other case. These, of 
course, are not all of the factors to be con- 
sidered; they are the principal ones, how- 
ever, and this rough comparison indicates 


that conditions would have to be extremely. 


favorable to the high-voltage lamp in order 
to justify its use to the exclusion of the 
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lower-voltage lamp. If the cost of the cop- 
per in the neutral conductors were very much 
higher per lamp of load, if the cost of the 
balancing apparatus were greatly above that 
assumed above, relatively, and if the oper- 
ating cost were lower, then there might be 
a better prospect for the 220-volt lamp. © 


There is no doubt that many three-wire 
plants find the 220-volt lamp very con- 
venient for use in outlying and scattered 
districts where the load is not large and the 
cost of the neutral conductors would be dis- 
proportionate. This class of load does not 
constitute a sufficiently large percentage of 
the total station load to affect the cost of 
current supply appreciably. We are more 
and more firmly convinced, however, that 
the solution of the problem of low-potential 
distribution lies, not in the abolition of the 
three-wire system nor in‘ jumping from 
IIO or II5 volts at the lamps to twice that 
e.m.f., but in raising the wire-to-wire volt- 
age to the point where the over-all voltage 
of a three-wire system will be the limit al- 
lowed by the Underwriters, namely, 300 
volts; 150-volt lamps are more practical 
than 220-volt lamps, and the former volt- 
age is much more manageable in small de- 
vices, such as lamp sockets, receptacles, etc. 


—_-—_—_—_-4-¢-¢—____-_- 


Electricity in the Drafting Room. 

Even in industriai establishments and en- 
gineering offices where special efforts are 
made to increase the efficiency of the draft- 
ing force, it is doubtful that the full con- 
venience of applied electricity is always real- 
ized. It is not uncommon to find in such 
places lighting arrangements which are not 
favorable to the most ordinary work, and 
which make it impossible to turn out, 
with any degree of comfort and speed, 


work of especial accuracy. Again, the chief 
draftsman’s desk is not always provided 


with a telephone in establishments having 
an intercommunicating or private branch 
exchange switchboard system, and valuable 
time is wasted in going to and from the 
Many other apparently unim- 
portant but really serious short-comings can 
be picked out in most drafting departments 
if one but takes the time and trouble to 
analyze the conditions carefully. 


telephone. 


While very good general illumination has 
been secured by means of inverted arc lamps 
and white ceilings and walls, it is doubtful 
if anything is more satisfactory than indi- 
vidual incandescent or Nernst lamps intel- 
ligently disposed. Ceiling or wall clusters 
are of no use whatever beyond general il- 
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lumination, enabling one to walk through 
the room without collision with a table or 
chair and to locate drawing cases, etc. For 
the actual inspection of drawings or prints 
in their files, a hand lamp on a flexible cord 
is much superior to any kind of fixture, and 
will usually make it possible to look over 
drawings without removing them from the 
cases. Another great convenience is a 
“bung-hole” lamp mounted beneath a glass 
drawing board to facilitate tracing a faint 
or weather-beaten original or other drawing. 


Electric blue-printing apparatus is de- 
servedly coming into wide use in drafting 


rooms where the output is large. The ad- 
vantages of this class of apparatus are con- 
spicuous. They render one independent of 
fickle weather conditions, and eliminate the 
pent-house, which usually exposes valuable 
tracings to the dangers of tearing and soil- 
ing on windy days and serious damage when 
rain comes up suddenly. Several hundred 
blue-prints per day can be run off on a ma- 
chine of the type mentioned, and all with a 
degree of certainty and cleanliness which 
the ordinary sunlight method cannot ap- 
proach. For drying and smoothing blue- 
prints, an electric flatiron is excellent, but 
it should not be applied directly to the print, 
of course. 


Still another convenience, in establish- 
ments where photographing is done in the 
drafting department, is an electrically-light- 
ed dark room, the lamp being an ordinary 
one mounted outside a ruby or orange-col- 
ored window in the wall of the dark room; 
whenever the natural light available through 
the window from the drafting room is suf- 
ficient, the special dark room lamp, of 
course, need not be lighted. For drying 
newly-developed plates, a small fan-motor is 
extremely useful, and will usually save from 
85 per cent. to 90 per cent. of the time re- 
quired for drying in still air. 


Last, but far from least, efficient ventila- 
tion of a drafting room is best secured by 
means of motor-driven fans—not the ordi- 
nary fan-motor of the “buzz” propeller type, 
but fans built especially for ventilating pur- 
poses and intelligently installed. Drafting 
is arduous work, and good ventilation is as 
important to the efficiency of the men en- 
gaged in it as any other factor, excepting 
good illumination. Other improvements by 
means of electrical facilities will readily 
suggest themselves to any chief draftsman 
who chooses to consider the question seri- 
ously and in detail. 
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DESIGN AND CONSTRUCTION OF SMALL 
DYNAMOS .AND MOTORS. 


BY CECIL P. POOLE. 


After completing the “laying-out” of the 
armature and its winding, the commutator 
and brushes, the amateur builder may pass 
on to the field magnet and winding. Tables 
VIII and IX gave the dimensions which 


K 


N 
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FIG. 7- 


affect the electrical and magnetic features 
of the machine. The complete field magnet 
should be worked out before taking up the 
winding. Fig. 7 represents the familiar 
“circular-yoke” type of frame which is so 
much used now. On account of its conven- 
tional character, the builder may prefer to 


Am, Elec. 
FIG. 7-A. 


use it, but the writer prefers the less grace- 
ful shape shown by Fig. 8 for machines 
smaller than 8 inches polar bore. Figs. 7-a 
and 8-a show the bipolar frames correspond- 
ing respectively to the four-pole frames of 
Figs. 7 and 8. It is not intended that the 
shapes of magnet core shown shall be con- 
sidered as belonging to these forms of 


Am, Flee, 


FIG. 9. 


frame; they are only conventional, being 
shown merely to indicate the number of 
poles. If the circular yoke is used, then 
“pads” must be cast on the inside of the 
yoke to give flat surfaces for the seating 
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of the magnet cores in those machines hav- 
ing cast-iron yokes and steel magnet cores, 
or to back up the coils of machines having 
the yoke and cores cast in one piece of 
iron or steel. These are shown in Figs. 7 
and 7-a. 

The width of the yoke parallel to the 
shaft should, if practicable, be sufficient to 
cover the magnet coils completely; if cast- 
iron is used, this can be done in all cases, 
but if the yoke of a multipolar machine is 
of cast steel, it will usually be too thin in 


Am.Elec, 


Fic. 8. 


the direction at right angles to the shaft if 
it is made wide enough to cover the magnet 
coils. For cast-steel yokes, therefore, it is 
advisable to follow the rule of making the 
yoke thickness not less than % the axial 
width for circular yokes or 1% the axial 
width for other shapes. This will be ac- 
complished by observing Rule XV. The 
yoke cross-section must be slightly thinner 
at the edges than in the center in order to 
facilitate casting it, and the machine will 
have a much better appearance if the dif- 


ef Elec, 


FIG. 8-4. 


ference is something like 114 or 2% to 
t; that is, if the yoke is 11⁄4 or 214 times 
as thick in the center as it is at the edges, 
as indicated by Figs. 9 and Io. 

Fig. 9 represents the preferable shape of 
yoke cross-section to be used on a machine 
of the “box” type and also in circular ma- 
chines having the journal boxes mounted 


Am. Flee. 


F1G. 10. 


in vertical pedestals seated on projecting 
feet at the bottom of the frame, or on a 
base, as in Fig. 11. For machines having 
circular journal brackets, as in Fig. 12, the 
edges of the voke must be thick enough 
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to give a good bearing to the journal bracket 
ring and to take the bolts holding the ring 
in place; in such cases, the edges of the 
yoke ring must be machined flat, of course, 
and it will be found advantageous to tool 
out a slight recess, for centering the bracket 
ring, aS indicated in Fig. 10. This will 
affect the relation between the yoke thick- 
ness at the edges and that at the center 
somewhat, but it will always be found 
practicable to “swell” the cross-section from 
the edges toward’ the center to some ex- 
tent. The thickness mentioned in Rule XV 
is the average thickness, or one-half the sum 
of the edge and center thicknesses. 

As the depth of the armature coil slots, 


FIG, II. 


and therefore the length of the core teeth, 
cannot be fixed for each diameter of arma- 
ture, it is impracticable to prescribe the 
field windings for the different diameters. 
The only way by which the builder can 
avoid the labor of calculating the field wind- 
ing, which would be a tedious process neces- 


' TABLE X.—Size of Wire for Test Field Winding. 


Repth of coil, inner to outer layers in- 


& 
we clusive; inches. 
o 
SE] 1 14 th 11% a 24 a4 
1 22 21 20 19 19 18 17 
1% 21 20 19 18 17 17 16 
ry 20 19 18 17 17 16 16 
1% 19 18 17 17 16 15 15 
2 1 17 17 16 15 15 14 
2% 1 17 16 15 15 14 14 
2% 17 16 16 15 14 14 13 
2% 17 16 15 15 14 13 13 
17 16 15 14 13 13 12 
3% 16 15 14 14 13 13 12 
3% 16 1s 14 14 13 12 12 
| The above numbers are wire sizes, B. & S. 
| gauge. 


sitating a knowledge of the most difficult 
part of dynamo designing, is to wind test 
coils for his machine and vary the field 
excitation until the desired e.m.f. of a 
dynamo, or speed of a motor, is obtained; 
then determine the permanent winding from 
the data derived from this test. Table X 
gives the proper size of wire to be used in 


the test coils for different thicknesses and 
lengths of coil; the test coils should be 
wound to fill exactly the space that will be 
occupied by the permanent coils. Rule 
XVI gives appropriate proportions for field 
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magnet-coils. The determination of the 
size of wire for the permanent winding is 
as follows: 

Connect the test winding to a 110-volt or 
125-volt circuit in series with a small water 
rheostat, through a double-pole knife 
switch, with the rheostat adjusted to its 


mature gives its full rated voltage with full 
load on it and running at rated speed. 
Switch the voltmeter over to the test wind- 


of the commutator brushes of the machine; 
connect the other voltmeter terminal to a 
double-throw switch so that it can be con- 
nected to either the 
other terminal of the 
test winding or the 


$$0-volt | Supply circuit 
other 


commutator 


2 
A. 
Water Rheostat 
FIG. 14. 
TABLE XI.—Relation between size of wire in test field magnet coils and the ` 
size to used in the permanent magnet coils. 
For 110 and 220-volt machines. 
TORN POR A ices a Wire size ae 
Size of wire in test winding, B. & S. gauge. ee be oe. Voltmeter 
12 13 14 Is 16 17 18 19 20 21 22 110 220 
86.9 110. Taaa as E 13 16 
68.7 86.9 110. wg ‘ 14 17 , 
54.5 68.9 87.25 110. ~ 15 18 Am.Elec, 
43.5 55.2 69.85 88. 110 a, aa sek: aes eaa 16 19 ` 
‘ FIG. 13. 
33-9 43: ass. T asos ae Mie, wht: “geese, tae. “ead 17 20 
26. 34. S 4.1 : 9 110. as we 1 21 ; i 
a are Bak caso AEA BOK Ale. ve i9 a ing and take the voltage at its terminals. 
17.2 21.7 27.5 34.65 43-3 55-6 70.4 86.9 110. 20 23 Find in Table XI the column at the head 
13.6 17.2 21.8 27.5 34.35 os, 55.85 68.95 87.25 119 nat ai 24 of which is the size of wire that is in the 
10.7 13. 17.2 21.65 27.05 34.75 44. 54.3 75 7 110. 22 2 ae peers : : 
oS 13:7 lise aS Gh Ge SE. S epee Goa: B78 3 : test winding; trace down this column until 
eek .... 10.85 13.7 17.1 21.98 27.95 34.3 43:4 54.7 69.4 24 27 the nearest larger number to the number of 
10.85 13.55 cS 22. ; 27.2 A 43-4 55.05 25 28 
gb’ Wedel: seso esoe 10.7. 13.75 17. 21°45 27.15 34:25 43-45 2 29 
The Paai p this ane 10.95 13.85 17.1 21.65 27.3 34.65 27 30 Rules. 
tion of the table are volts ... 10.9 13.5 17.05 21.5 27.3 2 31 ° oe 
at the terminals of the Rule XV.—To ascertain the mini- 
entire test winding. 10.85 13.7 17.3 21.95 29 32 mum thickness for a steel field mag- 
. a ae Oe eani ... IO. 13. 17.2 o bs od a 
ihe oF 76 3i 7 net yoke, divide the cross-sectional 
eas" Nee 3? 35 area (Table IX) by 6, for a box 


yoke, or by 8, for a circular yoke, 
and take the square root of the re- 


TABLE XI (Continued).—Relation between size of wire in test field magnet 
coils and the size to be used in the permanent magnet coils. 
For 250 and 500-volt machines. 


sult. If this does not give a prac- 
Wire size tical working dimension, take the 
Size of wire in test winding, B. & S. gauge. to be used £ ; e ‘ 
For For nearest larger practical dimension. 
6 8 2 ‘ 
= a ee ee ee ee E Eo y Rule XVI.—The thickness of each 
Soe aa 7 ER held magnet coil of a shunt-wound 
78. 98.75 125. ron 17 20 machine must be equal to not less 
1.9 78.35 99.15 125. 1 21 p 
48.75 61.75 78.15 98.5 123 19 24 than one-half of sts length along the 
core and not more than the whole 
38.9 49.25 62.35 78.6 98.2 123. 20 23 
30.8 38.95 49.3 62.2 77-65 99.7 a 21 24 length. 
24.4 30.9 39.1 49.3 I. 79.1 100.1 123. 22 25 
19.25 24.4 30.85 38.9 48.6 624 79. 97.5 23 26 The length of each field magnet 
15.35 19.6 24.6 31. 38.75 49.75 63. 77.8 98.4 124. ett 24 27 shunt coil of a compound-wound dy- 
12.2 15.3 19.4 24.45 30.5 39.2 49.6 o: 27-8 97-95 124. 25 28 namo must be equal to not less than 
ae 12.3 15. 19.65 24.55 31-5 39.9 49.2 2.35 78. 99.75 2 29 É 
woes 12.2 18.4 19.2 24.7 31.25 38.55 48.8 61.55 78.1 27 30 24 nor more than 34 of the total coil 
h : 
12.2 15.2 19.55 24.75 30.55 38.65 48.75 61.85 28 31 space along the magnet core 
am Deuce’, wpe ewe chau. AS 20. 24.7 31.25 39.4 50. | 2 32 . 
The numbers in this sec- 12.25 15.4 19.4 424.5 30.9 39. | 30 33 The thickness of each field magnet 
ponor the staple are volte ... 12.25 15.4 19.45 24.5 3L. | 31 34 coil of a compound-wound dynamo 
at the terminals of the ; - 
entire test winding. 12.2 16.4 19.45 24.55 32 35 Should be equal to % of the total coil 
. wee e... . 12.2 15.4 19.5 33 36 Space along the core. 
12.2 15.45 34 37 
12.25 35 38 


volts at the test winding 1s found; trace to 


highest resistance; drive the armature by 
belt at its rated speed if a dynamo; if a 
motor, drive it at 1.05 times its rated speed. 
Connect one terminal of a voltmeter to one 
of the terminals af the test winding and one 


brush, as indicated by Fig. 13. Start the test 
with the voltmeter connected to the brushes 
and proceed as follows: 

Shunt-wound Dynamo.—Reduce the re- 
sistance of the water rheostat until the ar- 


the right along this line to the number in 
the column headed by the voltage of the 
machine; this last number will be the size 
of wire to be used in the permanent ficld 
winding. 
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Compound-wound Dynamo.—Proceed as 
before, except that the armature must be 
run without any load. 

Shunt-wound Motor.—Proceed as before, 
except that the armature must be driven 
(by belt as a dynamo) at 1.05 times its 
rated speed and without any load. 

If a _ direct-reading speed-indicator is 
available, the motor test may be made by 
running the armature free, as a motor, from 
a circuit of the proper voltage, adjusting 
the water rheostat until it runs at the 
proper speed and then taking the voltage 
at the terminals of the test winding. This, 
however, is much more difficult to carry 
out accurately than the dynamo test. 


TABLE XII.—Field Magnet Series Windings. 
The current specified in the table is the maximum 
that is allowable in series magnet coils. 


Wire Am. Wire Am. 
size. peres. size. peres. 
No. No 

4 28 10 6 

5 22 II 5 

6 17 12 4 

7 13 13 3 

8 11 14 2% 

9 8% 15 2 


The size of wire to be used in the series 
winding of a compound-wound machine 
may be obtained from Table XII. These 
sizes are empirical and it may be found 
necessary to use a “shunt strip” across the 
terminals of the series winding after the 
machine is finished. This can be easily de- 
termined by running the machine without 
load and with the field rheostat adjusted to 
obtain the proper voltage at the brushes, 
and then putting on full load without 
changing the rheostat and maintaining the 
speed constant. If the voltage at the 
brushes is excessive at full load, the series 
winding must be shunted until the proper 
voltage is obtained. If it is too low, the 
speed of the machine must be increased 
until the desired voltages are obtained at 
no load and full load, and this speed must 
be taken as the running speed of the ma- 
chine. At each change of speed, the field 
rheostat must be adjusted to get the proper 
no-load voltage and left unchanged for the 
corresponding full-load trial. 

The following example will serve to 
make the application of the rules and in- 
structions in the present article clearer: 
Suppose a 4-pole machine has been built of 
the circular yoke type with a 10-inch polar 
bore and magnet cores of circular cross- 
section. From Table IX, the necessary 
cross-section for each magnet core (of 
steel) is 1534 square inches, and from any 
table of circle diameters and areas it will 
be found that the core must be 414 inches 
in diameter to have the required cross-sec- 
tion. The length of the coil space along 
the core must be 2% inches. The machine 
is to be a compound-wound dynamo, to give 
110 volts at no load and 120 volts at full 
load. From Rule XVI, the coils should be 
3 of 2%, or about 1 7/16 inches, thick: 
it is not necessary to split hairs here, so 
the thickness may as well be made 11 
inches. The outside diameter of each coil, 
therefore, will be a trifle over 71⁄4 inches 
(core diameter 4.5 + slight clearance + 
twice coil thickness) and the “pad” on the 
inside of the yoke ring must be at least 
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that large, say 734 inches in diameter. By 
laying out the armature circle and magnet 
cores as indicated in Fig. 14, the inside 
diameter of the yoke ring is immediately 
obtained. 

The yoke, if of cast iron, must have 21 
square inches of cross-section. In order to 
cover the magnet coil satisfactorily it must 
be 8 inches wide, at least; the average 
thickrfess must then be 21 — 8 = 2% 
inches, and this will be obtained if the 
edges be made 2 inches and the center 3% 
inches thick, or 13% and 3% inches re- 
spectively. If a steel yoke is to be used, 
the cross-sectional area must be 0.4 X 2I, 
or 8.4 square inches. From Rule XV, the 
average thickness must be at least 

Wik Of DSe ToN, 
which is 1.025 inches; if the edges be 
made 34-inch thick and the center 1% 
inches, the average will be 1 1/16 inches 
and the necessary width 8.4 — 1.0625 = 
7.905 inches; 8 inches, of course, would be 
taken for the width. 

If the rated speed is, for example, 1000 
r.p.m., the machine should be belt-driven 
at that speed for the excitation test. The 
shunt coils will be 144 inches thick and 14 
inches long, and the test coils should have 
these dimensions; from Table X, No. 18 
wire should be used in the test coils. Sup- 
pose that at no load the voltage required 
at the terminals of the test field winding to 
produce I10 volts at the brushes is 81 volts. 
In Table XI, for 110-220-volt machines, in 


the column headed by No. 18 is found 70.4 


and 89.1, between which the test voltage 
lies; take the larger value, 89.1, and trace 
to the right along that line until the num- 
ber in the 110-volt column is reached ; this 
is 19, which is the size of wire to be used 
in the permanent winding. (Just here, the 
writer would advise that when the perma- 
nent wire size comes so near to the test 
wire size the builder may as well retain the 
test coils instead of making new ones. The 
test coils should be well insulated in the 
winding, with this in view. If they are of 
wire one size too large the rheostat will 
heed to be of higher resistance than normal, 
to reduce the shunt current sufficiently; if 
they are of wire one size too small, increase 
the speed of the machine to get the desired 
results. ) 

The use of Table XII requires no ex- 
planation; correction for faulty compound- 
ing may, however. Suppose that the ma- 
chine, complete with its shunt and series 
windings, gives I10 volts at no load and 
112 at full load. Take off the load, set the 
field rheostat back two or three segments 
(in the direction to decrease the voltage) 
and speed the machine up until it gives 110 
volts without load. Then put on full load 
and measure the voltage; if it is still un- 
der 120, repeat the correction; if it is above, 
set the rheostat forward one segment and 
reduce the speed until 110 volts at no load 
is obtained and try the full-load voltage. 
By successive trials a point can be reached 
at which proper compounding is obtained. 
If the machine over compounds at the speed 
for which it was designed, the speed should 
not be changed, but the series winding 
shunted to give the desired results. 
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PUMPS IN CENTRAL STATIONS. 


BY W. T. EDWARDS. 


The delivery pipe of pumps may be 
smaller than the suction pipe; in fact, it 
need not be more than one-half the area, 
the velocity of the water being about 400 
feet per minute. A check valve should be 
placed in the delivery pipe and connected 
directly to the delivery flange of the pump 
if practical. It should always be straight 
away, and fitted with hinged or swinging 
valves. The diameter should always be 
equal to that of the delivery opening of the 
pumps. 

The loss due to elbows and valves is not 
a fixed: value, and varies according to the 
conditions of the fittings and the velocity 
of the water. An approximate rule is to 
consider the loss in each elbow equal to 
the loss in a straight pipe, whose length 
is 60 times the diameter of the elbow, and 
the loss due to a globe valve equal to the 
loss in a straight pipe having a length equal 
to go diameters. It is better that all valves 
used throughout a system should be of the 
gate type. As the friction of water flow- 
ing through pipes, passages, etc., increases 
as the square of the velocity, it is advis- 
able to keep the velocity as low as possi- 
ble without making the pipes or pump un- 
reasonably large for a given capacity. 

A pump should discharge in a smooth, 
continuous stream, and in order to secure 
this, air chambers are placed on the high- 
est point of the delivery chambers. The 
function performed by the air chamber is 
that of a cushion to relieve the pump and 
piping system of shecks or jars due to the 
intermittent discharge of the pump. 

Duplex pumps have a more uniform flow 
than single-acting pumps, and consequently 
require a much smaller air chamber; the 
largest size being used for the single-act- 
ing and the smallest size for double-acting 
duplex pumps. 

The vacuum chamber is usually placed 
so as to receive the full impact of the 
water in the suction pipe. Its purpose is 
about the reverse of the air chamber inas- 
much as it changes a continuous flow into 
an intermittent one. Water passing into 
a pump under atmospheric pressure does 
so in a continuous stream, and the move- 
ment of the pistons causes this water to 
be received into the pump cylinder inter- 
mittently. This interrupted column of 
water would result in water hammer and 
other disturbing influences on the pump 
were it not for the air in the vacuum cham- 
ber, which forms an elastic cushion, which 
receives the excess of flow without noise 
and gives it out as silently as it receives it. 
It is not a vacuum chamber, but an air 
chamber, for there is no such thing as a 
vacuum chamber connected with a pump. 

In all cases where a pump has to take 
its supply by suction it will be found con- 
venient to provide a priming pipe and a re- 
lief pipe both fitted with suitable valves. 
The priming pipe may be connected to the 
pump cylinders or to the suction chamber 
of the pump if there be a foot valve pro- 
vided in the suction pipe. The priming 
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pipe may get its supply from a tank, or it 
may be tapped into the discharge pipe from 
the pressure side of the check valve. By 
opening the valve in the priming pipe, 
water from the tank or reservoir is al- 
lowed to fill the pump and suction pipe, 
while the valve in the relief pipe is opened 
to allow the air to escape. The relief pipe 
should be lead to a drain or to any place 
where it will not cause inconvenience. 
Centrifugal pumps are sometimes primed 
by a small hand pump located on the side 
of the shell, an air cock at the top being 
opened and the hand pump used until 
water flows from the air cock. A steam 
ejector is sometimes used for the same 
Purpose, the passage of the steam forcing 
the air out of the pump and suction pipe 
on the same principle that the steam in an 
injector lifts water and forces it into a 
boiler. While the priming is being done it 
is usual to shut off the delivery pipe by 
closing a gate valve, opening this gradual- 
ly as the pump comes up to speed. A 
temporary expedient is to blank off the dis- 
charge pipe with a piece of plank held 
tight against it. 

If it is practicable, a pump should be 
placed on its. foundation so that it will be 
at a convenient height for a man to work 
around it without stooping. A drip pan 
should be placed upon the foundation un- 
der the pump between the supports or bear- 
ings. These pans should be loose, so that 
they can be removed for emptying. It is 
a mistake to fasten them to the founda- 
tion even though they be provided with a 
faucet or cock for draining, as the pans 
will rarely drain clear of themselves, and 
consequently the water has to be mopped 
out. 

As to which is more economical, the 
power-driven pump or the direct-acting 
steam pump, much is said on both sides. 

The statement is frequently made with- 
out qualification that power-driven pumps 
are more economical than steam pumps. 
This may be true under certain conditions, 
while under other conditions the reverse 
is the case. With a non-condensing en- 
gine where all the exhaust steam is passed 
through a primary feed-water heater and 
wasted, other conditions being equal, the 
power pump is the most economical: but 
when engines are operated condensing and 
the exhaust from the pumps is used for 
heating the feed-water, the steam pump 
shows up well for economy. However, it is 
not within the province of this article to 
enter upon a discussion of the relative 
efficiencies of the two methods of driving 
pumps. Under the present approved prac- 
tice of operating engines condensing, the 
use of the direct-acting steam-driven 
pump, utilizing the heat in the exhaust 
steam for heating the boiler feed-water, is 
along the lines of best economy. An ob- 
jection to the use of power pumps is their 
lack of flexibility. They usually run at 
a uniform speed, and any excess of water 
must be wasted through a relief valve, or 
the boiler filled and the pump stopped un- 
til the lowering of the water in the boiler 
makes it necessary that the pump be started 
again. 
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MOTOR-BALANCERS FOR THREE-WIRE- 


SYSTEMS. 


BY FRANCIS W. APPLETON. 


In stations where it is impracticable to 
get along with only one pair of dynamos, 
one on each side of the neutral, it has been 


invariably found advantageous to use main. 


generators giving the full voltage required 
between the outside wires of the system and 
to employ auxiliary means for “balancing” 
the system, or more correctly, for main- 


FIG, I. 


taining the proper voltage on both sides of 
the neutral despite unsymmetrical varia- 
tions of the load. One of the simplest 
means for this latter purpose is the motor- 
balancer, consisting merely of two dynamo- 
electric machines exactly alike, each wound 
for the voltage between the neutral and the 
outer wires, and having their shafts rigidly 
coupled. These machines are connected to 
the distribution circuits as indicated by Fig. 
I, and the neutral feeder is not connected 
to the main dynamo at all. 

So long as the load is balanced, that is, 
equal on both sides of the neutral feeder, 
the two machines run as motors. Now, if 
part of the load on the “A” side of the 
neutral be thrown off, there will flow in 
the neutral feeder a current equal to the 
difference between the currents required by 
the loads on each side of it; the voltage 
between the neutral and the positive feeder 
will be momentarily higher than that be- 
tween the neutral and the negative feeder 
because of the dif- 
ference between the 
drop in the two outer 
feeders. Consequent- 
ly the armature a will 
increase its speed, 
carrying with it the 
armature b, the coun- 
ter e.m.f. of which 
now exceeds the vol- 
tage of.its half of the 
system and therefore 
raises the voltage of 
that half to a value 
nearer that of the 
other side. The current in the neu- 
tral feeder will divide almost equally be- 
tween the armatures a and b. If the bal- 
ancer armatures could have no resistance 
whatever and required no power to drive 
them, the division would be absolutely 
equal. This ideal condition is indicated 
diagrammatically in Fig. 2, where it is as- 
sumed that the load in the “A” side is 90 
amperes and that in the “B” side 100 am- 


95 amperes 
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peres. Ignoring losses in the balancer, the 
motor half, a, will require as many amperes 
to drive the dynamo half, b, as that arma- 
ture delivers to the line, the voltages of the 
two (assuming temporarily no losses) being 
equal after the division of the neutral cur- 
rent between them. Therefore, 5 amperes 
of the 95 supplied by the main generator 
passes through the armature a to the neu- 
tral wire, enabling that armature to drive 
the armature b at such a speed that its ex- 
cess in voltage over the line voltage causes 
it to supp!y 5 more amperes, which join the 
5 amperes of motor 
current at the neu- 
tral junction, making 
10 amperes in the 
neutral feeder. The 
motor-balancer, there- 
fore, only needs to 
have a current-car- 
rying capacity equal 
to one-half of the. 
current in the neutral 
feeder under the 
worst load conditions. 

In practice, the neutral current is not di- 
vided equally between the two balancer ar- 
matures because of the losses in them. The 
armature which acts as a motor must re- 
ceive more current than the current de- 
livered by the dynamo half of the pair. But 
inasmuch as the voltage is not maintained 
exactly equal on both sides of the neutral, 
the departure from equality of current di- . 
vision is less than would appear. On ac- 
count of the drop in the armatures, the 
motor half must be supplied with an e.m.f. 
greater than that delivered by the dynamo 
half, both of them running at the same 
speed and with equal field strengths. The 
difference between the two voltages, also, is 
increased by the unequal division of cur- 
rent between the armatures; the current in ' 
the motor half being greater than that in 
the dynamo half, the drop is greater. How- 
ever, machines of very low armature resist- 
ance will maintain the voltages near 
enough to equality for ordinary purposes. 
90 amperes 
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In order to make the equalization perfect, 
the balancer machines are frequently com- 
pound-wound, the series windings being so 
connected that the machine taking current 
as a motor will have its field weakened by 
the series winding while its mate, the dy- 
namo, will have its field strengthened by 
the current passing through it. Such an 
arrangement is indicated diagrammatically 
by Fig. 3, which shows a balanced lead con- 


a 


dition. If the load be decreased in “A” or 
increased in “B,” current will flow toward 
the neutral through both armatures and se- 
ries field windings, weakening the field of 
a and strengthening that af b. If the load 
be greater in “A” than in “B,” current will 
flow from the neutral through the two ar- 


Current in the direction s strengthens the field; current 


in the direction w weakens it. 
FIG. 3. 


matures; b then running as a motor, with 


a weakened field, and driving a as a dy- - 


namo with a strengthened field, the current 
through both being opposite to its direction 
in the other case of unbalancing. 

With the arrangement shown in Fig. 3 
the effects of the series windings of the bal- 
ancer machines will be unequal because the 
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The double arrows s <—>w refer to currents in the series field coils. 


FIG. 4. 


currents in the two machines are unequal, 
as already explained. Fig. 4 shows an ar- 
rangement for correcting this disadvantage 
which was described to the writer several 
years ago by the editor of the AMERICAN 
ELEcTRICIAN. Here, the series windings are 


FIG. 5.—MOTOR BALANCER 


connected oppositely in the neutral lead 
from the machines; consequently the weak- 


ening and strengthening effects are exactly , 


equal because the same current flows 


through both windings. 


+ 


Neutral 
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THE WEAKEST POINT IN AN ELECTRICAL 
| SYSTEM. 


BY ELMER E. WARNER. 


From the practical point of view a lab- 
oratory insulation test on an electrical ap- 
pliance is no more 
determinative of its 
safety than the sign 
“harmless” above the 
kennel of a sleeping 
bulldog. 


Every experienced 
electrician knows 
that there are two 


factors which chiefly 
fix the risk in every 
part of an electric 


system; namely, (1) 
the working condi- 
tions under which 


the appliance is in- 
stalled and used, and 
(2) the element of 
deterioration. If a 
factor of safety 
could be deduced which would cover the ad- 
ditional risk due to the special conditions 
under which the appliance is used, such as 
dampness, inaccessibility, excessively warm 
location, liability to mechanical injury, etc., 
and another which would represent the 
yearly decrease in efficiency or deteriora- 
tion toward the safety limit, one could de- 
termine within rea- 
sonable bounds what 
the initial standard 
should be. 

Thus, instead of re- 
quiring a common in- 
sulation test a minmum 
should be fixed for the 
most favorable condi- 
tions in common prac- 
tice and percentages 
added for, say, the two 
additional classes of 
higher risk. 

Taking the primary or factory insulation 
of ordinary copper wire as a fundamental 
illustration, there are: (1) Single-braided 
wire with a secondary insulation of wood 
molding, porcelain cleats, circular loom, or 
lined conduit; (2) double-braided wire, the 
additional braid 
giving the added 
percentage of insu- 
lation necessary to 
protect the wire 
from mechanical in- 
jury in fishing 
through conduits or 
where exposed as 
ordinary portables; 
(3) a triple-braid 
or steel armor used 
with no secondary 
insulation, and 
| where wires are ex- 
posed to great mechanical strains and wear, 
such as portables around engine and fire 
rooms and in buildings under construction, 
etc. Giving as great an increase in insula- 
tion as practical for these portable exten- 
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sions of the system, one must still add a 
much greater percentage for deterioration. 
Where a single-braided wire in molding 
may be safe for ten years, a portable may 
not be for one. 

The greater risk to the flexible cord dang- 
ling in the air and frequently hung over gas 
pipe and twisted around nails or wood pro- 
jections is clearly recognized by the under- 
writers in the demand for an extra cover- 
ing or reinforcement. The element of hu- 
man depravity, of carelessness and mis- 
chievousness enters here as a large item in 
the risk, The writer recalls one embryo 
electrician in particular whose chief delight 
it was to short-circuit a testing line and 
blow the fuses when some unsuspecting 
companion was working near the block. 

This greater risk in the more exposed 
parts of the system is slightly reduced by 
the fact that such parts and places are under 
direct observation, but it still remains the 
weakest part of the system and fixes the 
period between inspections. 

Inspection to be of the greatest value 
should cover the weakest point in the sys- 
tem and that, as collected data show, is 
not in new work under the latest rules, but 
old work which was done before rules were 
formulated or respected. 

The most frequent violations are as fol- 
lows: . 

Open-link fuses or fuse wire, or fuses 
of solid copper or fuse wire too heavy to 
protect circuit from dangerous overheating. 

Flexible cord twisted around metal sup- 
ports, particularly gas fixtures and grounds. 
Flexible run on ceilings or sidewalls in 
place of fixed wiring. Joints in flexible 
cord generally unsoldered. 

Unsoldered joints in circuit wiring and 
partial breaks and defective insulation, par- 
ticularly behind old fixtures and in damp 
locations, such as basements, toilet rooms, 
etc. 

Crepe paper or inflammable draperies in 
contact with incandescent lamps. 

—— gq —______—. 


ARMATURE TESTS IN REPAIR SHOPS. 


BY ARTHUR B. WEEKS. 


Not every armature winder has a room 
in which to carry on his work; should this 
be the case, strike off a partition some- 
where, running a trolley tap into the im- 
provised room, as shown in the accom- 
panying sketch. The wire should be run 
through a porcelain tube where it passes 
through the partition wall, and be an- 
chored to an insulator at the further side 
of the room. 

Next fasten a fuse block to the wall, 
making up a wooden support for this and 
for the switch and rheostat, should the side 
of the building be of corrugated iron. 
Should there be no rheostat to spare, rig 
up a tank or barrel for this purpose, lo- 
cating it in a pit below the floor line, 
should there be such a pit available. 

Place the armature to be tested on a sup- 
port as shown, and on a nearby table a 
direct-current ammeter of 0 to 150 amperes 
capacity, and a voltmeter of o to 600 volts 
on one scale, and o to 10 on the other. 
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Make connections as shown. A support 
is necessary for the brush holder yoke, so 


that it may occupy the same ‘relative posi- 


tion as in the motor. This is shown in 
Figs. 1 and 2. Fasten it to the “horse” 
with wood screws. Use the holes in the 
brush holder yoke for its support. Allow 
clearance between the armature shaft and 
the support, if made of iron; otherwise 
the readings will be misleading. 

Before testing it is necessary to say 
more about the voltmeter. A regular me- 
ter reading o to 550 or 600 is entirely sat- 
isfactory for some tests, but is not sensi- 
tive enough between o and 5 for testing 
bar to bar on the commutator, one from o 
to 10 on a second scale being best adapted 
for this purpose. There are three binding 
posts, one for a common connection, one for 
the 600 scale, and the other for 10 scale. 
Do not make a mistake in the binding posts 
when testing. 

Everything being ready, with brushes 
ground to a good fit, close the switch and 
turn on the rheostat until a current of 
about 40 to 50 amperes passes; the rheo- 
stat will stand this for some time. Now, 
suppose the armature has been completely 
rewound, and one desires to know if there 
are any cross connections, or if short-cir- 
cuits exist in the commutator or coils. 
With the voltmeter connected for the low 
reading scale, make contact, bar to bar, 
pushing the armature over a little at a time, 
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FIG. 


to reach each of the bars in turn. Begin 
on either side, as most convenient. If 
everything is normal, the reading will be 
anywhere from 1 to 4 volts, depending 
upon the character of the winding and the 
points where the voltmeter is applied to 
the commutator. If the voltmeter shows 
zero, there is a short-circuit. This is usu- 
ally caused by solder having run down the 
back of the commutator when soldering in 
the leads, and by this test it'may be located 


AMERICAN ELECTRICIAN 


and removed in a few moments. Use a 


scratch awl for removing the solder. 


To test for a grounded armature, which 


should perhaps be the first test made, since 
the above test made on a grounded arma- 
ture might seriously injure the insulation. 
the ammeter is not required at all. Dis- 
connect the lower wire from the rheostat 
and armature, and take out the brushes, 
connect as in Fig. 3, and touch the com- 
mutator with the free end, C. Whatever 


FIG. 2. 


reading there is shows leakage. Touch the 
free end, C, on the armature shaft and the 
full line voltage is obtained. 

If a ground exists, disconnect the leads 
of the coils from the commutator bars af- 
fected, and further probing may trace the 
trouble to a coil grounded on the core in 
its slot, or it may be the commutator 1s 
grounded. If the grounded armature has 
been just taken out of service, the chances 
are that the commutator will show by dis- 
coloration the part affected. 


Trolley wire 


Before testings from bar to bar for any 
fault, it is a good plan to sandpaper the en- 
tire commutator thoroughly. On any rai!- 
way motor commutator that has been used 
at all, one can get a ring with a magneto 
from bar to bar all around it after it has 
been entirely disconnected, or if five lamps 
in series are used for testing, they will 
light up. In most cases this is caused by 
carbon dust, though in some cases it has 
been traced to a too free use of fluid acid 


ae 


flux. The writer recalls a caSe where a 
commutator of a 500-h.p. machine had its 
mica insulation ruined by the too lavish 
use of fluid flux which attacked the cop- 
per to such an extent that the commutator 
required an entire dismantling, the bars 
cleaned, and new mica segments inserted. 
All manner of schemes were first tried 
for correcting the trouble, but without 
avail. The motor was tried with current, 
after having been first connected, but the 
commutator grounded on the inside and 
burned a great hole before the machine was 
pulled off the line. i 

There are easy formulas used in con- 
nection with these meter tests, which can 
be easily worked out by anyone. Take, for 
example, the ground test, where the volt- 
meter is in series with the armature. If 
one has never connected a meter in this 
way and is not familiar with testing in- 
struments, he may have an idea that the 
current may burn it out. This is eiron- 
eous, as the resistance of the voltmeter 1s 
very high, about 80,000 ohms, and prevents 
any rush of current. 

It is best to test electric apparatus when 
warm. If a commutator has been repaired 
and fresh shellac or varnish used in the 
segments, bake the moisture out either be- 
fore or after the commutator is connected, 
and always test after baking. The use of 
the voltmeter in testing for faulty field 
coils gives one a sure test. It is a great 
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saver of time and material; for without 
its usc it is no uncommon thing to be com- 
pelled to tear out coils and dig into them 
one after another, before the right one is 
found. And often after all this expense, 
the coils have been found all right and the 
trouble located elsewhere. The proper in- 
struments should, therefore, be provided for 
the careful testing of apparatus in every 
well regulated electric light or railway 
plant. 
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GROUNDING DISTRIBUTION SYSTEMS. 


Although the grounding of secondary al- 
ternating-current circuits and the neutral 
feeders of three-wire systems is not posi- 
tively required by the fire underwriters, it 
is generally conceded to be practically as 
important as though actually required. 
There is little doubt that such practice will 
ultimately be compulsory. Even if the fire 
risk be ignored, human safety requires that 
distribution circuits should be grounded in 
such manner as to minimize thé difference 
of potential between other grounded ob- 
jects and ungrounded parts of the circuits. 

Three-wire systems should be thoroughly 
grounded at the neutral conductor in as 
many places as practicable. The neutral 
bus-bar on the station switchboard should 
be connected to the nearest water main; 
the neutral terminal of the entrance cut- 
out of every building should be similarly 
grounded, and it is a good plan also to con- 
nect the gas piping and any steam ‘piping 
that may be in a building to the water pip- 
ing, so that all foreign metallic systems with 
which persons can come into contact will be 
at the same potential as the neutral con- 
ductor of the electric lighting or power 
circuits. By this means the maximum pos- 
sible voltage to which one can be subjected 
is the voltage between the neutral conduc- 
tor and one of the outer conductors of the 
heavy current system. Should one of the 
main conductors become accidentally 
grounded, that conductor and the neutral 
conductor will be connected through the 
grounds and the fuses will, or should, blow. 
Even if at first the neutral fuse alone blows, 
the grounded main and the neutral feeder 
from the station will be short-circuited and 
the main fuse must blow immediately after 
the neutral fuse; as a matter of fact, the 
two will “go” so nearly simultaneously that 
the time difference is indistinguishable. 
This may be readily understood by refer- 
ence to Fig. 1. Leaving out the question 
of fuses, however, if the neutral conductors 
throughout a system are well grounded, an 
accidental ground on either of the mains 
will put that main and the neutral conduc- 
tor at equal potential (practically), and the 
maximum potential within reach of anyone 
will be that between the neutral conductor 
and the ungrounded main conductor. If 


e MONNINA 


G 


the neutral is not 
grounded, an ac- 
cidental ground 
on either of the 
main conductors 
will make it pos- 
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should be grounded in much the same way 
as just described; if the distribution is on 
the three-wire plan, the neutral lug of the 
entrance cut-out should be grounded, but 
if two-wire distribution is used, the middle 
point of the transformer secondary wind- 
ing should be grounded, as indicated in 
Fig. 2. With three-wire distribution, and a 
transformer on each side of the neutral, the 
middle point of the transformer secondary 
cannot be grounded because that would 
short-circuit all of that part of the sec- 
ondary circuit between the central points 
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of the two transformers, as indicated in 
Fig. 3. The best plan is to use three-wire 
transformers and ground the middle termi- 
nal, when three-wire distribution is used. 
When two-wire distribution is employed 
and it is impracticable to ground the mid- 
dle point of the transformer secondary 
winding, one terminal of every transformer 
should be securely grounded so that in the 
event of a break-down of the insulation be- 
tween the primary and secondary windings 
the primary circuit will be grounded; then 
if it is accidentally grounded elsewhere 
(the writer never saw a primary circuit ac- 
tually free from ground leakage) either the 
fuses will blow or the secondary circuit 
voltage will not be raised. This will be 
evident from a consideration of Fig. 4; if 
the reader will mark any point on the pri- 
mary circuit as being accidentally ground- 
ed so as to increase the potential between 
the secondary circuit and the ground, he 
will find that the accidental primary ground 
produces a short-circuit through at least 
one of the transformer primary fuses. 
Transformer cases should invariably be 
thoroughly grounded; this increases the 
burden of the manufacturer and imposes 
upon workmen who have to make trans- 
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FIG. 2. 
sible for anyone to receive the full over-all 
voltage of the system by touching an ex- 
posed terminal post or other device that is 
connected to the ungrounded main while 
standing in a wet spot or in contact with 
water piping. 

Secondary 


alternating-current systems 


[VoL. XVII. No. 1. 


Principles of 
Electrical Apparatus 


ACTION OF AN INDUCTION 


OR ROTOR. 


Two coils disposed at right angles on a 
single core, such as an armature core, and 
supplied independently with two alternating 
currents differing in phase by a quarter 
cycle, will produce a bipolar magnetic field 
that will rotate in a circle concentric with 
the core. Now, if the coils be mounted with 
a ring-shaped core, as in Fig. 1, the result 
will be precisely the same except that the 
magnetic poles will be manifested on the in- 
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FIG. 3.—GROUNDING DISTRIBUTION SYSTEMS. 


terior of the ring. Such an arrangement 
would be designated a bipolar field, because 
the two fields produced individually by the 
two windings combine in a single rotating 
field within the ring, whose axis is diametri- 
cal with regard to the hole in the ring. The 
construction indicated, however, is not prac- 
tical; in order to allow the insertion and 
removal of an armature, each of the field 
coils must be divided into two, and the four 
resulting coils disposed somewhat as indi- 


FIG. I. 


cated by Fig. 2, so that an armature core, c, 
may be inserted in the central hole. 

In this event the two coils marked A as- 
sist each other in producing a flux, a, across 
the central core, and the coils marked B 
produce a similar flux, b, at right angles to 


FIG. 4. 


former connections the necessity of being 
extra cautious during the making of such 
connections. But it protects everyone, after 
connections have been made, from shock 
due to primary leakage and accidental con- 
tact with the transformer case. 


this, the two combining in a single rotating 
field as before. Thus, with maximum cur- 
rent in A and A, the current of B and B 
will be zero and a flux will be produced as 
indicated in Fig. 3; when the current in 4 
and A falls to 0.707 of its maximum, that in 
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B and B will have risen to exactly the same 
degree, and the resultant flux will occupy 
the position shown in Fig. 4. At the next 
eighth of a cycle the current in A and A 
is zero and that in B and B is maximum, 
locating the flux as shown in Fig. 5; and 
so on, through the complete cycle, as in- 
dicated by Figs. 6 to 11. In these diagrams 
for simplicity the flux is represented by 
only two dotted lines whicb indicate its 
general direction across the core and its di- 
vision in the ring. With the elementary 
construction shown, there would be a leak- 
age flux around the sides of the coils, as 


indicated in Fig. 11; for the present we must 
neglect this. 

Now suppose a single turn of.wire be 
wound on the drum core, as shown by Fig. 
12, and the ends connected to form a closed 
circuit. If this core be inserted in the ring 
and held still while two-phase currents pass 
through the coils, the rotating field will be 
cut by the two wires on the drum every time 
it makes a revolution, and will ‘induce in 
each side of the loop an ẹ.m.f. equal to 

2.22 $ rps. 
e = —, 
100,000,000 
where rps. is the number of revolutions per 
second made by the flux and @ is the num- 
ber of magnetic lines passing through the 
drum. Consequently the total e.m.f. in- 
duced in the loop on the drum will be 
44.4 $ rps. 
1 00,000,000 


The e.m.f. thus induced causes a current 
to flow in the armature loop, the magnitude 
of which, ignoring self-induction, will be 
determined by Ohm’s law. The e.m.f. and 
current in the loop will, of course, be alter- 
nating, because the direction of the flux is 
reversed at every half revolution. Now, if 
the current attained its maximum value at 
the instant when the sides of the loop had 
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the air-gap by B. The numerator contains 
the figure 2 because there are two active 
conductors at the periphery of the drum. 
Armature reaction and self-induction in the 
armature winding, however, have the effect 
of reducing the torque to a value much 
smaller than this formula would make it. 
A general formula might therefore be writ- 
ten thus: 
wilBk 
T =———.. . . (2) 
10,000,000 
in which T is the torque in pounds; w 
is the number of wires around the periph- 
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ery; 11s the current per wire; À is the length 
of the core; B is the magnetic density in the 
air-gap, and k is a number covering the ef- 
fect of armature inductance and reaction 
and the change in the denominator. 

It is evident, however, that if the drum 
is left free to turn, the pull exerted by the 
rotating field upon the sides of the loop will 
drag the drum around. It will be also evi- 
dent upon reflection that as soon as the 
drum begins to revolve, the wires on it will 
not cut so many lines of force per revolu- 
tion as before, but will cut only a number 
proportional to the difference between its 
own speed and that of the rotating magnet- 
ism. Consequently, the e.m.f. induced in 
the armature loop will become less as its 
speed increases, and the armature current 
and torque will also become less; this will 
be clearer if the reader will consider that if 
the drum were driven by a belt at a speed 
equal to that of the magnetic field the sides 
cf the loop would not be cutting any flux 
and there would be no e.m.f. induced in it. 
The operation of an induction motor, there- 
fore, requires that the speed of its armature 
must be less than that of the rotating field 
by an amount sufficient to allow the arma- 
ture conductors to cut the flux at a rate that 
will induce an e.m.f. in the conductors which 
will force enough current through them to 
give the requisite pull or torque to carry the 


been swept by one-half of the flux, the fluxload. Consequently, if load is put upon the 
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would exert a dragging effort on the wires 
tending to rotate the drum with a force 
equal to 
2I11B 
lbs. ; 
11,303,000 
the current being represented by J, the 
length of the drum in inches by /, and the 
density in magnetic lines per square inch in 
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armature, its speed will be reduced until the 
current flowing will be sufficient to give the 
required torque. 

For example, still assuming the ideal con- 
dition of no lag by the armature current, 
and no armature reaction, if the speed at 
which the magnetic field rotates be 60 revo- 
lutions per second and the armature speed, 
running free, be 59.85 revolutions per sec- 
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ond, the armature wires would cut 0.15 or 
IS per cent of the total flux per second. 
Now, if the armature should have a load 
put upon it equal, say, to 20 times its fric- 
tion load, the speed would be reduced until 
the wires would be cutting 20 times the 
number of lines of force previously cut; 
that is, the total flux would have to be 
cut 0.15 X 20 = 3 times per second. Con- 
sequently, the difference between the speed - 
of the armature and that of the magnetic 
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field would have to be 3 revolutioffs per 
second, which would bring the armature 
down to 57 revolutions. The difference be- 
tween the armature speed and that of the 
rotating magnetic field is called the “slip,” 
and jt is usually written as a decimal but 
referred to as a percentage. Thus, in the 
case just mentioned, with the armature 
making 57 revolutions per second while the 
speed of the magnetic field is 60 revolutions, 
the difference of 3 revolutions per second 1s 
the slip, and its numerical value is 3/60 = 
0.05; it would be referred to as a slip of 5 
per cent. 

As stated in the beginning of this article, 
tlre resultant rotating field due to the com- 
bination of two (or more) alternating-cur- 
rent fields of different phases will have the 
same number of poles as each of the com- 
ponent fields. For example, in the ele- 
mentary machine under consideration the 
flux set up by each pair of coils gives a 
bipolar field, and the two fluxes combined 
give a resultant rotating field which is also 
bipolar. Consequently, when one speaks of 
the number of poles on an induction motor 
it is always the number of poles per phase 
that is meant, which is equivalent to the 
number of poles of the resultant field formed 
by combining the two (or more) phases. 
The rotating magnetic field makes one revo- 
lution during each cycle of the magnetizing 
currents if the field is bipolar; the speed 
for more than two poles therefore would 
be 

2f 


= rps. . . . (3) 
b 

in which f is the frequency of the supply 

current in cycles per second, and p is the 

number of poles. 

As previously stated, the e.m.f. induced in 
the armature conductors will be alternating, ` 
and the frequency of this e.m.f. will vary 
inversely as the speed of the armature. The 
reason for this apparently contrary variation 
will be evident upon a little reflection. If 
the drum should be held stationary, the 
e.m.f. induced in the conductors by the ro- 
tating flux will have the same frequency as 
the supply current, but if the drum be 
driven by a belt at the same speed as the 
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flux there will be no e.m.f. induced because 
the wires will “cut” no magnetic lines of 
force, and the frequency will therefore be 
zero. The frequency of the e.m.f. in the 
armature conductors is given by the formula 
f"=fxXs (4) 
in which f” is the frequency of the e.m.f. 
in the armature conductors, f is the fre- 
quency of the supply current, and s is the 
slip expressed in terms of the frequency. 
For example, an armature running at 57 
rps. in a bipolar field produced by 60-cycle 
currents, would have a slip, as previously 
explained, of 0.05. The frequency of the 
current in the armature conductors, there- 
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fore, would be 0.05 X 60 = 3 cycles per 
second. 

Formula (2) shows that multiplying the 
number of conductors on the armature core 
will increase the pull or torque. Thus, a 
core wound with four loops as in Fig. 13, 
would have four times as many conductors 
on its surface as the one shown by Fig. 12, 
and the current would be the same in each 
conductor because every loop has the same 
e.m.f. induced in it and is of the same re- 
sistance. The torque, therefore, would be 
practically four times aş great. It would 
make no difference whether the loops were 
kept separate or connected in series, or in 
parallel as in Fig. 14; the latter construc- 
tion is the simplest. 

As previously shown, the speed of the 
armature is nearly equal to that of the rotat- 
ing field, lacking only the small amount rep- 
resented by the slip, and the field speed, or 


2f 
synchronous speed as it is termed, is —— 
p 
120 f 


revolutions per second or revolu- 
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tions per minute. The frequency (f) or- 
dinarily is 25, 30 or 60 cycles, so that a 
bipolar motor with a slip of 5 per cent would 
have an armature speed of 1425, 1710, or 
3420 r.p.m., according to the frequency, the 
most common frequency being 60 cycles. 
These speeds are, of course, too great for 
motors of any size, so that bipolar construc- 
tion is seldom if ever used. The smallest 
machines are usually given four poles, and 
the number increases with the size of the 
machine and the frequency for which it is 
intended. The armature for a four-pole 
motor, evolved from the bipolar form of Fig. 
14, would be constructed as indicated in 
Fig. 15. However, as there is no tendency 
for the currents in the two windings to in- 
terfere with each other, there is no reason 
why the two groups should be insulated from 
each other, so that the construction used in 
practice is made as shown in Fig. 16—the 
“squirrel cage” type. 
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| Letters on Oo 
Practical Subjects 


Curious Phenomena Resulting From Electric 
Discharges. 


I enclose herewith a photograph which 
may be of interest to your readers, the cir- 
cumstances surrounding the case being 
rather. peculiar. One of the secondary 
leads from a large coil passed within six 
inches of an upright post on another instru- 


ment. During some experiments in wire- 
less telegraphy considerable leakage was 
noticed and with every discharge a slight 
click was heard. This noise was finally 
traced to a discharge passing from the lead 
to this instrument. In order that better in- 
sulation might be had, a beaker was placed 
over the top of the post and the wire se- 
cured a little farther away. The discharge 
was not then so distinct and appeared to 
come from another point in the lead, al- 
though it could not be found, the insulation 
being very high. After the series of experi- 
ments the beaker .was taken off the post, 
but to our surprise was freely spotted with 
small white spots. The beaker was placed 
on a shelf and was not touched again for 
two days. As a further surprise it then 
presented the appearance shown in the pho- 
tograph, the bottom and sides for a dis- 
tance of one decimeter from the bottom be- 


FIG. I.—FRACTURED BEAKER. 


ing literally honeycombed with small irreg- 
ular fractures. The photograph does not 
show the shape of these spots very well, 
but they are between one and two centi- 
meters in length and very irregular in shape. 
None of them extend far enough to inter- 
sect one another. Although some time 
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elapsed during the development of these 
perforations, no apparent change has taken 
place during the many months that have . 
elapsed since. 


Quincy, Mass. R. G. GRISWOLD. 


—— oeoo 


A Curious Transformer “Deposit.” 


I enclose in this letter some globules of 
copper which were found in the bottom 
of the case of a large oil transformer that 
burned out some time ago. We found a 
large number of perfect balls of copper 
about the size of “BBB” shot and smaller, 
and we were much puzzled with their light- 
ness. On cutting them open we found that 
they were nothing but perfect hollow globes 
or balls. They were given to different 
parties before it occurred to me to write to 
you, so cannot send you any good samples. 
It probably is a common occurrence, but it 
is the first time that I have noticed any- 
thing of the kind. 

F. O. Bror. 

Virginia City, Nev. 

—— o 


Boiler Connections. 


The accompanying sketch shows two 
methods of arranging the delivery pipe lead- 
ing from a boiler to the main steam header. 
I have contended that the method indicated 
by the dotted lines is the better of the two; 
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others argue in favor of the arrangement 
shown by solid lines. I should like to have 
readers of the AMERICAN ELECTRICIAN 
state their preferences, giving the reasons 
for them. f 
M. E. WALTHALL. 
Coalton, W. Va. 


—eo e 


Storage Battery Operation. 


In an installation of storage batteries used 
in conection with telephone switchboards I 
have noticed that the batteries are charged 
until the voltmeter indicates 20 volts on an 
8-cell battery, or 21⁄4 volts per cell imme- 
diately upon disconnecting the battery from 
the charging circuit, the voltage fell to 17% 
volts. I have looked up the subject of stor- 
age battery charging in all the available text 
books and articles, and find that none of 
them states definitely whether the battery 
should be charged until it shows 214 volts 
per cell disconnected, or that voltage before 
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disconnecting from the charging circuit. 
My experience is that batteries are handled 
by many men who are not quite clear on 
that point, and it seems to me that discus- 
sion of it might be of interest. 
R. P. Bryan. 
Walla Walla, Wash. 


[The voltage at the terminals of the bat- 
tery is not the only criterion as to the 
time to cease charging it, although in most 
cases it is a sufħciently effective guide. 
When it is made the deciding factor, it is, 
we think, generally understood that the 21⁄4- 
volt limit is intended to mean the voltage 
just before disconnecting from the charg- 
ing circuit. It is very doubtful that a bat- 
tery could be charged to such a point as 
to enable it to give 2% volts per cell after 
removal from the circuit.—EDITor. ] 


— - 9 - 


A Transformer Trouble. 


Three transformers connected to the same 
phase of a two-phase primary circuit be- 
have in a peculiar way. The transformers 
are of 100 lights capacity each, and the nor- 
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mal loads are 98 lamps on A, 67 lamps on B 
and 97 on C. When a group of 17 or 18 
lamps is cut out from either A or C, the 
fuse in the circuit of B blows. I should 
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like to have some of the AMERICAN ELEC- 
TRICIAN readers suggest the cause and a 
remedy. `^ 

ERNEST ANDERSON. 
Moroni, Utah, 


te 
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Mr. McHugh’s Problem in Switch Connections. 


Enclosed is a diagram of connections 
(Fig. 1) submitted as a solution of Mr. Mc- 
Hugh’s problem which appeared last month. 
The switches A and C control the entire 
lamp circuit on the familiar two-station 
principle; when the lamp is operatively con- 
nected to the line, either switch will extin- 


Coi 


16 c.p. 


A 
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FIG. I.—MR. BRANDON’S SOLUTION. 


guish it, after which either of them will re- 
light it. The switches B and D control a 
short-circuiting circuit around the resist- 
ance lamp in the same way. 
W. G. BRANDON. 
Marion, Ind. 


[Exactly the same diagram was sent in 
by Messrs. William Merrill, of Wilming- 
ton, Del, and H. C. Storm, of Yonkers, 
N. Y.—EnirToR.] 


The accampanying diagram (Fig. 1) 
shows one way of obtaining the results de- 
scribed in Mr. McHugh’s problem in lamp 
control published in the December number 
of the AMERICAN’ ELECTRICIAN. The 
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switches A and C control the admission of 
current to the lamp circuit and the switches 
B and D control a short-circuit connection 
around the resistance lamp. 
LAWRENCE BropeE. 
Colton, Cal. 
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I send herewith a solution (Fig. 1) of 
Mr. McHugh’s problem in the December 
number of the AMERICAN ELECTRICIAN. The 
switches are all three point, or single-pole 
two-way, snap switches; the effect of each 
pair is obvious from an inspection of the 
diagram. 

H. B. Brown. 

Schenectady, N. Y. 


Herewith I submit a solution (Fig. 2) of 
Mr. McHugh’s problem in lamp and switch 
connections. The switches A and C light 
and extinguish the lamp and the extra pair 
of switches simply short-circuit the re- 
sistance lamp and remove the short-circuit, 
thereby affecting the brilliancy of the 16- 
c.p. lamp. JAMES DALZIEL. 

Brooklyn, N. Y. 


[This solution is practicaliy the same as 
Fig. 1, there being only a slight difference 
in the wiring details.— EDITOR. ] 


The accompanying diagram (Fig. 2) is 
submitted as a solution ‘of Mr. McHugh’s 
switch-connection problem published last 
month. The operations are obvious. 

JaMEs B. DILLON. 

Louisville, Ky. 


Referring to Mr. McHugh’s problem in 
lamp control, I offer the accompanying dia- 
gram (Fig. 2) as a solution. The switches 
A and C cut the lamp in and out of circuit 
successively, and when it is in circuit, the 


extra switches B and D short-circuit the 
+ =- 


32 c.p. 
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resistance lamp in series with the regular 
lamp, or remove the short-circuit, thereby 
controlling the brightness of the 16-c.p. 
lamp. This is the only way I can see by 
which the desired results can be obtained 
with three-point switches. 
G. F. Errurta. 
Fort Smith, Ark. 


The accompanying diagram (Fig. 3) 
shows one way of accomplishing the results 
specified in Mr. McHugh’s letter last 
month. The 16-c.p. lamp is connected be- 
tween the common points of the switches 
A and D and the resistance lamp is con- 
nected across the alternative leads between 
the switches B and D. The switches A and 
C control the admission of current to the 
lamp direct and B and D complete the cir- 
cuit either from the 16-c.p. lamp direct oi 
through the resistance lamp. 

| G. D. Eustacuio. 
Pittsburg, Pa. 


I submit the accompanying sketch (Fig. 4) 
as a solution of the problem in switch con- 
nections offered last month by Mr. Me. 
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Hugh. With the switches set as in the 
diagram, the 16-c.p. lamp would be connect- 
ed to the supply circuit in series with the re- 
sistance lamp. Turning either B or D 
would leave the resistance lamp out of the 
active circuit and allow the regular lamp 


FIG. 5.—MR. FREASE’S SOLUTION. 


to burn at full candle-power. Turning either 
A or C would disconnect the lamp circuit 
from the positive side of the line. Another 
turn of either switch would restore the con- 
ditions existing before its mate was turned. 
CLARENCE L. FRASER. 
Pulaski, N. Y. 


The enclosed diagram (Fig. 5) is a solu- 
tion of Mr. McHugh’s lamp connection 
problem in the last number of the AMERICAN 
ELECTRICIAN. One terminal of the 16-c.p. 
lamp is connected to one or the other main 
line terminals by the switch A; the other 
terminal, in circuit with which are the 
switches B and D and the resistance lamp, 
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[The operation is, of course, as described 


-in Mr. Fraser’s letter, preceding. The same 


diagram was sent in by Mr. W. H. Middle- 
ton, Jr., of Prince Bay, N. Y.—EnbrTor.] 


The enclosed sketches (Figs. 6, 7 and 8) 
indicate three ways of solving the lamp 
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FIG. 9.—MR. M’DONALD’S SOLUTION. 


and switch connection problem published in 
this department last month. In the first 
two, the resistance lamp is either short- 
circuited or left in circuit by the switches 
B and D; it is permanently in series with 
the 16-c.p. lamp. In Fig. 8 the resistance 
lamp and the switches B and D, considered 
as a group, are in series with the 16-c.p. 
lamp and the switches complete the circuit 
either through one of the wires f, k, or 
through half of each wire and the resist- 
ance lamp. In all three solutions, the 
switches are two-way, single-pole, snap 
switches, and those marked A and C light 
the lamp or put it out in the ordinary way 
peculiar to two-station lamp control. The 
last solution (Fig. 8) is the best one for 
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set as indicated by the dotted lines, the lamps 
will be connected in series to the supply 
line. Throwing either B or D will short- 
circuit the resistance lamp and let the 16-c.p. 
lamp burn at full power. Throwing either 
A or C will put out the lamp. Another turn 
of A or C will put it back in circuit with 
the resistance lamp short-circuited, and a 
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Line 
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turn of either B or D will put the resistance 
lamp back in circuit. 
L. P. MANSFIELD. 
Cambridge, Mass. 


Enclosed I submit a solution (Fig. 9) of 
Mr. McHugh’s problem in switch connec- 
tions. My understanding of the problem is 
that the 16-c.p. lamp is to be turned on or 
off from either station and when on, it is 
to be dimmed by means of a resistance lamp 
or left bright, at will, from either station. 
Referring to the sketch, the switches are in 
position for the lamp to burn at full power; 
the current path being from -++ to the 
lamp, through switch A, wire a, switch C, 
switch D, wire b, switch B, wire c, and to 
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is similarly controlled by the switch C. 
The switches B and D merely determine 
whether the resistance lamp is in series 
with the regular lamp or not. | 

G. E. FREASE. 


Youngstown, Ohio. 


I send herewith (Fig. 4) a solution of 
Mr. McHugh’s problem in switch connec- 
tions which appeared in this department last 
month. The diagram is practically self- 
explanatory. 

RICHARD GESSNER. 

Oak Park, Ill. 
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several reasons, chiefly because it requires 
only four wires between the two stations 
switch instead of five. 
GEORGE W. MALCOLM. 
Brooklyn, N. Y. 


[Fig. 8 was also sent in by Mr. M. H. 
Stillman, Austin, Minn.—EnırTorR.] 


The enclosed diagram (Fig. 1) is a solu- 
tion of the lamp connection problem pub- 
lished last month. The three-point, snap 
switches are represented conventionally like 
battery strap switches. With the switches 
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the negative line. Throwing either B or D 
would send the current from switch C to 
the resistance lamp, and the next throw of 
either of them would short-circuit the re- 
sistance lamp again. The two switches 4 
and C work on the two-station control plan; 
throwing either of them from the position 
shown would open the lamp circuit, after 
which throwing either of them would re- 
store it. 
L. R. McDona vp. 
Montreal, Can. 


The lamp and switch connection problem 
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published last month can be solved by the 
arrangement shown by the enclosed diagram 
(Fig. 10). The switches are all two-way, 
single-pole, snap switches. One of. the 
leads from the 16-c.p. Jamp is connected to 
or disconnected from the line by means of 
the switches 4 and C; the other lead is con- 
nected to the line either direct or through 
the resistance lamp by means of the switches 
B and D, one or the other connection being 
always made. Thus, the lamp may be light- 
ed or put out at either point of control, and 
when it is lighted, it may be dimmed or 
“undimmed” from either station. 
W. H. Moore. 
La Grange, Ill. 


[Exactly the same solution has been fur- 
nished by Mr. Charles B. Smeeth, of Iron- 
wood, Mich.—Enbitor. ] 


The accompanying sketch (Fig. 11) shows 
one way of accomplishing the results de- 
scribed in Mr. McHugh’s letter last month. 
The switches 4 and C operate in the usual 
way for two-station lamp control; the 
switches B and D either insert in or re- 
move from the lamp circuit the resistance 
lamp. In the diagram, the main lamp is in 
circuit direct, the resistance lamp being 
connected to the circuit only at the left- 
hand terminal. If the switch B is thrown 
over, the current coming to that switch 
from C will go through the wire m to the 
junction +x, and back through the resistance 
lamp, to the wire n and on to the switch 


Resistance lamp 


FIG, 


D and the main lamp. If, on the other 
hand, the switch B is left as it is and D is 
thrown over, the current from B must pass 
over to D through the resistance lamp in- 
stead of the wire n; in both cases the re- 
sistance lamp will, of course, be in series 
with the main lamp. 
GeorcE W. RICHARDSON. 

Chicago, Ill. 

The accompanying diagram (Fig. 12) is 
submitted as a solution of the problem in 
lamp control which appeared last month. 
The switches 4 and C light and extinguish 
the lamp in the way peculiar to two-station 
control with three-point switches, using the 
wires m and n. The switches B and D, if 
manipulated in combination with A and C 
respectively change the circuit from the 
wire m or n to the middle wire in which is 
inserted the resistance lamp. For example, 
with the switches as shown in the diagram, 
the lamp is extinguished; throwing either 
A or C will light it at full power; or throw- 
ing either B or D will light it with the re- 
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sistance lamp in series with it. When the 
lamp is in circuit at full power, throwing 
either 4 or C will put it out; or throwing 
both 4 and B together or C and D together 
will dim it by inserting the resistance lamp. 
Louis J. GorILia. 
Ironwood, Mich. 
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An Odd Dynamo Trouble. 


The other day, what is I think a rather 
mysterious occurence, happened to me, and 
for the reason that I would like to have 
the mystery explained, and that I think that 
it might be of interest to some of my fel- 
low readers, I herewith submit the facts 
of the case. 

I was called in to see what I could do 
for a small dynamo that refused to “pick 
up” its load. The dynamo is a brand-new 
10-kw., direct-current machine, with four 
poles, compound-wound. The four brushes 
are connected in the usual manner, the leads 
being taken off the two lower ones. 

An expert was there, and had been run- 
ning the machine. He said it had given no 
trouble until this time, when he had shut 
down to show the man who was to have 
charge of the plant something about the 
engine. When, ten minutes later, he tried 
to start up again the dynamo was “dead.” 
I examined the connections and found them 
all right, and the machine free from 
grounds (in itself). We started up again, 
but the dynamo was “dead as a door-nail.” 
I short-circuited the 
line, and then the 
rheostat, with equally 
negative results. I 
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was standing over the machine, looking at 
the voltmeter when, accidentally, I let the 
screw-driver, which I held in my hand, come 
in contact with the two upper brush-hold- 
ers. There was a flash which “fixed” the 
screw-driver and the dynamo, too, for it 
“picked up” instantly, and has given no 
trouble since. I examined the machine 
again, and could find no trace of what hap- 
pened in it, except the short-circuit caused 
by the screw-driver. 
ALBERT G. FULTON. 
Oconto, Wis. 
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Problem in Motor Connections. 


The accompanying diagram (Fig. 1) rep- 
resents a 5-h.p. motor installed in a base- 
ment with a speed-regulating rheostat near 
it, and a starting box, S, on the floor above. 
The speed-regulating rheostat is operated 
automatically, so that there is no need for 
anyone to go downstairs in the ordinary 
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course of operation. It is desired to in- 
stall a %-h.p. fan-motor near the 5-h.p. ma- 
chine for ventilating purposes, and to con- 
nect it to the supply circuit so that when 
the larger motor is started up the little one 
will be started also but its speed must not 
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FIG. I.—PROBLEM IN MOTOR CONNECTIONS. 


be affected by the speed-regulating rheo- 
stat, R. After being started, it must run 
at full speed, regardless of the speed of the 
larger motor. The supply circuit enters the 
starting box, S, from above, and does not 


FIG. I2.—MR. GORILLA’S SOLUTION. 


go down into the basement at all. The con- 
nections are to be made with the least pos- 
sible quantity of wire. I should like for 
readers of the AMERICAN ELECTRICIAN to 
suggest the proper connections. 

Geo. W. MALcoL”o. 


Brooklyn, N. Y. 


————¢-0-4¢—___—_ 


Lamp Coloring Compound. 


If any reader of the AMERICAN ELEcTRI- 
CIAN knows of a good recipe for making 
coloring compound for incandescent lamp 
bulbs, I would appreciate highly the pub- 
lication of it in this department. I have 
tried one or two recipes, but the compound 
does not last any length of time; the least 
handling or exposure to weather causes it 
to wear off in spots until it is practically 
ineffective. 

K. G. Littte. 

Atlanta, Ga. 
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Questions 
| and Answers | 


Ingatries not accompanied by the name and address of 
the ingatrer, will not receive attention. 

What is th: best way to make storage batteries? 
(2) How shciid a new battery be tharged the 
first time? (:) Cau rubber or comyosition jars 
be cemented where they have been cracked? 

S. E. lf. 

(1) and (2) The subject cannot be treat- 
ed adequately in the space available in this 
department; “Electrical Designs” contains 
instructions of this kind; the price is $2.00. 
(3) Not satisfa®torily. 

How can a 6-volt, 4-ampere dynamo, with No. 
16 wire in the armature and Nos. 18 and 13 in 
the field (compound-wound) be changed to 110 
volts? (2) What will the output in amperes 
be? J. W. W. 

Rewind the armature with No. 29 silk- 
covered wire, putting 19 times as many 
turns in each coil as there are now. Re- 
wind the shunt coils with No. 31 silk-cov- 
ered wire to the same dimensions as the 
present coils. Rewind the series coils with 
No. 26 single-cotton-covered wire, putting 
19 times as many turns per coil as there are 
now. (2) About 0.2 ampere. 

Why will a rotary converter give a greater out- 
put operated six-phase than it gives as a three- 
phase machine? (2) In transposing line wires to 
neutralize inductive effects, must the same one of 
the wires always cross over the other, or can the 
two be spiraled? (3) If spiraled, with two cir- 


cuits on one pole line, should the spirals of the 
two circuits be in the same direction, or should one 


_ be right-handed and the other left-handed? 


C. E. F. 

Because the disposition of currents in the 
armature winding is more favorable as to 
heating, so that more current can be car- 
ried with the same rise of temperature. (2) 
and (3) It makes not the least difference. 

If a 6-pole motor, having a lap-wound armature 
with 6 paths, were operated with the field magnet 
coils on two diametrically opposite poles cut out of 
circuit and the two sets of brushes corresponding 
to these poles lifted from the commutator, what 
would be the results? The machine has equalizer 
connections on the armature winding. (2) What 
would happen if two adjacent field magnet coils 
were cut out? W. M. S. 

Excessive currents would flow in the 
equalizer connections and the current 
density under the remaining brush faces 
would be excessive; it would be better to 
leave all of the brushes on the commuta- 
tor. (2) The same results as in the first 
case; also an unbalancing of the magnetic 
field which might cause seriously excessive 
friction in the bearings. 

Is it good practice in wiring a house already 
built to fish the conductors up between the walls 
of the first floor to side fixtures and drop the 
lights from the ceilings of the second floor? (2) 
Can both conductors of a circuit be put in one 
flexible conduit? (3) Should a cut-out be used on 
the outside of a building where wires enter it? 
(4) Is it common practice to use cross-arms carry- 
ing more than four pins for light and power wires? 
(5) Is it good practice to run an alternating- 
current r1oo-volt circuit over ana parallel to a 
telephone line. S. C. R. 


It is so far as the wiring is concerned, 
but the illumination on the first floor will 
not be as good as with ceiling lights. (2) 
Yes. (3) Not necessarily. (4) Yes; 6-pin 
arms are frequently used. (5) It is pref- 
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erable not to do so, but it is often unavoid- 
able. 


In testing a three-phase alternator with a sub- 
merged iron-wire resistance for a load, the amme- 
ters in the three leads from the armature indicated 
(a) 46, (b) 74 and (c) 48 amperes respectively, 
at the same time. The 46-ampere lead was con- 


nected to one terminal, A, of the resistance coil, ` 


the 74-ampere lead to the exact center of the coil 
and the 48-ampere lead to the other extreme end, 
C; what caused the difference between the cur- 
rent in the middle lead and those in the other 
two? A J. /.D. 
lfe current in the lead.» was the coni- 
bin:rion of the other two; if a resņi'tance 
coil of half the resistance ¿f the one used 
had been connected to the terminals 4, C, 
of that one, without changing any of the 


connections, the three currents would have. 


been substantially equal. 


Should the field winding of a repulsion motor 
be a single winding, like that of a series-wound, 


direct-current motor, or divided into two groups 
like the starting and working winding of a self- 
starting, single-phase induction motor? (2) Is it 
necessary to use a continuous notched ring, as in 
an induction motor, or can projecting poles be 
used? (3) What is the relation between the field 
and armature windings? (4) Why will stich mo- 
tors not run on all frequencies? (5) Are they not 
the best for hoisting, ventilating fans, cranes, etc. ? 
F. B. A. 

Only one field winding is required. (2) 
Either construction may be used. (3) The 
question is obscure. The field winding is 
connected to the source of supply; the ar- 
mature winding is short-circuited through 
the brushes. (4) Because of the self-in- 
duction at high frequencies. (5) Not 
necessarily; they are probably better than 
the ordinary induction motor. 


Why are idle or “dead” segments sometimes 
put in the commutators of direct-current dynamos? 
(2) How does the charging current of an alternat- 
ing-current transmission line raise the voltage of 
the line? (3) What troubles result from open- 
ing such a line when it is loaded or short-circuited? 

F. A. B. 

Such segments are used only in the com- 
mutators of “open-coil” arc-lighting dy- 
namos, to separate the active segments 
widely and prevent the “spark” at the brush 
from welding them together. (2) It 
doesn’t; the electrostatic capacity of the 
line combined with its inductance, is what 
raises the voltage. It is impracticable to 
explain this satisfactorily here; see any 
text-book on alternating-current principles. 
(3) Unless opened at the instant when the 
alternating current is very near zero, a sud- 
den rise in e.m.f. which may puncture in- 
sulation in the connected apparatus. 

How can the positive and negative brushes of a 
multipolar dynamo be identified before carrying 
the leads to the switchboard? (2) Why does the 
negative wire of a dynamo circuit produce nearly 
the same effect as the positive wire when touched 
with the hand by anyone standing on the ground? 

H. H. T. 

By applying a voltmeter of the perma- 
nent magnet type to the different pairs of 
brushes; when the + post of the meter is 
connected to the negative brush and the 
other post to the positive, the needle is 
thrown against the back stop; when the + 
post is connected to the + brush and the 
other post to the negative brush, the needle 
is deflected over the scale. (2) Because 
there is a leakage path to the earth from 
some part of the armature winding and the 
person touching the wires gets about the 
same difference of potential from either 


wire to the ground. 


overhauled. 
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How much discrepancy is allowable between 
the individual voltages across different pairs of 
brushes on a multipolar machine? (2) In drying 
out a dynamo with its own current, should the 
machine be started up under short-circuit or should 
it be brought up to a low voltage before short- 
circuiting the armature? (3) Should the series 
field winding be cut out while drying out? M. S. 


None; the voltage between every pair of 
brush groups of opposite polarity should 
be exactly the same. If this condition can- 
not be obtained without shifting some of 
the brushes away from the proper com- 
mutating position, the machine should be 
(2) and (3) It should be 
started up ‘inder short-circuit through an 
ammeter, wth the series field winding in 
circuit, and the shunt field rheostat cut out, 
provided th» speed can be accurately ad- 
justed to keep the current down; if not, the 
series winding should be cut out of circuit 
and the machine started up under short- 
circuit through the ammeter, with the 
shunt field rheostat all in. 


What connections are necessary to take two-phase 
and three-phase currents from a lap-wound arma- 
ture in a 4-pole, direct-current machine? (2) If 
direct-current be passed through the stator wind- 
ing of an induction motor, will the polarity of the 
groups of teeth embraced by the successive coils be 
alternately north and south? F. M. 


For two-phase current, connect two dia- 
metrically-opposite commutator segments 
and carry a tap from them to one collector 
ring; connect two other opposite segments 
exactly half-way between the first two and 
carry a tap to a second ring; this is one 
phase. Connect the other two rings to two 
pairs of segments exactly half-way between 
the first two pairs, the two segments of 
each pair being always diametrically oppo- 
site. For three phases, one of the collector 
rings of the two-phase set may be used; if 
the commutator segments be numbered con- 
secutively all around the barrel, and the first 
two-phase ring is connected to Nos. 1 and 
37, using this for one of the three-phase 
rings, the other two rings must be con- 
nected one to segments 13 and 49, and the 
other to segments 25 and 6r. (2) Yes. 

What is the relation between the pùll of a 
stopped solenoid excited from a direct-current cir- 
cuit and from an alternating-current circuit, the 
winding being the same in both cases? (2) In 
what part of the circuit of an induction motor 
should a solenoid be connected for best results? 
(3) In an adjustable starting resistance for induc- 
tion motors, should each phase be provided with a 
resistance and switch contacts? (4) What is the 
best form of resistance to use? (5) When break- 
ing a polyphase circuit, should all of the legs or 
phases be opened? (6) Can I obtain copies of 
the April and May, 1901, AMERICAN ELECTRICIAN, 
or, if not, can I get copies of the articles on 
windings for magnets and solenoids published in 
those numbers? H. W. Z. 

There is no definite relation; the winding 
must be designed especially for alternat- 
ing current. (2) That depends on what 
it is desired to accomplish; if the magnet 
is to operate without reference to the cur- 
rent flowing in the motor, it should be con- 
nected across two of the leads. (3) Yes. 
(4) For smell machines- thin copper rib- 
bon arrangec non-inductively for large 
ones, either ca bon rods or a submerged 
rheostat having . onductors of non-magnetic 
material. (5) Y.s. (6) The numbers are 
out of print; the articles will be published 
in book form wih much additional rna- 
terial, probably within the next three 
months. 
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POWER PLANT OF ANHEUSER-BUSCH BREW 
ING ASSOCIATION, AT ST. LOUIS. 


The electric generating plant and refrig- 
erating machinery of the Anheuser-Busch 
Brewing Association in St. Louis, Mo., are 
located in one building having a‘side on 
Ninth Street and facing Pestalozzi Street, 
where the general offices of the Association 
are situated. The boiler house which con- 
tains a battery of eleven 500-h.p. Heine 
water-tube boilers is about 500 feet from 
the engine room. There are three main 
steam lines to the power and refrigerating 
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Window 


FIG. I.—PLAN 


plant, one 18 in., one 14 in. and one 12 in. 

The electric power plant consists of two 
750-h.p. vertical compound Corliss con- 
densing engines, built by the Fulton Iron 
Works in 1901. These engines have 21-in. 
and 42-in. cylinders, and a stroke of 48 ins. 
The steam pressure is 140 lbs., and speed 
90 r.p.m. They are direct connected to 
500-kw. General Electric 240-volt direct- 
current generators. These, with the two 
200-kw. De Laval steam-turbine dynamos, 
give a total normal capacity of 1400 kilo- 
watts The two 300 b.h.p. turbines are of 
standard De Laval type, each direct con- 
nected to a pair of 200-kw., 240-volt direct- 
current generators, built by the Bullock 
Electric Manufacturing Company, and op- 
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zate under 140 lbs. steam pressure and a 
vacuum of 27 ins. 


Fig. 1 shows in outline the general ar- 
rangement of the engine room, and Fig. 2 
is a view of the turbine units. The steam 
guarantees given by the De Laval Steam 
Turbine Company in connection with these 
machines, were as follows: 


Full load—17.9 lbs. of dry steam per B. H. P. 


per hour. . 

Half load—zo.1 lbs. of dry steam per B. H. P. 
per hour. 

Quarter load—z24.9 lbs. of dry steam per B. H. P. 
per hour. 


- These guarantees were for 140 Ibs. 


steam pressure and 26 ins. vacuum, and on 


rc - ~ | 
500 K.W. Generators, | as 
800 H.P. Engines. = 


ul Turbine Sets. p 


| 7 300 H.P. De Lav: 
ty >. Generators. 


250 K.W. D.C 
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pump driven by a 10-h.p. Bullock motor, 
whose speed may be varied by means of a 
multiple voltage system. 

The condensing apparatus for the steam 
turbines is a duplicate of that installed for 
the compound engines, with the exception 
of the circulating pump, which is an 8-in. 
centrifugal pump built by the Kingsford 
Foundry & Machine Works. Each exhaust 
line is provided with a 24-in. relief valve, 
which opens to the atmosphere. Cochrane 
separators are installed in the steam lines 
and numerous traps drain the piping, sepa- 
rators and turbine steam chambers. 

The oil from the engines is drained into 
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POWER PLANT OF THE ANHEUSER-BUSCH 


acceptance test recently run the steam con- 
sumption came well within these figures, 
and the machines were accepted. 

The normal requirements of the plant are 
sufficient to keep one engine and one tur- 
bine fully loaded, thereby making it possi- 
ble to hold one engine and one turbine in 
reserve at all times. 

The exhaust steam from the engines is 
led into a Wheeler surface condenser of 
1500 horse-power capacity. Condensing 
water from the cooling towers is circulated 
through the condenser by a 1o-in. Wheeler 
centrifugal pump driven by a 50-h.p. Bul- 
lock direct-current motor. The condensed 
steam and air are removed together by 
means of an Edwards triplex wet vacuum 


BREWING ASSOCIATION, 


a filter and then pumped by means of the 
Siegrist automatic oiling system, to the en- 
gines, where it 1s fed under pressure. The 
turbine oiling system is independent of the 
engine drainage, but is essentially the same 
in its operation. 

The electric cables from generators, after 
passing through and under the floor, are 
led through ducts behind the massive 
switchboard which is erected above, on the 
operating gallery. The switchboard is 
made of heavy panels of white Vermont 
marble and covers nearly the entire wall 
at one end of the engine room. There are 
32 panels in all, but only 20 of them are 
now in use. The voltmeters and ammeters 
are of the Weston standard station type, 
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and may be read from the floor some dis 
tance below, by means of their illuminated 
scale. Each main and feeder circuit is pro- 
vided with an ET-E circuit breaker. The 
switches are all of heavy construction and 
neat design. 

The greater portion of the load on the 
generators is used in driving motors dis- 
tributed all over the large brewing plant, 
for operating automatic malting machinery, 
bottling machines, elevators, fans, blowers, 
pumps and for charging storage batteries 
used on the electric delivery truck. This 
entire plant was designed and erected un- 
der the supervision of Mr. Ernest Ruebel 
of Ruebel-Schwedtman-Wells, consulting 
engineer for the Association. 

The engine room is well lighted and is 
one of the handsomest in the West. The 
walls have a wainscoting of glazed tile, and 
the floor is laid with tile of a pretty design. 
Engines and turbines are painted a deep 
red color, and are striped with gold leaf. 
An automatic Otis electric elevator is in- 
stalled for the use of the attendants in go- 
ing about from the condenser room, which 
is underneath the turbines to the floor 
above, where the brine-cooling coils for 
refrigerating machinery are located. 
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NEW GENERATING SET. 


The B. F. Stustevant Company, of Bos 
ton, Mass., has brought out the generating 
set shown by Fig. 1 herewith, which is 
said to embody many new features. The 
general design of the engine is said to in- 
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shaft solid in one piece and shrinking the 
discs onto it. A special arrangement of the 
Rites’ governor is said to give a regulation 
within 1 to 14% per cent from full load to 
no load, and by a modification of the Mar- 
shall valve gear an adjustment of the cut- 
off from zero to 70 per cent is attained. 
The main bearings, crankpin, valve stem 
and slides are babbitted with the Sturte- 
vant white metal. 
A recent improve- 
ment is the wa- 
ter-shed partition 
which prevents 
the water from the 
piston rod stuff- 
ing box from 
reaching the in- 
terior of the en- 
gine frame, and 
the oil on the re- 
ciprocating parts 
from being thrown 
Out into the en- 
gine room. The 
main body of the 
engine is enclosed 
on both sides by 
removable plates, as may be seen from the 
illustration, and the crank webs are enclosed 
by a cast-iron hood having two holes with 
removable covers, one for the purpose of 
cleaning the crank-pin box while it is in 
motion, and the other for removing the box 
without taking off the large hood. Between 
the watershed partition and the front end 
of the cylinder, is a hand hole for reach- 
ing the stuffing box bolts without communi- 
cation to the oil spaces. There are two 


FIG. 


FIG. 2.—TURBO-GENERATOR UNITS IN ANHEUSER-BUSCH BREWERY. 


clude all the latest improvements to the 
horizontal type. The reciprocating parts are 
substantially constructed and _ counterbal- 
anced with lead load discs. A feature of 
construction is that of forging the crank- 


oiling systems for this type of engine, the 
gravity or tank system and that by forced 
pump lubrication. The generator of this 
set is of the eight-pole type, and is said to 
be capable of carrying momentary over- 
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loads of 50 per cent without any shifting 
of brushes or flashing of the commutator, 
and an overload of 25 per cent for a period 
of two hours without undue heating. The 
average temperature rise is about 33 to 35 
degs. C. Before being shipped, the gen- 
erator is given a break-down test of 1500. 
volts, alternating for sixty seconds between 
the conductors and the frame of the ma- 
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‘chine to test the insulation. 


I.—STURTEVANT GENERATING SET. 


The magnet 
frame is of cast iron, split horizontally. 
The pole pieces are of wrought iron with 
cast iron shoes, and are secured to the 
magnet frame by through bolts. Any of 
the pole pieces may thus be removed to re- 
pair the field coils. The latter are wound 
up in two sections, with an air space be- 
tween the shunt and series coils. The 
shunt winding is a double cotton-covered 
magnet wire, the series winding is of solid 
copper bars insulated in the same manner 
as the shunt coil. The armature is of the 
ironclad, form-wound, _ ventilated-drum 
type, having a core built up of charcoal 
iron plates, which after being thoroughly 
Japanned are mounted upon a cast iron 
spider and securely held in position by end 
flanges. No bolts pass through the arma- 
ture laminations. The armature spider has 
an extension upon which is mounted the 
commutator making the armature and com- 
mutator one unit. The armature conduc- 
tors are solid copper bars, without joints, 
except at the commutator end. In the con- 
struction of the commutator only drop- 
forged or drawn segments are used, these 
being secured in cast iron shells of spider 
construction and clamped in place with a 
steel ring. No cast segments of any na- 
ture whatever are used. The segments are 
insulated with mica, the end insulation con- 
sists of micanite rings and the whole com- 
mutator is assembled while hot, under pres- 
sure. Carbon brushes only are used, the 
commutator being so proportioned and the 
brushes of such size as to allow at least 
one square inch of brush area to every 30 
amperes carried. These brushes are car- 
ried in holders of approved construction, 
each mounted upon a self-contained brush 
rigging so arranged that the entire set of 
brushes may be rotated completely around 
the commutator. Hand wheels are fur- 
nished for adjusting the brushes in posi- 
tion, these hand wheels being so located 
that the brushes may be adjusted from 
either side of the generator. 
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New Apparatus 
and Appliances 


EMERGENCY PIPE CLAMP. 

James McCrea & Co., of Chicago, Ill., 
have brought out the emergency pipe clamp 
shown by Fig. 1 herewith. The clamp is 
made of malleable iron complete with 
packing ready for use. The clamp is easily 
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FIG. I.—EMERGENCY PIPE CLAMP. 


and quickly applied, and being compact, is 
available for pipes which are very close to- 
gether, such as in coils. The lengths vary 
from 314 ins. to 4 ins., and the size of pipe 
from 1⁄4 in. to 4 ins. For the rapid repair 
of leaks and splits in pipes, the clamp 
should find a wide application. 


SECONDARY SPARK COILS FOR JUMP SPARK 
IGNITION. 
Fig. 2 herewith shows the “Fire Ball” 


jump spark coil made by the New York 
Coil Company, of New York City, which 
besides being waterproof is claimed to give 
a fatter and hotter spark with less expen- 
diture of current than others of the same 
proportions. The coils are said to deliver 
a full 34 in. spark with a primary poten- 


FIG, 2.—‘FIRE BALL” JUMP SPARK COIL, 


tial of 6 volts. The contact points are 
made of platinum-iridium rivets and have 
large wearing surface. The coils are put 
up in oak cases and are furnished with or 
without a vibrator. 


HANCOCK VALVES. 

Fig. 3 herewith shows a globe valve 
made by the Hancock Inspirator Company, 
of New York City, in which many features 
of merit are combined. The globe, angle 
and cross valves made by the company are 
made of special composition, and are 
screwed and flanged in sizes up to 3 ins. 
The valves are made one standard only 
for all pressures. Under test the bodies 
of the valves are said to withstand a pres- 
sure of 4000 lbs., and to remain tight with 
a water pressure of more than 1000 Ibs. per 
square inch. The discs are made of a spe- 
cial mixture which does not contain any 
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zinc, and the spindles are made of Tobin 
bronze. From the illustration which shows 
a I-inch globe valve, it will be seen that 
the area of the most contracted part of 
the valve is ample and of full size. The 
metal of the valves has been distributed to 
give uniform strength, and the area has 
not been reduced for the purpose of reduc- 
ing the weight. Attention is called to the 
way the valve is guided on the stem. Two 
collars upon the stem guide the disc nut 
and prevent the disc from cocking. The 
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FIG. 3.—HANCOCK GLOBE VALVE. 


projection on it which serves two purposes 
—it acts as a guide when the seat is 
ground, and also prevents the cutting of 
the seat by wire drawing of the steam 
when the valve is slightly open. When the 
valve is slightly raised from its seat as 
shown, it allows the escaping steam to 
clean the seat, so that when the valve is 
seated all foreign matter has been blown 
from the seat. The bonnets are made with 


FIG. 4.—HANCOCK TEE HANDLE. 


a long thread engaging the body of the 


valve and the shoulder of the bonnet is” 


made narrow, which is said to be an im- 
provement over the form having a wide 
shoulder bearing upon the wide surface on 


ŞI 


the top of the body of the valve. Fig. 4 , 
herewith shows the peculiar method of at- 
taching the tee handle. The hole in the 
handle is made tapering with one side flat, 
and the spindle of the valve is also made 
tapering with one side flat to receive the 
handle, the tee handle being held on the 
spindle by means of a nut. 


NEW MOTOR CONTROLLER. 

The type of controller shown by Figs. 
5 and 6, and made by the Cutler-Ham- 
mer Manufacturing Company, of Milwau- 
kee, Wis., is intended for the operation of 
machine tools or similar apparatus. in 
which the operator is within reach of the 
controlling handle, the speed regulation be- 
ing effected entirely by means of shunt field 
control. The objects sought in design 
were the provision of a large number of 
field regulating points, the elimination 
of possibility of the motor starting on 


FIG. 5.—MOTOR CONTROLLER. 


weakened field, the operation of the device 
with a single lever in a simple and natural 
manner, and the returning of all parts to 
the starting position automatically under 
conditions necessitating this action. The 
apparatus consists of a motor starter of 
approximately standard construction, and 
a series of field buttons controlled by a 
field resistance lever mounted on the same 
hub post as the starter lever and co-operat- 


FIG. 6.—MOTOR CONTROLLER. 


ing therewith. In operation the motor is 
started and brought to speed by moving 
the handle to the right, this handle being 
attached to the field regulator lever which 
is mechanically connected to the starter 
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lever so as to move them as one piece in 
starting the motor. During this operation 
of starting, the field resistance is short-cir- 
cuited by an auxiliary contact mounted on 
the starter lever and a curved sector located 
just below the armature contacts. When 
the two levers have been moved to the posi- 
tion in which all resistance is cut out of 
the armature circuit, a keeper on the start- 
er lever is attracted by the retaining mag- 
net, and the starter lever is held in this 
position. At this time also the auxiliary 
contact above referred to has left the 
curved sector thus removing the short-cir- 
cult from the field resistance. The field 
lever is now free for movement over the 
field rheostat buttons at the will of the 
operator, and may be left at any desired 
_ point, thus regulating the speed of the mo- 
tor as desired. If the retaining magnet is 
de-energized either by failure of voltage or 
by operation of overhead release devices, 
the starter lever is released and returns to 
the starting position, carrying with it the 
field rheostat lever. Fig. 5 shows the “off” 
position of the controller equipped with 
underload release, and Fig. 6 shows an 
operative position of a controller equipped 
with both underload and overload release. 


NEW RECO FLASHER. 

After many years of experimenting, the 
Reynolds Electric Flasher Manufacturing 
Company, of Chicago, has placed on the 
market an electric sign flasher for controlling 
circuits of from ten to one hundred amperes. 
It is made with one, two, three, four, five, 
six or more double pole switches having a 
capacity of 15, 35, 50, 75 or I00 amperes 
each; thus from fifty to five hundred four- 
candle-power lamps may be flashed on and 
off with one switch, and as many switches 
can be added as desired. 

The switches are controlled by cams which 
close them automatically in any desired se- 
quence or combination. With this flasher, 


FIG. 7.—RECO FLASHER. 


1 
electric signs can be flashed as a whole; 
double-faced signs flashed alternately, each 
sign as a whole; or on signs containing a 
number of words or lines, each word or line 
can be flashed separately, then all at once. 
Its mechanical and electrical construction is 
simpler, it has fewer working parts and is 
heavier and more substantial than any flash- 
er before produced by this company. Its 
construction also avoids the multiplicity of 
circuits running through the flasher, as the 
division of circuits can be made at a cut- 
out box located in the circuit between the 
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sign and the flasher. The switch jaws are 
provided with automatic lubricators in the 
shape of grease cups or pockets, as shown in 
the accompanying illustration. These hold 


sufficient grease to keep the sliding contacts. 


perfectly clean and well lubricated for weeks 
without refilling. The switch blades drop 
from the jaws by gravity aided by a spring 
as they are released by the cams, thus insur- 
ing an instantaneous break and avoiding un- 
due arcing. The blades as well as the jaws 
are made of the best grade of switch copper. 
Reco flashers are very simple to connect to 
signs as they are simply cut in between the 
sign and the service and can be quickly in- 
stalled to control signs that are already up. 


NEW DUNCAN WATT-HOUR METER. 

The direct-current watt-hour meter, built 
by the Duncan Electric Manufacturing 
Company, of Lafayette, Ind., like other elec- 
trical apparatus, has been the subject of 
marked improvements during the past year. 


FIG. 8.—DUNCAN WATT-HOUR METER. 


Figs. 8 and 8a show the latest form of this 
meter. The series field coils are machine 
wound, then thoroughly taped to insure per- 
fect insulation. The manner in which they 


are clamped to and held on their supporting | 


rods is clearly shown in the illustrations. 
The armature is wound with 10,000 turns 
of No. 41 magnet wire and herein lies the 
meter’s superiority to previous direct-cur- 
rent meters; its torque is from 20 to 25 per 
cent higher while it does not consume as 
much energy as the older types. The re- 
tarding magnets are put through an artificial 
ageing process requiring six months, and 
by the time they are put into the meter, they 
are fully guaranteed not to lose strength, 
even in the presence of strong external 
fields. This quality, it is stated, enables the 
meter to maintain its accuracy indefinitely 
and prevents any change in its characteristic 
after being calibrated at the factory. The 
retarding disc is made from the purest 
aluminum obtainable and is accurately 
weighed and balanced before being as- 
sembled. 

An improvement which undoubtedly ap- 
peals to meter engineers and central station 
managers is the “visual” bearing and 
“threadless” jewel post of the Duncan 
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meter. The detachable spindle point may 
be taken out and inserted again without the 
slightest inconvenience, and without any 
special tools. The “threadless” jewel post, 
as the name implies, is without threads; it 
is held firmly in position by a wire spring, 
and its insertion or removal requires but a 
moment. To prevent the brushes from get- 
ting out of alignment, they are mounted 
upon a suitable moulded lava support and, 
being firmly fastened, their tension upon the 
commutator is maintajned constant, as well 
as the point of contact. No part in the 
make-up of a commutator meter is pro- 
ductive of more trouble than the commuta- 
tor itself. The Duncan Electric Company 
has made numerous experiments during the 
past two years in an effort to produce an 
alloy that would be free from the troubles 
to which commutators of direct-current 
motor-meters have been subject ever since 
their adoption; the result is a composition 
which is said to be untarnishable, so that 
the commutator does not turn black after 
being in service for a short time. 

In order to overcome the friction of the 
bearings and enable the meter to, measure 
accurately very small loads, the compensat- 
ing coil is rigidly secured within the front 
series field coil, in close proximity to the 
armature, and its torque effect upon the 
armature is adjusted by cutting in or out 
of circuit a portion of the turns comprising 
it. The terminals of the various groups of 
turns of the coil are connected to the con- 
tacts of the button switch shown in Fig. 8 
just beneath the field coils, by means of 
which the strength of the compensating 
winding may be properly adjusted. The ad- 
vantage of this arrangement over the no 
pushing in or out of a loose compensating 
coil, which changes its position every time 
an attempt is made to fasten it, is obvious. 

The binding posts in the Duncan meter 
are fire-proof, no wood or other combustible 
material being employed; the mount is of 
a specially prepared insulating fibre treated 
with tungstate of sodium. The appearance 


FIG. 8A.—DUNCAN WATT-HOUR METER. 


of the meter is particularly pleasing since 
its finish is that of a semi-dull hard rubber 
black with the name plate silvered. The 
dials are unusually large, made of porcelain, 
and calibrated to read direct in kilowatt 
hours without the application of any “con- 
stant” whatever. The cover is removable 
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from the front, thereby permitting the meter 
to be installed quite close to the ceiling. It 
also fits closely into a felt lined groove and 
is said to be absolutely dust- and insect- 
proof. By way of testing the dust-proof 
qualities of the meter, the makers installed 
one of them in a flouring mill eleven months 
ago and upon being inspected three weeks 
ago, it was found to be as clean and free 
from dust within, as when first installed. 


WESTINGHOUSE OIL CIRCUIT-BREA KERS. 


The Westinghouse Electric & Manufac- 
turing Company has brought out a new 
automatic oil circuit-breaker, known as 
electrically-operated Type E, adapted to 
distant control work and designed for volt- 
ages from 3300 to 25,000. The circuit- 
breaker is made in single-pole units, each 
being mounted apart from the switchboard 
in a brick or concrete compartment. Two, 
three and four-pole combinations are made 
by placing the units side by side. The base 
of each unit is of treated soapstone and 
holds two heavy porcelain insulators which 
carry the stationary contacts and the con- 
nection to the external circuit. The mov- 
able contacts are at the ends of a U-shaped 
metal casting fastened at the center to a 
rod of treated wood, which is moved up 


FIG. 9.— WESTINGHOUSE OIL CIRCUIT-BREA KER. 


and down by the operating mechanism in 
closing or opening the circuit. The final 
arc on breaking the circuit is taken by an 
arcing tip which may easily be replaced. 
The movable contacts are in the shape of 
truncated cones and fit into corresponding 
surfaces in the stationary contacts which 


are made up of a number of copper springs. | 


This arrangement gives a large area of 
contact, and is claimed to insure a positive 
contact over its entire surface, and entirely 
prevent “freezing” under any condition of 
overload. The tanks are liberally insulated 
and the inner surface so shaped as to re- 
duce the amount of oil required, and there- 
fore the fire risk, to a minimum. The open 
position is in all cases maintained by 
gravity. A simple system of levers and 
toggles is mounted on the top of the base 
and a powerful iron-clad solenoid is ar- 
ranged with its movable core so attached 
to the lever system that when the magnet 
is energized the circuit-breaker will be 
closed. The standard voltage used on the 
solenoid is 125 volts. A second electro- 
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magnet acts as a tripping coil and may be 
controlled by a relay of any desired type. 
A small single-pole, double-throw switch 
is mounted on the base and is operated by 
the motion of the levers in opening or 
closing this circuit; it controls the tell-tale 
indicator and lamp which are mounted in 
view of the operator. The entire mechan- 
ism is extremely compact and solid in con- 
struction, while the insulation has been 
carefully provided for. As in other West- 
inghouse oil circuit-breakers, the break 
takes place near the surface of the oil in- 
stead of at the bottom where there is almost 
always a certain amount of sediment. 
These circuit-breakers have no live parts 
exposed. The oil tanks are firmly held in 
position by special holders, which, by the 


FIG IO. 


FIG. I I.— WARNER ARC LAMP. 


simple movement of a lever, may be re- 
moved and all contacts examined without 
disturbing any other part of the circuit- 
breaker. 


NEW CORD ADJUSTER. 

The Marshall Electric Manufacturing 
Company, of Boston, has brought out the 
new form of cord adjuster shown by Fig. 
10 herewith. The adjuster is intended for 
use where such adjusters as the Dow are 
not required. The device does not roll up 
the cord like the Dow adjuster, but it can 
be worked by hand, and will doubtless be 
found satisfactory for many places. 


THE WARNER ARC LAMP. 

Fig. 11 herewith shows the Warner en- 
closed arc lamp made by the Warner Arc 
Lamp Company, of Muncie, Ind. The 
lamp differs from the usual enclosed arc 
lamp in that it operates on the shunt 
principle of control, whereas most arc 
lamps operate on the differential principle. 
In the series enclosed arc lamp the car- 
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bons are fed in a way which is said to be 
strictly electrical, the shunt having no con- 
nection or control over the series magnet 
in a mechanical way. For this reason the 
lamp has but a very small number of parts. 
Thete are, the manufacturer says, no 
springs or multiplicity of rods, levers, dash- 
pots, pivots etc., nor joints about the lamp 
to become corroded or stick. The globe 
cap is made in one piece, and that of an 
insulating material which is both a non- 
conductor of heat as well as of electricity 
so that insulating bushings are not required 
in supporting the lower carbon holder from 
the gas cap. The gas cap of the lamp be- 
ing also an insulator, no additional insula- 
tor is required at these points. The gas cap 
is made large, and is mounted at a suitable 
distance below the frame of the lamp so 
as to allow a current of air to go up 
through the opening at the bottom of the 
outer globe and circulate around the inner 
globe, keeping it cool, and over the gas cap 
between it and the bottom of the lamp, 
thereby dissipating the heat of the arc and 
preventing it from entering the lamp body, 
and raising the resistance of the shunt and 
series coils. .A peculiarity of the lamp is 
the use of an open bottom outer globe. 
The lamp is quite light, weighing only 19 
pounds with globes complete. The same 
principle involved in the direct-current 
series enclosed lamp is also being carried 
out in the other lamps being brought out 
The results are said to 
be very apparent in the alternating cur- 
rent lamps, the tendency to vibrate and 
chatter, it js claimed, being obviated. The 
current in the multiple lamps is said to 
constantly reduce from the time it picks 
up until it feeds, often resulting in a varia- 
tion of from 5 amperes at pick up on I10 
volts to one ampere at the time of feed- 
ing. The result is said to be a saving in 
the current consumption, and a slight va- 
riation in the amount of light furnished, 
because as the current is reduced the arc 
is lengthened and the power lost in the re- 
sistance reduces until it reaches a minimum, 
which the manufacturer claims often falls 
as low as 20 watts on 110 volts. 


NEW BOOKS. 


MopERN Practicar EL vectricity. By R. 
Mullineux Walmsley. Chicago: W. T. 
Keener & Co. Cloth; 4 volumes; 1200 
pages, total, 7 ins. x 10 ins.; 1208 illus- 
trations. Price, $12.00. 

The title of this rather ambitious work 
is a misnomer; it might appropriately be 
entitled a history of the development of 
electrical apparatus up to 1900, with the 
equations of fundamental laws and descrip- 
tions of interesting antiquities. Very few 
really modern applications of electricity are 
described, the first three volumes being de- 
voted to historical matter and descriptions 
of obsolete apparatus—not merely obsolete 
to the ordinary degree characteristic of ap- 
paratus abandoned a few years ago but so 
far out date as to be entirely unfamiliar to 
the present generation of engineers so far 
as the actual machinery is concerned. It 
seems a pity that the author should have 
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so misapplied his technical knowledge, 
which is evidently not lacking. While the 
books are extremely interesting and con- 
tain a sprinkling of useful information, the 
latter is such a small proportion of the 
whole, and therefore so hopelessly buried, 
that the work has no practical engineering 
value. 
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“MECHANICAL WorLD” Pocket DIARY AND 
Year Book, For 1905. Manchester, Eng. : 
Emmott & Co., Ltd. Buckram; 333 
pages, 4 x 6 ins.; 66 illustrations; nu- 
merous tables. Price, 6d. 

This is the eighteenth edition of this 
highly meritorious little reference book, 
and it shows evidence of careful revision. 
There have been added tables of the 
squares, cubes and fourth powers of frac- 
tions, trigonometrical ratios, powers and 
roots of useful factors and sheet and hoop 
iron gauges. The section on ball bearings 
has been revised and a table added which 
gives the relations between ball diameter, 
number of balls and diameter of ball circle. 
A short section on the speed and power of 
small launches has also been added. 


Fow.er’s ELECTRICAL ENGINEERS’ YEAR 
Book. Manchester, Eng.: Scientific Pub- 
lishing Company. New York: D. Van 
Nostrand Company. Boards or leather- 
ette: 600 pages, 334 ins. x 6 ins. ; 8o illus- 
trations; numerous tables. Price, boards 
75c.; leatherette, $1.00. 

This is the 1905 edition of Mr. Fowler’s 
well-known pocket book for electrical engi- 
meers. It has been carefully revised and 
somewhat enlarged. Among the new ma- 
terial may be mentioned additions to the 


sections on parallel operation of dynamos, . 


management of dynamos, types of electrical 
measuring instruments and their use, elec- 
trical distribution, storage batteries and 
electric traction. The section relating to 
alternating-current working has been ex- 
tensively revised and improved. An error 
on page 156 remains uncorrected; in the 
formula for maximum allowable number 
ampere-conductors around the periphery of 
the armature of a multipolar dynamo, the 
co-efficient 288 should be 144, in order to 
make the equation consistent with the one 
for bipolar machines. We have pointed 
out this error twice before. The book is 
excellent, however; it is impracticable to 
eliminate errors in one of this class. 
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HUGE ELECTROMAGNETIC CONTROLLERS. 


The Electric Controller & Supply Com- 
pany, Cleveland, Ohio, has just shipped the 
second of two 200-h.p., 220-volt magnetic- 
switch controllers to the Lorain plant of 
the National Tube Company. These con- 
trollers are for reversing motors driving 
the tilting tables on each side of the plate 
mill. They give automatic acceleration, 
which can be adjusted to the maximum rate 
consistent with safety to motor and gear- 
ing. 

When reversing from full speed forward 
to full speed reverse, the table is auto- 
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matically brought to a quick stop and ac- 
celerated in reverse direction in the least 
time interval consistent with safety. The 
magnetic controller, with its resistance 
bank is placed near the motor, thereby ef- 
fecting economy in the use of heavy c-n- 
necting wire. The operating controller 
consisting of a small master switch, is con- 
veniently mounted on the roller’s “pulpit,” 
and since the contacts of this controller 
carry only a small current, it may be oper- 
ated with ease, and the connecting wires are 
small. The construction of the magnetic 
controller is such that no matter how rap- 
idly the operating controller may be re- 
versed, the current to the motor is auto- 
matically limited to a safe value. 
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LARGEST GAS-ENGINE-DRIVEN GENERA- 
TORS IN THE WORLD. 


The California Gas & Electric Corpora- 
tion, San Francisco, Cal., has just placed 
an order with Crocker-Wheeler Company 
for three 4000-h.p. three-phase revolving 
field alternators, to be driven by 6000-h.p. 
gas engines to be built by Snow Steam 
Pump Works. These generators will be the 
largest in capacity in the world driven by 
gas engines, and will furnish power to 
operate the United Railroads of San Fran- 
cisco, in accordance with a contract re- 
cently secured by the California Gas & 
Electric. Corporation. The Snow gas en- 
gines, to which they will be direct-connect- 
ed, are the largest in the world for this 
class of service. They will run at 83 r.p.m., 
and the generators will deliver 13,200 volts 
at 25 cycles: The installation of these 
three engine-driven generating units in San 
Francisco will mark an important step for 
the transmission company, as they will op- 
erate in parallel with the water power 
plants of the company, and thus serve as 
an important reserve plant for the entire 
system. One of the units will be used ex- 
clusively for handling the peak load on the 
railway lines. 

The securing of this contract by the 
Crocker-Wheeler Company indicates that 
the important position this company has 
held in the direct-current field is also to be 
maintained in the alternating line. 
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CUTLER-HAMMER EXPANSION. 


The Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, ts building a three-story 
addition to its factory which will add §50,- 
oco square feet of floor space to the plant. 
The construction is of the. slow-burning 
type, and it is expected that the addition 
will be ready for occupancy this month. 
The building will be equipped with the 
Grenelle system of sprinklers, will be heat- 
ed by the Paul system and lighted with 
mercury vapor lamps. The fire-service 
storage tank, with a capacity of 75,000 gal- 
lons, will be located under the boiler room, 
and the fire pump will have a capacity of 
750 gallons a minute. The power plant for 
the entire factory will be in the_new build- 
ing, and will be up-to-date in every re- 
spect. 


[VoL. XVII. No. 1. 

As soon as this building is completed 
work will begin on an addition to the 
present office building to which another 
story will be added. The third floor of this 
building will be entirely devoted to the 
engineering department, while the super- 
intendent, chief of the engineering depart- 
ment, cost department, publicity depart- 
ment and a part of the accounting depart- 
ment will occupy the second floor. The 
executive offices and the rest of the account- 
ing department will be on the first floor as 
at present. 

The works of the Cutler-Hammer Manu- 
facturing Company now occupy an entire 
block, with the exception of a small plot 
on one corner. Recently this company pur- 
chased a plot of ground on St. Paul Ave- 
nue, opposite its factory, upon part of 
which a brass foundry has been erected. 
Upon the remainder of this property build- 
ings will be erected during the coming year 
for storage and factory purposes. 


ee o> a aaa 


THE RECORD RUN OF THE WESTINGHOUSE 
EXPOSITION TURBINE. 


A memorable incident of the morning 
following the close of the St. Louis Ex- 
position was the formal shut-down and in- 
spection of the 600-h.p. Westinghouse steam 
turbine generator unit in the Palace of Ma- 
chinery after a continuous run of over 
3962 hours—a performance which has had 
no parallel in steam turbine work. This 
machine was started on its long run at 
9.20 o'clock on the morning of Monday, 
June 20, shortly after its installation at the 
Fair, and was stopped at 11.32 o'clock on 
the morning of Friday, December 2. Dur- .- 
ing the five and a half months that the unit 
was in operation it supplied current for 
light and power throughout the Westing- 
house exhibits in the Palaces of Machin- 
ery, Electricity and Transportation. Mr. 
Charles F. Foster, chief operating engi- 
neer of the Exposition; Mr. H. M. Holman, 
supervising engineer at the Government 
Exposition gas-engine tests, and a number 
of Westinghouse representatives, including 
Messrs. Wallace Franklin, of Detroit, 
C. C. Chappelle, of Chicago, and W. K. 
Dunlap, managing director of the Westing- 
house exhibits, were present when the tur- 
bine was stopped. It was found to be in 
perfect condition, and there were no signs 
of wear, the bearings still retaining the 
tool marks as they had come from the 
shops. 

There have been at least two instances cn 
record in America in which reciprocating 
engines have been run continuously for 
about the same length of time as that of 
the record run of the Westinghouse tnr- 
bine. The remarkable feature of the tur- 
bine run, of course, was the maintenance 
under load of a speed of 3600 revolutions 
a minute for such a long period. From 
8.30 o’clock in the morning to 10.30 o’clock 
in the evening, every day of the run, the 
load carried varied from 75 per cent of full 
load to 25 per cent overload. The total 
number of revolutions almost touched the 
billion mark—855,792,000. 
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THE BUSIN ESS SITUATION AT THE CLOSE OF F 1904 


WM. NUGENT & CO., Chicago, Ill.— 
We have found it necessary to equip our 
shops with more machinery and engage 
more men in order to fill our orders. 


S. J. STEWART, New Orleans, La.—I 
have done 50 per cent. more business this 
year (1904) than last, and the prospects 
for 1905 seem to be as good if not better. 


KNAPP ELECTRIC AND NOVELTY 
COMPANY, New York City, N. ¥Y.—We 
find a most satisfactory increase in sales, 
general conditions good and the outlook for 
1905 extremely bright. 

THE CRESCENT INSULATED WIRE 
& CABLE COMPANY, Trenton, N. J.— 
We are very busy in our Insulated Wire 
Department, and the prospects for the com- 
ing season are very bright. 

CROUSE-HINDS COMPANY. Syra- 
cuse, N. Y.—Our fiscal year closed July 1, 
consequently we are not able to say very 
much at this time. We believe, however, 
that the outlook for business is fine. 

W. S. HILL ELECTRIC COMPANY, 
New Bedford, Mass.—Our business has 
never been so good before, and it seems 


from the general tone as if the present brisk 


demand for material would continue. 


THE FIDELITY ELECTRIC COM- 
PANY, Lancaster, Pa.—We find the pros- 
pect for our electrical business for the com- 
ing year most favorable. At present we 
have orders booked to run us three months. 

THE DERRY-COLLARD COMPANY, 
New York City, N. Y.—While the past year 
has been below par in the book business, 
there is a decided improvement .at present, 
and prospects for an exceptionally good year 
for 1905. 

AMERICAN DE FOREST WIRE- 
LESS TELEGRAPH COMPANY, St. 
Louis, Mo.—The development of our sys- 


tem during the past year has been very sat- 


isfactory, and has exceeded the most op- 
timistic hopes of its friends. 

THE KESTER ELECTRIC MANU- 
FACTURING COMPANY, ‘Chicago, Ill.— 
The closing year has been a very prosper- 
ous one for us, business being such as to 
necessitate running our factory night and 
day for over three months. 


KRAUSHAAR BRASS MANUFAC- 


TURING COMPANY, St. Louis, Mo— 
The business conditions as we have found 
them during the past year have been ex- 
ceedingly good, and present prospects point 
to a very busy coming year. 
ENGBERG’S ELECTRIC AND ME- 
CHANICAL WORKS, St. Joseph, Mich.— 
Our business for 1904 has been by far the 
best in our experience. We were obliged to 
take larger quarters because we were un- 
able to keep up with our orders. 
“LIBERTY MANUFACTURING COM- 
PANY, Pittsburg, Pa.—The volume of busi- 
ness for 1904 was, on the whole, very sat- 
isfactory, our business having increased in 
spite of the general business depression. The 
outlook for 1905 is very encouraging. 
THE VAN DORN-ELLIOTT ELEC- 
TRIC COMPANY, Cleveland, O.—We have 


no complaint to make as to business dur- 
ing the past year. The outlook for next 
year, however, is considerably brighter 
than it has been during the past year. 


GEORGE W. LORD COMPANY, Phila- 
delphia, Pa—In spite of the presidential 
election, 1904 has been the most prosper- 
ous in the history of this concern, both do- 
mestic and export business showing a 
marked and very satisfactory increase. 


NEW ENGLAND COIL WINDING 
COMPANY, Atlantic, Mass.—The year 
1904 has been the most profitable year of 
our existence. With the addition of sev- 
eral new winding machines, now in pro- 
cess of construction, we propose to make 
1905 eclipse the past year. 

THE NEW ERA GAS ENGINE COM- 
PANY, Dayton, Ohio.—Our business has 
been very good this past year, and pros- 
pects for 1905 are very flattering indeed. 
We were busy during the summer months 
when some factories were complaining of 
dullness. 

THE FRANKLIN ELECT RIC MANU- 
FACTURING COMPANY, Hartford, 
Conn.—Our business during the past year 
has been very satisfactory, and we look for 
an increased volume during the coming 
twelve months. 

CROCKER-WHEELER COMPANY, 
Ampere, N. J.—We expect a prosperous 
season in the coming year. Business ap- 
pears to be reacting from the depression of 
the last few months, and more and more 
purchasers of electric generators and mo- 
tors are entering the market. 

BUCKEYE ENGINE COMPANY, 
Salem, Ohio.—Our business for 1904 so 
far (up to December 15) amounts to about 
70 per cent of that for 1903. We have op- 
erated our plant with a full day force and 
on full time. Prospects for the coming year 
are for an increased business. 

BROWN CORLISS ENGINE COM- 
PANY, Corliss, Wis.—Business has im- 
proved very materially in the past sixty 
days. We now have on our books over 
$190,000 worth of work, and have a great 
many quotations outstanding on work 
which promises to come our way. 


ELECTRIC MACHINERY COM- 
PANY, Minneapolis, ` Minn—The last 
twelve months have been quiet as compared 
with a few years previous, but the outlook 
for the coming year seems better, and busi- 
ness will, we believe, show marked improve- 
ment over the year that has just closed. 

FLEMING SLATE COMPANY, Erie, 
Pa.—Things look very bright in the elec- 
trical line, and'already good orders are com- 
ing in. This company has moved its gen- 
eral offices from Poultney, Vt., to Erie, Pa., 
where all communications should be ad- 
dressed. Mill and quarries at Poultney, Vt. 

E. D. DRAKE & CO., New York City, 
N. Y.—We have no fault to find with trade 
conditions, and the outlook is good. The 
conduit manufacturers are in the midst of 
a silly war of prices that benefits no one 
and injures us all, but common sense will 


l 


soon prevail again and our business prom- 
ises well. 


AMERICAN BRAKE SHOE & FOUN- 
DRY COMPANY, Chicago Ill.—Since the 
election our orders show a decided improve- 
ment in several lines, although they have 
been a little light previous to this. We are 
turning out a very satisfactory tonnage of 
low carbon steel castings for motor and 
dynamo work. 


AMERICAN ENGINE COMPANY, 
Bound Brook, N. J.—Our experience and 
observation has been that 1904 has been been 
a poor year, but since the first of October 
there has been a marked improvement in 
the amount of business offered, and we 
think the prospect is extremely encourag- 
ing for next year. 


MUTUAL ELECTRIC & MACHINE 
COMPANY, Wheeling, W. Va.—We have 
found that business has greatly improved 
in the last three months, and the demand 
for our product seems to be increasing very 
materially, especially throughout the East 
and on the Pacific Coast. Business in the 
main is very satisfactory. 


THE GREEN FUEL ECONOMIZER 
COMPANY, Matteawan, N. Y.—Although 
we have not done as much business in the 
past year as we did in 1903, our business 
in the electrical field was satisfactory, and 
from the inquiries received and work that 
we have on, our business in that field for 
1905 looks very promising. 


THE CHICAGO RAWHIDE MANU- 
FACTURING COMPANY, Chicago, II!.— 
The past year has been the largest and best 
we have ever experienced. We find the de- 
mand for goods in our line of manufacture 
is steadily increasing, and feel confident that 
the coming year will be at least as prosper- 
ous as 1904 has been. 


MILTON F. WILLIAMS MANUFAC- 
TURING COMPANY, St. Louis, Mo.— 
Our business in the past year has been very 
good, and the future looks exceedingly 
bright. We do not manufacture electrical 
machinery, and are not particularly inter- 
ested in electrical appliances; we refer en- 
tirely to the crusher business. 


WARNER ARC LAMP COMPANY, 
Muncie, Ind.—Trade has been exceedingly 
good during 1904, orders coming in almost 
every day from all points of the compass 
for Warner lamps. We are expecting the 
next twelve months to be even better than 
the year just passed; at least, the outlook 
seems to warrant this conclusion. 


MOLINE INCANDESCENT LAMP 
COMPANY, Moline, Ill.—Our business is 
increasing at a very rapid rate. October 
business was 106 per cent. over the previous 
month; November, 90 per cent. over Oc- 
tober, December starting in to show an in- 
crease over November of possibly over 60 
per cent. The outlook for business with us 
is good. 

THE CUTTER ELECTRICAL AND 
MANUFACTURING COMPANY, Phila- 
delphia, Pa.—While our business has not 
been as good as it was in 1903, the volume 
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has been entirely satisfactory. The outlook 
for the future was never better. We are 
just about increasing our factory space 50 
per cent., and we fully expect to have use 
for all of it. 


THE MERIAM-ABBOTT COMPANY, 
Cleveland, Ohio.—Our business prospects 
are such that we are preparing to increase 
our output and also to build much larger 
engines. There is a very promising out- 
look in the field of direct-connected gener- 
ating sets, and we are putting in a number 
of plants for lighting office buildings and 
private residences. 


THE ELECTRIC STORAGE BAT- 
TERY COMPANY, Philadelphia, Pa.— 
Sales during 1904 of the batteries manu- 
factured by us have been satisfactory. New 
applications of batteries are constantly de- 
veloping, and their use in what may be 
termed the standard applications is grow- 
ing. We consider the prospects for the 
coming year excellent. 


GREEN ENGINEERING COMPANY, 
Chicago, Ill—In our opinion the business 
situation is in better shape now than it has 
been for a long time, and we anticipate do- 
ing a larger business in 1905 than during the 
preceding year. We are very well satisfied 
with the past year’s business, and especially 
so since the election, having closed twelve 
contracts since that time. 


THE STERLING ELECTRICAL 
MANUFACTURING COMPANY, War- 
ren, Ohio.—We have found business in the 
main during 1904 fully as voluminous as in 
1903, but without any noticeable increase. 
From all appearances the year 1905 will be 
a bumper, and we look for from 25 to 30 
per cent. general increase in the demand for 
incandescent lamps over the past year. 


THE FOOS GAS ENGINE COM- 
PANY, Springfield, Ohio.—Business with 
us is heavy and prospects never better. We 
have during the last year considerably in- 
creased our facilities, but the plant is still 
taxed to the utmost. Our agents without 
exception advise us that we will have to 
work harder than ever before to keep up 
with their demands during the coming year. 


THE ROBBINS & MYERS COM- 
PANY, Springfield, Ohio.—The business of 
our last fiscal year, which closed Septem- 
ber 30, was the best in the history of our 
company. While it is dificult to predict 
for the future, we are inclined to think that 
business will be found to continue on a 
healthy basis; as for ourselves, we are 
looking forward to a better year than last. 


CLEVELAND ARMATURE WORKS, 
Cleveland, Ohio.—The last year’s business 
has been the largest in our history, and we 
are making preparations for handling a 
greater volume next year, and see no rea- 
son why we should be disappointed in our 
expectations, but our business being that of 
electrical repairs, is not a particularly good 
one from which to judge the pulse of trade. 


THE C. & G. COOPER COMPANY, 
Mt. Vernon, Ohio.—We have had a large 
amount of business during the past year. 
We have just completed an extensive addi- 
tion to our new machine shop, which is in 
full operation. Large orders for Corliss en- 
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gines have been received in recent months, 
so that we are now working day and night 
to meet the demands of our increasing 
trade. 


A. ROE & CO., New York City, N. Y.— 
Our specialty is *the design and construc- 
tion of power plants and lighting systems, 
in which we have been very busy, princi- 
pally on preliminary work, there having 
been of late much difficulty in financing en- 
terprises of this nature, except in the large 
cities. At present there are good indica- 
tions of a busy spring along all lines of con- 
struction. 


KEYSTONE LUBRICATING COM- 
pany, Philadelphia, Pa—We have been do- 
ing an increasing business, month by month, 
during the whole year, and every month in 
this year has exceeded from 25 to 50 per 
cent. the corresponding month of 1903. Our 
business is still increasing, and for 1905, if 
business comes in as it promises now, we 
expect to do twice the business that we have 
done in 1904. 

STANDARD UNDERGROUND 
CABLE COMPANY, Pittsburg, Pa.—We 
found the business conditions surprisingly 
good in our lines during 1904, considering 
the fact that it was a presidential election 
year. Business has increased very ma- 
terially during the last month, and we con- 
sider that the future prospects of our own 
and the electric business generally are very 
good indeed. 


RIDGEWAY DYNAMO & ENGINE 
COMPANY, Ridgeway,Pa.—We had a good 
year’s business, with our factory running 
full time, but have found during the last 
month or six weeks a less active market. We 
look for a prosperous year for 1905 but 
hardly expect that. buyers will be placing 
their orders till the spring is well ad- 
vanced and the weather will permit con- 
struction to begin. 


FARR TELEPHONE & CONSTRUC- 
TION SUPPLY CO., INC., Chicago, Ill.— 
The telephone business for the year 1904 
was about up to the standard of previous 
years for the first six months of the year; 
after that there seemed to be a steady de- 
cline in trade up to election time. We no- 
tice a marked improvement in our business 
since election, and indications are pointing 
to a very heavy business for 1905. 


AMERICAN WATER SOFTENER 
COMPANY, Philadelphia, Pa. — Although 
business conditions as we have found them 
during the past year, have been somewhat 
dull, we have been able to do a constantly 
increasing business. Since September 1 
trade seems to have improved considerably, 
and present appearances are that we will 
have an increase of business with the first 
of the year that will tax our abilities. 


THE R. M. CORNWELL COM- 
PANY, Syracuse, N. Y.—During the past 
year our business has increased over I100 
per cent. The automobile business, which 
we took on about one year ago, has turned 
out very much better than we expected. We 
sold over 100. machines in all. Our dynamo 
and motor sales for the past year have been 
more than doubled. In our supply depart- 
ment, business has never been better. 
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ELECTRICAL APPLIANCE COM- 
PANY, Chicago, Ill.—The year just closing 
has been a disappointment to us in the vol- 
ume of business and net results, and we be- 
lieve this condition has been quite general 
in the electrical trade, and more or less gen- 
eral in other lines. However, we consider 
the outlook for 1905 to be very favorable, 
and are looking forward hopefully for a ma- 
terial improvement in business conditions. 


THE PHILADELPHIA ELECTRICAL 
AND MANUFACTURING COMPANY, 
Philadelphia, Pa.—With the exception of 
the months of June and July of 1904, we. 
have been extremely busy. For some time 
we have: been as much as three months 
behind orders for certain goods, and from 
the business and inquiries that we are re- 
ceiving we have every reason to believe the 
outlook for the future to be exceedingly 
good. 


THE LAGONDA MANUFACTURING 
COMPANY, Springfield, Ohio.—The past 
year has been a very busy and successful 
one with us, and our trade has steadily 
grown, although along in latter part of Sep- 
tember and October, it seemed a little dull. 
Since then, business seems to have taken 
somewhat of a boom, and we have been 
busier than ever before in our history. As 
far as we can determine, the outlook is 
very favorable. — 


HENRY H. HUMPHREY, St. Louis, 
Mo.—Business is very good at present, and 
the prospects for the new year are most 
encouraging. During the last year, particu- 
larly while the World’s Fair was in pro- 
gress, business has been exceptionally quiet 
in building and engineering work, as far as 
my experience and observation have gone 
With the closing of the successful Exposi- 
tion and the outcome of the election, the 
outlook is very much brighter. 


D. M. STEWARD MANUFACTUR- 
ING ‘COMPANY, Chattanooga, Tenn.— 
Our business in 1904 shows considerable 
increase over 1903. The business of Sep- 
tember, October and November, 1904, was 
almost double that of the same months last 
year. We now have more unfilled orders 
on file than ever before at the same time of 
the year. We believe that 1905 will be a 
splendid year for electrical business, and 
are preparing to take care of an increased 
trade. 


ELECTRICAL TESTING LABORA- 
TORIES, New York City, N. Y.—Our 
business has increased noticeably since the 
election, and our prospects for a continu- 
ance of the present rate of increase seem 
good. Our business was much better dur- 
ing the months of August and September 
than during October. Whether the slump 
preceding election was due to that cause or 
not we cannot say, but the improvement im- 
mediately after election was marked and 
still continues. 


THE HOLTZER-CABOT ELECTRIC 
COMPANY, Brookline, Mass.—Although 
we have continued to run full time and 
with practically a full force throughout the 
past year, yet we have felt to some extent 
the general lull in business. November has 
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shown quite a marked increase in inquiries 
and orders, and the indications point to a 
general revival of business. We will be 
very much surprised if the coming year 
does not prove to be a very busy one in the 
electrical industry. 


DE LAVAL STEAM TURBINE COM- 
PANY, Trenton, N. J.—We found busi- 
ness conditions during the past year very 
fair, and since September have noted a de- 
cided improvement, and consider the out- 
look in our line encouraging.. It might 
be of interest to note that since the latter 
part of r901, when we commenced work, 
we have built 297 steam turbines, 146 of 
which are driving electrical apparatus, 95 
driving centrifugal pumps, 32 driving fans, 
and 24 other purposes. 


MARSHALL ELECTRIC MANUFAC- 
TURING COMPANY, Boston, Mass.— 
Our business for the past year has been 
fully up to the average, and during the au- 
tumn months there was a decided increase 
over any previous year since we have been 
in business. Inquiries, too, are more nu- 
merous than for a long time, which indi- 
cates that people using our goods are con- 
templating still further activity in the near 
future; we, therefore, look for an excep- 
tionally good business during the coming 
year. 


PENBERTHY INJECTOR COM- 
PANY, Detroit, Mich—AlIthough business 
conditions have been somewhat unfavorable 
during the past year, we have noticed a 
marked improvement in business during the 
past sixty days, and in our judgment the 
coming year should be one of exceeding 
prosperity. We cannot speak with any 
knowledge concerning the electrical busi- 
ness, as we do not come into close touch 
with that line, but as regards the steam 
supply trade, we believe 1905 will be a ban- 
ner year, 


CHASE - SHAWMUT COMPANY, 
Newburyport, Mass.—We have found the 
electrical manufacturing business during 
the past year very poor up to the latter part 
of September. However, within the last 
two or three months a marked improve- 
ment has been noticeable, certainly in our 
lines. We think that the business of the 
coming year will, without doubt, be the 
largest that has ever been seen in this line, 
due largely to the fact that the improve- 
ments on our goods have been rapid and 
quite marked. 


THE TRIUMPH ELECTRIC COM- 
PANY, Cincinnati, Ohio.—Business during 
the past year has not been equal to what it 
was for three or four years back. However, 
during November business picked up with 
us materially; in fact, we did more than in 
any two previous months during the year. 
This was also true of December. The 
outlook for the coming year is quite prom- 
ising. Judging from present reliable indi- 
cations, we believe that after the early 
spring we will all have about as much as 
we can attend to. 

HAPGOODS, New York City, N. Y.— 
The year just closed was one of unusual 
prosperity. “The number of our offices has 
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been increased to a total of twelve, thor- 
oughly covering the entire country. Fa- 
vorable conditions in all lines of business 
have created an unusual demand for men; 
inquiries from electrical companies have 
been particularly numerous, and men have 
been supplied for positions in the execu- 
tive, advertising, accounting and other de- 
partments, as well as in the drafting and 
engineering branches. 


I. P. FRINK, New York City, N. Y.— 
During the past year our trade has held 
steady in the electrical jobbing centres, and 
where store improvements, according to 
trade reports, have been greatest. We are of 
the opinion that the coming year is going to 
disappoint those who are not prepared to 
handle more business. The reports which 
we have of buildings in progress and con- 
tracts let for operations to be started in 
the spring satisfy us that there will be many 
opportunities for manufacturers to sell high 
grade equipment. 


THE TETER-HEANY DEVELOPING 
COMPANY, York, Pa—We began busi- 
ness on June 1, 1904, at which time we 
found business very dull. It continued to 
be so during the greater part of the sum- 
mer, but about the middle of September 
Degan to brighten up, and it has been im- 
roving ever since. After October 1 we 
were rushed with orders, and business has 
been increasing rapidly within the last 
month. We feel so sure that it will keep 
on doing so, that we may move into larger 
quarters this spring. 


JAMES L. ROBERTSON & SONS, New 
York City, N. Y.—We have had a fair 
amount of business during 1904—not near 
so much as in either of the previous two 
years, but enough to warrant us in believ- 
ing we have had our share. We are not 
with those concerns who report a noticeable 
improvement since the election, but we feel 
sure there is before us (for at least four 
years) a good, healthy condition of busi- 
ness, and so strong are we in that belief 
we will “mortgage the farm” if necessary 
to secure a good-sized share. | 


STURGESS GOVERNOR ENGI- 
NEERING COMPANY, Watervliet, N. Y. 
--We have found business extremely satis- 
factory in the past twelve months. The 
greater part of the year we have been 
obliged to work day and night shifts, but 
lately, owing to an addition of about 60 per 
cent. to our building, we have been enabled 
to get along with the day force which num- 
bers the same as the day and night forces 
did formerly. We have more than doubled 
our business in the past year, and prospects 
are very bright for the future. 


MARINETTE GAS ENGINE COM- 
PANY, Chicago Heights, I1].—Since the re- 
cent election we are experiencing a large 
and active increase in not only orders but 
substantial inquiries from all parts of this 
country, and many foreign countries, par- 
ticularly for gas engines to be installed in 
connection with electric lighting plants. We 
have booked orders during the past two 
weeks, which, in volume of business, aggre- 
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gate more than we have received in the pre- 
ceding three or four months and from pres- 
ent indications we anticipate a very active 
and prosperous year. 


FITCHBURG STEAM ENGINE COM- 
PANY, Fitchburg, Mass.—We have had 
all the work we could do for the past year, 
although it has taken harder work to get 
orders than it did the previous year. We 
have now two or three months’ work ahead, 
and inquiry is very much larger than it was 
three months ago. The prospect of the en- 
gine and electrical business we think is 
first-class for the coming years. We are 
fortunate, however, in that there has been 
no time during the last twenty years when 
we have not been running full time, and 
usually with a good deal of work ahead. 


THE VOUGHT-BERGER COMPANY, 
La Crosse, Wis.—We have no complaint to 
make relative to our business during the 
year 1904. The appearance of rust on the 
crops in Northwestern Minnesota and the 
Dakotas interfered with the building of 
farm lines in that territory, but in spite of 
this, trade conditions in the Northwest dur- 
ing 1904 were better than the year previous. 
The telephone business in the South and in 
the far West is showing splendid advances. 
The first ten days of December brought us 
heavier business than any previous period 
at this time of the year. 


SMITH & HEMENWAY COMPANY, 
New York City, N. Y.—In view of the large 
improvements going on in the electrical 
world and the many inquiries that we are 
receiving for electrical tools, we think that ` 
1905 will be one of our banner years. We 
have noticed a perceptible improvement in 
the quality of goods ordered by the elec- 
trical construction companies. Formerly, it 
was a question of price with them; any- 
thing that would do the work. To-day 
they look into the merit of an article very 
thoroughly before purchasing. We are 
looking for a big business, and are prepar- 
ing to take care of it. 


JOS. E. LOCKWOOD, Detroit, Mich.— 
As my present business as sales agent of 
the Bullock Electric Manufacturing Com- 
pany, Allis-Chalmers Company and the 
Electric Storage Battery Company, began 
about May 1, 1904, I am not, of course, in 
position to judge of the normal demands in 
the lines I represent during the first year, 
but I have found a fair demand existing in 
the three lines I represent from the begin- 
ning. During the last sixty days, however, 
inquiries and actual orders have increased 
steadily, and the amount of desirable busi- 
ness now in sight is much greater than at 
any previous time during this year. 


THE AUTOMATIC ELECTRIC COM- 
PANY, Chicago, Ill—We have enjoyed a 
most prosperous and satisfactory year. We 
have equipped within the past twelve 
months nearly fifty exchanges with auto- 
matic telephone equipment, and have built 
and installed additional apparatus for large 
exchanges, which were put in service in 
1903, and we have completed and put in 
service exchanges which were begun late in 
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1903. We have had a splendid year, and 
are looking forward to a still better one. 
For 1905 we have about a million dollars’ 
worth of orders on hand. We are running 


our plant full capacity, and are working 
overtime on pending orders. 


THE BANNER ELECTRIC COM- 
PANY, Youngstown, Ohio.—The volume of 
business done in each month of the past 
year has shown a very satisfactory increase 
over the corresponding month of the pre- 
vious year, and up to this time the average 
percentage of increase in the volume of bus- 
iness transacted this year, as compared with 
last year, is approximately 37 per cent.; this 
applies to actual shipments. Business in 
almost every line has shown marked im- 
provement within the last two months, and 
we believe that we are just entering upon an 
era of unprecedented good times, and the 
electrical business generally will certainly 
participate largely in the general pros- 
perity. 

THE PLATT IRON WORKS COM- 
PANY, Dayton, Ohio.—This company had 
on January 1, 1904, sufficient orders to in- 
sure the operation of its entire force and 
equipment for the ensuing four to five 
months, consequently the alleged diminu- 
tion in volume of trade was not in evidence 
until the months of June and July. We 
have had a diminished trade because the 
erection of contemplated power plants has 
been deferred, but we approach the new year 
with abundant confidence, basing our con- 
viction upon the fact that there has been a 
marked increase in trade during the past 
sixty days, although a decrease in orders 
is always encountered during the fall and 
winter. 


H. W. JOHNS-MANVILLE COM- 
PANY, New York City, N. Y.—Our elec- 
trical business has never known a year of 
such prosperity as 1904. The amount or 
material turned out from our factories has 
been far greater than in any previous year, 
and our entire product has been advantage- 
ously placed. The outlook for the coming 
year in this country, particularly in railway 
work, bears greater promise of activity than 
any year within the past decade. Our Brit- 
ish and European business also gives us 
much cause for self-congratulation. Our 
factories, although improvements and addi- 
tions have been made constantly, are run- 
ning at their utmost capacity to handle our 
orders. 


HARRISBURG FOUNDRY & MA- 
CHINE WORKS, Harrisburg, Pa.—This 
company has been exceedingly fortunate, 
having been able to operate its entire plant 
day and night without interruption now for 
five years. Our gross business for 1904 
was only 7 per cent. lower than that of the 
high-water mark years of 1902 and 1903, 
and prices have been fairly satisfactory. 
Looking forward to 1905, we find while in- 
quiries for delivery into the next year are 
numerous, there is a disposition to hold 
off until business results are determined 
and prices finally adopted for the future. 
We can see, however, no reason for not ex- 
pecting a very large business during the 
coming year. 
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CONSOLIDATED ENGINE - STOP 
COMPANY, New York, N. Y.—Business 
conditions with us during the past year have 
not been particularly satisfactory, but as 
to the future prospects we are extremely op- 
timistic. Soon after election orders and 
inquiries began to increase, and we have 
had the largest month so far (up to Decem- 
ber 20) that we have had since April, 1904, 
and we expect a large business in 1905. In 
addition to the increased number of or- 
ders, the most gratifying improvement we 
have experienced is the increased number 
of inquiries regarding engine stops from 
large manufacturers and power companies. 
We mention this, for heretofore it has been 
somewhat difficult to interest them in au- 
tomatic engine stops. 


SHEPHERD ENGINEERING COM- 
PANY, Franklin, Pa.—Business during the 
past year was generally very dull, although 
there were occasional spurts of activity at 
various times. This company received a 
great many inquiries, and on the whole did 
a very fair business. But the number of 
inquiries received was out of all proportion 
to the actual business closed. For some rea- 
son or other the majority of prospective 
purchasers wanted to put off buying until 
about or after the first of the year. There 
has been a wonderful improvement, how- 
ever, during the past six weeks, and more 
actual business has been booked in this time 
than there was in any preceding three 
months of the year. The prospects for 1905 
are all that one could desire. 


THE LANE & BODLEY COMPANY, 
Cincinnati, Ohio.—Our experience during 
the past year (1904) has shown the de- 
mand for engines to have improved over 
the preceding year. This is especially true 
of the latter half of 1903. A conservatism 
among buyers has been noticeable through- 
out 1904. The engines sold seemed to be 
required more for the extension of estab- 
lished businesses than for new enterprises, 
which indicates to us a healthful founda- 
tion for the future. There seemed to be at 
no time during the year a disposition to 
speculate on the future of business, but to 
fill requirements actually developed. We 
are quite optimistic in connection with 
prospects for the year 1905, believing the 
atmosphere is cleared and there is nothing 
to prevent the progress and expansion 
naturally ahead of us. 


WILLIAM D. MARKS, Philadelphia, 
Pa.—During the past year the market for 
electric railway and light station securities 
has been open only to the very highest class 
of going and proved p:cperties, and conse- 
quently there have ben very few large new 
enterprises placed in the hands of engi- 
neers for construction; on the other hand, 
many going enterprises have made exten- 
sions, and are still making them. For six 
months the manufacturers of general ma- 
chinery have had slack shops, and even 
since the election there has been no sud- 
den and broad revival of business such as 
has been generally expected. This condi- 
tion, it appears to me, will not continue, 
and when constructed becomes possible next 
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spring, I believe there will be many care- 
fully studied enterprises launched, the suc- 
cess of which may be predicted from our 
experience in the past. 


BATES & NEILSON, New York City, 
N. Y.—Business conditions during the past 
year have been, comparatively speaking, 
quite dull. There is, however, a decidedly 
better tone to the general market at present, 
and it is to be expected that after the first 
of the year there will be increased activity. 
This year’s depression in business will have 
its good effect. Those who successfully 
weathered the storm are better for their ex- 
perience to-day, and those who did not pull 
through were not equal to the task they had 
undertaken. To-day the conditions are ex- 
cellent for the upbuilding of business of 
good, substantial character. For the past 
three months it has been clear that this state 
of affairs has been apparent to many, with 
the result that steel works, manufacturing 
establishments and contractors throughout 
the country are taking on men to fill the 
places of those whom it was necessary to let 
go last January and February. 


AMERICAN AND BRITISH MANU- 
FACTURING COMPANY, Providence, 
R. I.—Business in general for 1904 has 
been quiet in all departments. The Corliss 
Works, at Providence, have shared the ex- 
ceptional stagnation in steam engine de- 
mand due to the general dullness and the 
waiting attitude of power users to see 
where the turbine comes in. This combi- 
nation has produced, perhaps, a record 
breaker for dullness, but steam engine in- 
quiries have begun to come in freely, and 
the promise for 1905 is bright. It looks 
like the beginning of another prosperous 
period, equaling that recently past. The 
Diesel engine department has been steadily 
gaining through 1904. The prospect is for 
a rapid increase through 1905, with all the 
demand we can supply before the year ends. 
Our condenser department is well estab- 
lished, and has a very bright prospect for 
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DODGE & DAY, Nicetown, Philadel- 
phia, Pa.—We have had a very prosperous 
year, regardless of the period of depression 
which prevailed along some lines prior to 
the presidential election. Our relations in 
an engineering capacity with various manu- 
facturers gives us a clear insight into their 
business, past and prospective, owing to the 
character of our work, so that it is with 
some degree of certainty that we say that 
prospects for the coming year are excep- 
tionally bright. We have been called upon 
to make a number of layouts contemplat- 
ing the expenditure of several millions of 
dollars, which is the best indication we ' 
know of that manufacturers are sanguine 
as to future business conditions. We also 
know that the inquiries being received by 
our clientS§ for quotations on their appara- 
tus are larger at the present time than they 
have had for months past, and the feeling 
all along the line seems to be confidently 
optimistic. 

THE LOMBARD GOVERNOR COM- 
PANY, Boston, Mass.—We found busi- 
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ness conditions during the past year re- 
markably good. At the beginning of the 
year we were inclined to think that busi- 
ness might be slack, as the general busi- 
ness conditions at that time were not favor- 
able, but our great difficulty last year was 
to keep up with our orders. This condition 
of things has continued steadily, so that we 
are about to move into a new factory, hav- 


ing about three times the floor space of our . 


present factory. It is always difficult to 
predict what the condition of business will 
be for any very great length of time ahead. 
There is no doubt that general business is 
in an extremely satisfactory condition at the 
present time. There are a number of very 
large projects which will undoubtedly be 
satisfactorily financed within the next few 
months. In a general way we anticipate 
that those who are engaged in building and 
equipping water-power plants will have a 
very busy year of it. 


AMERICAN ELECTRIC FUSE COM- 
PANY, Chicago, I!].—During the year 1904 
the volume of our business was slightly 
less than during 1903. The falling off in 
orders was most noticeable during the 
months from July 1 to November 1. Since 
the election the increase in our orders has 
been very large, indicating that there was a 
considerable element of suspense entering 
into the question of business. In the inde- 
pendent telephone field the question of 
financing the projects made necessary by 
the public demands for telephones has prob- 
ably had considerable to do with the com- 
parative shortage in the manufacturing 
business. In our opinion, the entire ques- 
tion of the future of the manufacturing 
business in the independent telephone field 
is purely a question of the ability to secure 
the necessary capital with which to make 
necessary developments. The manufactur- 
ing outlook for the coming year is encour- 
aging. Advance inquiries indicate that the 
comparative inactivity of 1904 has resulted 
in a very large and pressing demand for 
new material in 1yos. 


ELECTRICAL EQUIPMENT & SUP- 
PLY COMPANY, Pittsburg, Pa.—lIn spite 
of the fact that 1904 was generally consid- 
ered a panic year, and general business re- 
ports have been somewhat unsatisfactory, 
our experience has been quite to the con- 
trary. Business has steadily increased, and 
we find it now in a very satisfactory con- 
dition, our business in November having 
shown an increase of 33 1-3 per cent. over 
the previous month. This is by no means 
an exception, as in several instances this 
year we have experienced an increase of 
50 per cent. As to future prospects, we 
feel much encouraged, as everything seems 
to point to a very satisfactory season. The 
feature of the indications for the future 
which seems most satisfactory is the con- 
servative manner in which people are going 
ahead with work, and not attempting to do 
everything at once. After every Presi- 
dential election, there is a renewed activity 
which lasts for awhile and then tapers off. 
In this case, however, the outlook seems to 
be very stable, as many of the projects which 
are being undertaken in our territory seem 
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to be of the most conservative and endur- 
ing nature. 


ABNER DOBLE COMPANY, San 
Francisco, Cal.—Our business in the water- 
wheel line during 1904 has been very satis- 
factory, the volume being greater than we 
anticipated at the beginning of the year. 
The business has shown a substantial in- 
crease over the previous year, and the out- 
look for the coming twelve months is very 
encouraging. Our present works have been 
overtaxed, and in order to provide facili- 
ties for our growing business, we have pur- 
chased a three-acre site with railroad con- 
nections near the commercial center of San 
Francisco, where we plan to erect a most 
modern plant equipped with the latest tools 
and appliances for the manufacture and 
testing of everything in the hydraulic line. 
An interesting feature of the past year’s 
business on the Pacific Coast is the increase 
in size of hydro-electric units installed in 
water power plants. During the year the 
De Sabla power house has been completed, 
in which are installed two 3700-h.p. and one 
8000-h.p. Doble water-wheel units, operat- 
ing under a head of 1561 feet. The 8000- 
h.p. water-wheel is the largest single run- 
ner unit ever built. We are now construct- 
ing three 8000-h.p. water-wheels for the 
Electra plant of the Standard Electric Com- 
pany. 


NATIONAL ELECTRIC SIGNALING 
COMPANY, Washington, D. C—Commer- 


cial progress in wireless telegraphy has been . 


almost completely blocked by Government 
interference during the past year, so far as 
American companies are concerned. The 
three openings for wireless telegraphy are to 
supplant cables, to communicate between 
ships and shore, and to work over land in 
the place of wire lines. The first opening 
has been shut off by the action of the Brit- 
ish Government in declining to permit our 
company to erect stations on British ter- 
ritory. The second opening was blocked by 
the action of the Joint Wireless Board, rec- 
ommending that the Government erect sta- 
tions and handle all messages from ships 
free of charge, and that no . commercial 
companies be allowed to communicate with 
ships at sea. The third opening is at the 
present time a small one, because it is neces- 
sary that the multiplex system should be 
thoroughly developed before wireless teleg- 
raphy can enter into competition with the 
Western Union and Postal Telegraph Com- 
panies. So far as the United States is con- 
cerned, the year closes with very bright 
prospects. In some experiments conducted 
by the United States Navy Wireless Board 
in August and September of this year this 
company showed that a station could re- 
ceive messages without interference while 
another station only a few hundred yards 
away was sending at full power. All rea- 
son, therefore for Government monopoly 
has been removed, and it is understood that 
the United States Government now proposes 
to make no restrictions on the operation of 
any bona fide wireless company, other than 
registration, and does not propose to com- 
pete in any way with commercial wireless 
companies. 
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W. FORMAN COLLINS, for several years con- 
nected with the Western Electrician, Chicago, died 
suddenly on December 21. Up to the time of go- 
ing to press, we have been unable to obtain any 
particulars. 


PERSONAL. 


MR. RALPH D, MERSHON, the well-known 
consulting engineer, has removed his offices from 
29 Broadway to rr Pine Street, New York. 


MR. C. C. LEWIS, for the past two years chief 
engineer of the Schenectady Railway Company, has 
severed his connection there to join the staff of 
J. G. White & Co., Ltd., London, England. 


PROF. HARRY E. CLIFFORD, “Acting Chief 
of the Department of Electrical Engineering at the 
Massachusetts Institute of Technology, has been 
appointed professor of theoretical electricity. 


DR. LOUIS DUNCAN, who is well known 
throughout electrical engineering circles, has been 
retained by the Allis-Chalmers Co. as an expert 
in electrical patent work in connection with the 
Bullock department of the company. 


MR. J. H. PERKINS, general superintendent of 
the Youngstown Consolidated Gas & Electric Com- 
pany, has resigned that position and accepted the 
general management of the Wilkesbarre (Pa.) Gas 
& Electric Company, taking effect January 1. 

MR. H. H. SINCLAIR, vice-president of the 
Edison Electric Company, Los Angeles, Cal., has 
returned from an eight months’ trip to the Sand- 
wich Islands, the Philippines, Japan and other Asi- 
atic countries and resumed his work in Los An. 
geles. 


MR. JOHN McC. PRICE, the well-known and 
popular salesman of the Electric Equipment & 
Supply Company, Pittsburg, Pa., has been promot- 
ed to the position of general sales manager and 
now has under his direction the company’s entire 
traveling force. 


MR. J. U. JONES, of Dallas, Tex., one of the 
best-known salesmen in the Southwest, has joined 
the staff of the Allis-Chalmers Co., of Milwaukee, 
and will hereafter represent the company in the 
sale of all of its products in Texas and its trib- 
utary territory. 


MR. J. B. McCLARY, formerly manager of the 
Railway Department of the Birmingham (Ala.) 
Railway, Light & Power Company, has been ap- 
pointed general manager of the Sheffield Com. 
pany, his responsibilities including the public util- 
ities of Florence, Sheffield and Tuscumbia. 

MR. JOHN CRAIG HAMMOND, Denver, has 
been appointed chairman of the local publicity com- 
mittee for the next convention of the National 
Electric Light Association which is to be held in 
Denver. The association is to be congratulated in 
securing Mr. Hammond's services in this capacity. 


MR. C. W. WHITNEY, who for some time past 
has been connected with the McGraw Publish- 
ing Company as traveling editor for all of its 
periodicals, has joined the staff of the Abner 
Doble Co., San Francisco, builders of the Doble 
tangential water wheels and designers of electric 
power and hydraulic plants. 


MR. BENJAMIN F. PEARSON, formerly su- 
perintendent of power for the Edison Electric Com- 
pany, Los Angeles, Cal., has been promoted to the 
position of general superintendent, in which posi- 
tion he will have entire charge of all new electrical 
construction, as well as the supervision and opera- 
tion of all of the Edison Co.’s plants. 


MR. CHARLES H. TUCKER, recently the as- 
sistant chief engineer of Pawling & Harnischfeger, 
Milwaukee, has been appointed chief engineer of 
the Case Manufacturing Company, Ohio, designers 
and builders of cranes and special machinery. Mr. 
Tucker has an enviable reputation as an engineer- 
ing expert on crane design and construction. 


MR. O. A. STRANAHAN, for the past three or 
four years in charge of the engine business of the 
British Westinghouse Company, has been ap- 
pointed manager of the Power Department of the 
Allis-Chalmers Co. and will have charge of the 
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sales of steam engines and turbines and gas en- 
gines. Mr. Stranahan’s headquarters will be at 
Milwaukee. 


MR. CAMPBELL SCOTT, the well-known sec- 
retary and general manager of the C. & C. Electric 
Company, has resigned that position, taking ef- 
fect January 1. Mr. Scott has been chiefly re- 
sponsible for the prominent position in the elec- 
trical manufacturing field which his company has 
attained during his management, and his loss will 
undoubtedly be much regretted by the other officers 
of the company. Mr. Scott’s plans for the future 
are not yet sufficiently crystallized to permit any 
definite announcement of them. 


Mr. W. J. SANDO, who has had a wide engi- 
neering experience in the field of pumping ma- 
chinery, has been appointed manager of the Allis- 
Chalmers pumping machinery department, with 
headquarters in Milwaukee. Mr. Sando served as 
chief engineer to the New York City Commission 
on Additional Water Supply from May 1, 1903, to 
January 1, 1904, prior to which service he was con- 
nected successively with the International Steam 
Pump Company and E. D. Deavitt, the well-known 
designer of pumping machinery. 

MR. S. M. KEEBLE, who has for many years 
been associated with the Frank Adam Electric 
Company, of St. Louis, and under whose man- 
agement that company’s switchboard business has 
developed into one of the most important of its 
kind in the West, has resigned his position there 
to become general sales manager of the Cutter 
Electrical & Manufacturing Company, with head- 
quarters in Philadelphia. Mr. Keeble’s familiar- 
ity with the circuit-breaker and instrument busi- 
ness, resulting from his long experience, should 
make his services of great value in his new posi- 
tion. 


TRADE PUBLICATIONS. 


MICA. Eugene Munsell & Co., New York 
and Chicago._-A pocket-size catalogue of India 
and amber mica, cut and uncut, for electrical work. 


ROTARY CONVERTERS. The Bullock Elec- 
tric Manufacturing Company, Cincinnati, Ohio.— 
This is Bulletin No. 1031, containing an illus- 
trated description of the Bullock rotary converter. 


WINDOW LIGHTING. H. T. Paiste Co., 
Philadelphia.—A handsomely executed pamphlet 
containing illustrated descriptions of Fielding spec- 
ialties for window lighting with incandescent 
lamps. 

INCANDESCENT LAMPS. The Colonial Elec- 
tric Company, Ravenna, Ohio.—An illustrated cata- 
logue of the Colonial incandescent lamp, which is 
made in all of the standard candle-powers, volt- 
ages and bases. 

CALENDAR. The R. M. Cornwell Co., Syra- 
cuse, N. Y.—This is a hanging calendar of the 
familiar pad type, the monthly leaves being fas- 
tened to a large paper backing bearing a fancy pic- 
ture lithographed in colors. 

HYDRAULIC TURBINES AND CENTRIFU- 
GAL PUMPS. I. P. Morris Co., Philadelphia.— 
Bulletin No. 1, containing illustrations and de- 
scriptions of some notable turbines and pumping 
machinery built by this company. 

CALENDAR. Pope Manufacturing Company, 
Hartford, Conn.—A desk calendar for 1905 of the 
familiar pad memorandum type, containing a sep- 
arate leaf for each day of the year with a blank 
space on each leaf for memoranda. 


PISTON-ROD PACKING. Holmes Metallic 
Packing Company, Wilkesbarre, Pa.—A pocket-size 
catalogue containing a brief description of this 
packing and illustrations of a number of repre- 
sentative engines on which it is used. 


ALTERNATORS. General Electric Company.— 
Bulletins Nos. 4393 and 4394, containing illus- 
trated descriptions of engine-type and belt-driven 
revolving-field alternators, each having its ex- 
citer incorporated in the main structure. 


FOUNDRY APPLIANCES. W. W. Lindsay & 
Co., Philadelphia.—A well-executed pamphlet of 
vest pocket size devoted to chaplets and anchors 


for foundry use. The book is illustrated and 
contains very complete data and price lists. 


AMERICAN ELECTRICIAN 


STATIC ELECTRICITY NEUTRALIZED. The 
Portland Company, Portland, Me.—A bulletin con- 
taining a description of apparatus devised for neu- 
tralizing the static electricity generated by friction 
on finished paper passing through calendar rolls. 


HOUSE TANK PUMPS. The Prindle Pump & 
Engineering Company, New York.—This is cata- 
logue A, of standard size, containing illustrated de- 
scriptions of the Prindle motor-driven centrifugal 
pumps for use chiefly in connection with house 
tanks. 


COMPENSATED GENERATORS. The Ridg- 
way Dynamo & Engine Company, Ridgway, Pa.— 
Bulletin No. 14 devoted to the well-known Thomp- 
son-Ryan compensated direct-current generator. 
The bulletin is liberally illustrated and well exe- 
cuted. 


GAS AND GASOLINE ENGINES. Marinette 
Gas Engine Company, Chicago Heights, IIl._—A 
well-executed catalogue, containing illustrated de- 
scriptions of the Walrath gas and gasoline engines 
which are built in vertical single, double and tri- 
ple-cylinder styles. 


REFLECTORS. Sunlight Reflector Company, 
Brooklyn, N. Y.—Catalogue No. 6, containing il- 
lustrated descriptions and price lists of mirror re- 
flectors of all of the usual shapes for individual 
lamps, clusters, window fixtures, boiler lights, 
church ceiling fixtures, etc. 


ELECTRIC COOKING AND HEATING 
APPARATUS. The Prometheus Electric Com- 
pany, New York.—Leaflets Nos. 1 and 2, contain- 
ing illustrated price lists of Prometheus food 
and water heaters, coffee pots, tea kettles, chaf- 
ing dishes, radiators, sad irons, etc. 


THAWING FROZEN WATER PIPES. Pitts- 
burg Transformer Company, Pittsburg, Pa.—An 
illustrated pamphlet containing a description of 
this company’s special transformer built for pipe- 
thawing service. The transformer was described 
in the December number of the American Evec- 
TRICIAN. 


PUMPING MACHINERY. Henry R. Worth- 
ington.—Catalogue W-30 of standard size, devoted 
to the well-known line of Worthington pumps, both 
direct-acting, steam-driven and centrifugal pumps 
driven by different forms of prime movers. The 
catalogue is profusely illustrated and beautifully 
executed. 


CONDENSING APPARATUS. The Deane 
Steam Pump Company, Holyoke, Mass.—Catalogue 
D-23, devoted chiefly to Deane jet and surface con- 
densers, vacuum pumps, air and circulating pumps, 
etc., and also containing some other useful infor- 
mation on the application of condensers to steam 
engines in general. 


ILLUMINATION. Holophane Glass Company, 
New York and Chicago.—Two beautifully-executed 
brochures, one entitled “The Lighting of the 
Home,” and the other, “Lighting vs. Illumina- 
tion.” Both contain a large amount of useful in- 
formation concerning the distribution of artificial 
light and the relation of the Holophane glassware 
thereto. 


MECHANICAL STOKERS. The Westinghouse 
Machine Company, Pittsburg, Pa.—This is a hand- 
some publication of standard catalogue size, open- 
ing at the end, devoted to the Roney mechanical 
stoker. It contains a brief illustrated description 
of the stoker, some information as to the condi- 
tions under which these stokers are in operation, 
and numerous illustrations of plants already in- 
stalled. 


THE WINTER BOARDER. New York Central 
& Hudson River Railroad Company.—This is No. 
36 of the well-known “Four Track” series of pub- 
lications, and it contains a list of the principal 
hotels in New York City and all of the hotels and 
boarding places in the towns and cities reached by 
the New York Central system. This company has 
also issucd No. 5 of the “Four Track” series, en- 
titled ‘‘America’s Winter Resorts,” and containing 
a great deal of useful information concerning such 
resorts and maps showing the scope of the New 
York Central’s railway system. 


CALENDAR. John A. Roebling’s Sons Co., 
New York.—A most convenient vest pocket calen- 
dar comprising a “Petite” calendar and stamp 
case containing a calendar for the entire year 
bound in flexible leather, and a somewhat larger 
flexible leather binder adapted to carry a stitched- 
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leaf calendar book for one month. Twelve 
stitched monthly books accompany the binder and 
the substitution of each month’s book is a matter 
of a few seconds. Each leaf of the monthly book 
contains the day of the week and the day of the 
month with ample space for memoranda. 


ELECTRICAL MEASURING INSTRUMENTS. 
Keystone Electrical Instrument Company, Philadel- 
phia, Pa.—This is catalogue No. 12 of standard 
size, containing illustrated descriptions of the Key- 
stone line of instruments which include the electro- 
dynamometer type built in all standard forms and 
the solenoid type built for switchboard service, 
The Keystone Company calls attention to the re- 
cent court decision in its favor concerning the 
manufacture of the electro-dynomometer type of 
instrument. This decision reversed a previous de- 
cision of a lower court, which had held the Key- 
stone instruments to infringe Weston patents. 


BUSINESS NEWS. 


GREEN ENGINEERING COMPANY, Chicago, 
announces that the Green traveling link-grate 
stoker was awarded the gold medal at the St. 
Louis Exposition. 

MODEL STOKER COMPANY, heretofore of 
Akron, Ohio, has removed its factory and head- 
quarters to Dayton, Ohio, where much more ad- 
vantageous facilities have been secured. 


THE NORTH ELECTRIC COMPANY, Cleve- 
land, Ohio, has established a branch office at Dallas, 
Tex., in charge of Mr. A. A. Miller, who has for 
some time past been connected with the sales 
department at the home office. 


FELTEN & GUILLEAUME, Mulheim-on-Rhine, 
Germany, are finding a most gratifying demand 
for the new cable grip recently put on the mar- 
ket. This device was described in the reading 
pages of our November, 1904, number. 


EMPIRE STATE DRY BATTERY COM. 
PANY has been organized by Mr. John Smith, 
formerly superintendent of the Electric Contract 
Company’s factory. The new company has well- 
equipped works at No. 80 Fulton Street, New 
York. 

THE | WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY, through its 
Agents, G. & O. Braniff & Co., of Mexico, has 
been awarded the contract for all of the electrical 
apparatus to be installed by the El Oro Mining 
and Railway Company, El Oro, Mexico. This con- 
tract amounts to nearly $100,000. 


THE BURT MANUFACTURING COMPANY 
informs us that the statement made in our Per- 
sonal column last month concerning the former 
relationship of Mr. Edward James to that com- 
pany was inaccurate. The Burt Co. states that 
Mr. James was not in charge of its filter depart- 
ment, but represented that department in Pittsburg 
and vicinity. 

ELECTRICAL EQUIPMENT & SUPPLY 
COMPANY, Pittsburg, Pa., reports that on ac- 
counts of the rapid increase in its business it has 
been found necessary to take larger quarters. The 
company is therefore moving from 215% Fourth 
Avenue to 336-338 Second Avenue, where it will 
occupy three floors and the basement. 


THE TRUMBULL ELECTRIC MANUFAC. 
TURING COMPANY, Plainville, Conn., has in- 
creased its line of specialties considerably. The 
company now builds a most complete line of 
panel boards, switchboards, switches, fuses and 
fuse-holders. A catalogue of the full lines will 
be ready for distribution by the time this paper 
reaches its readers. 


THE A. D. GRANGER COMPANY has moved 
its Philadelphia office to the Commonwealth Trust 
Building, Chestnut and Twelfth Streets, where 
much larger and commodious offices have been fit- 
ted up. Mr. T. M. Simpson remains as manager 
of this office, his territory covering all of that 
portion of Pennsylvania from Harrisburg to Phila- 
delphia and the southern half of New Jersey. 


CONSOLIDATED ENGINE STOP COM. 
PANY, New York, are rather pleased by a refer- 
ence to the prompt action of their apparatus whick 
was made in a recent court decision relating to a 
damage suit. The court ruling was based on the 
judge’s acceptance of testimony to the effect that 
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the automatic engine stop had brought the ‘ma- 
chinery to a standstill as quickly as it was possi- 
ble to do so. 


ABNER DOBLE CO., San Francisco, has been 
awarded the Grand Prize for its St. Louis exhibit 
of a 170-h.p. tangential water wheel. This is the 
highest award given by the experts at the St. 
Louis World’s Fair. The wheel develops 170 
horse-power at 700 r.p.m., with a water pressure 
of 300 pounds per square inch (equivalent to a 
hydraulic head of nearly 7oo feet). It was direct- 
connected to a roo-kw. railway generator and was 
one of the units of the intramural power plant. 


PAYNE ENGINEERING COMPANY, New 
York, reports good business in the engines of its 
make. Among recent sales were the following: 
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Three 130-h.p. engines for direct connection to 
dynamos in the Kilmer Building, Binghamton, 
N. Y.; two 115-h.p. and one 8o0-h.p. engines for 
similar service in a New York hotel; two 80-h.p. 
engines, direct-connected, for Gouverneur Hospi- 
tal, New York; one 120-h.p. engine, direct-connect- 
ed, for the New Jersey Zinc Company; one 8o-h.p. 
direct-connected engine for a Brooklyn hotel. 


KEYSTONE LUBRICATING COMPANY, 
Philadelphia, has brought out a new lubricant par- 
ticularly intended for the electrical field. It is 
known as No. 6 density grease, and is made for 
use in all places where lubrication is required, ex- 
cepting engine cylinders. It is very thin, prac- 
tically a liquid, and can be applied from an ordi- 
nary oil squirt can. The company guarantees this 
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new lubricant to reduce the temperature of any 
bearing practically to the temperature of the room, 
and states that one pound of it will go farther than 
three to four gallons of the best lubricating oil. 


BROWN CORLISS ENGINE COMPANY, Cor- 
liss, Wis., has secured, in the face of unusually 
strong competition, a contract to build a large 
triple-expansion, high-duty pumping engine for the 
city of Milwaukee. ‘ihe engine is to be capable 
of handling twenty million gallons of water an 


hour, and the contract price was $64,500. There 
was considerable discussion of the ability of the 
company to handle such a large piece of work, 
but a visit to its works by the City Engineer and 
the Commissioners of Public Works satisfied those 
gentlemen on that point. 


Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 


ATTALLA.—A. L. Du Pre and J. R. Brown, of 
this city, together with Adolphus Brown, of Rag- 
land, have filed articles of incorporation for the 
Etowah Light & Power Company. The company 
is capitalized at $24,000 and its principal place of 
business will be here. A. L. Du Pre is president, 
J. R. Brown, vice-president, and Adolphus Brown, 
secretary and general manager. The company 
has purchased the water power of W. P. Lay on 
Wills Creek and will generate electricity for light- 
ing and power purposes in Gadsden, Attalla and 
Alabama City. 


ARKANSAS. 
COTTER.—Work is well under way on the ice 
and electric light plant here. 


CLARKSVILLE.—E. T. McConnell, of Eureka 
Springs, is making arrangements to construct an 
electric light plant here. 


RUSSELLVILLE.—Dr. Robert Smith and sev- 
eral other prominent business men have purchased 
the electric light plant, which was controlled by 
Smallwood & Sons. 


FORREST CITY.—Reports state that the plant 
of the Forrest City Electric Light & Power Com- 
pany has been sold to Capt. George M. Mead, of 
Little Rock, and some Memphis parties. 


POCAHONTAS.—S. C. Dowell, of Walnut 
Ridge, has been granted a franchise for the Poca- 
hontas Power Company, of which he is president 
and treasurer. He writes that it is proposed to 
construct an electric light plant to cost about 
$25,000. 


BATESVILLE.—The Batesville Power Com- 
pany has been incorporated with a capital stock of 
$10,000, by F. P. Allbright, William Ramsey and 
A. R. Weaver. The company will develop water 
and steam power for the generation of electricity 
for commercial and manufacturing purposes. 


CALIFORNIA. 


SAN FRANCISCO.—Jacob Schiff and other 
New York parties are trying to get a franchise for 
an opposition electric light and gas plant here. 

CALISTOGA.—Bids will be received January 3 
by the Town Clerk for a franchise to establish an 
electric light and power system in this town. 

ORANGE.—A resolution has been adopted by 
the Council providing for the construction of wa- 
ter works and an electric light plant at this place. 


NEEDLES.—It is reported that the Murphy 
Water, Ice & Light Company will construct an in- 
dependent electric light plant to be used for light- 
ing the city. 


COLORADO. 


GOLDFIELD.—Rodney Curtis, of the Denver 
Tramway Company, Denver, is reported to be in- 
terested in the construction of an electric plant 
on Bishop Creek to supply electricity to this town 
and Tonopah. 


COLORADO SPRINGS.—Incorporation papers 
have been filed by the San Luis Valley Irrigation, 
Land & Power Company with a capital stock of 
$1,000,000. A dam will be constructed across the 


Rio Alamosa River and water will also be taken 
from other natural streams in San Luis, El Paso, 
Conejos and Rio Grande counties and used for 
irrigating lands in those counties. In addition to 
the irrigation enterprse, the company will establish 
an electric power plant for generating and dis- 
tributing electricity to towns and cities in the dis- 
trict mentioned. The directors are S. S. Bernard, 
William M.. Bainbridge, M. F. Stark, W. A. Brai- 
den and W. O. Mieir. The principal offices will 
be maintained at Colorado Springs. 


CONNECTICUT. 


HARTFORD.—H. B. Freeman, Jr., of Hart- 
ford, and twenty others have prepared a petition 
to the general assembly of Connecticut applying 
for a charter for a new electric plant which will 
furnish power and light in the counties of Hart- 
ford and Litchfield. It is planned to install the 
plant in the mills of the Cotton Duck Trust Com- 
pany in New Hartford. 


NEW MILFORD.—It has been announced that 
the New Milford Power Company, the largest of 
its kind in Connecticut, and which furnishes power 
for trolley systems in Waterbury, New Britain 
and Bridgeport, and several smaller towns on the 
line of the Connecticut Railway and Lighting Com- 
pany, has been reorganized. The new officers are: 


President, Winthrop G. Bushnell; vice-president, 
Louis E. Stoddard; secretary and treasurer, Sam- 
uel C. Morehouse. The company has an exten- 
sive plant in New Milford and an auxiliary plant 
is being built at Boardman’s bridge. Offices will 
be established in New Haven. 


FLORIDA. 


GRACEVILLE.—The secretary and superinten- 
dent of the Graceville Light & Water Company, 
writes that the proposed water works and electric 
light plant will cost about $20,000. Ludwig & Co., 
of Atlanta, Ga., the engineers in charge of the 
work. 


GEORGIA, 


DALTON.—It has been decided by the City 
Council to construct an electric light and power 
plant. 


GRIFFIN.—The contracts which have been let 
for putting in a sewerage system and making im- 
provements to the light and water plants of this 
city are said to aggregate $100,000. 


ATLANTA.—The Peachtree Lighting Company 
has been granted a charter to supply electric lights 
to the residents of Peachtree Road and other places 
in the county. The company is capitalized at $600, 
with the privilege of increasing the capital stock 
to $5000, and is composed of Arnold Boyles, Martin 
Amorous and Edwin Brown. 


DALLAS.--The Dallas Light & Power Com- 
pany has been organized by the citizens. A. J. 
Cooper was made president and E. H. Robertson, 
secretary and treasurer. The company’s capital is 
$5000 and a charter will be applied for at once. 
It is proposed to erect an electric light plant first 
and later a complete water works system will be 

installed. 


IDAHO. 


BOISE.—I. B. Perrine is said to be interested 
in the construction of an electric plant on Trout 
Creek, 


MONTPELIER.—The Montpelier Electric Light 
Company has increased its capital stock from 
$25,000 to $40,000. 

IDAHO FALLS.—The Idaho Power & Trans- 
portation Company is reported to have in contem- 
plation the construction of a dam near this city, 
and later, the construction of an electric power 
plant. 


ILLINOIS. 


ST. CHARLES.—Extensive improvements are 
being made at the city’s electric light plant. 

CAYUGA.—The City Council is investigating 
the cost of establishing an electric light plant. 

AMBOY.—The Amboy Lighting & Power Com- 
pany has changed hands, it is said, Mr. Searles 
being named as the purchaser. 


ROCK ISLAND.—The Council has approved a 
contract with the People’s Power Company to fur- 
nish light and power for the reservoir plant and 
the water works plant. 

BELLEVILLE.—The Ada Electric & Gas Com- 
pany has filed articles of incorporation, with a capi- 
tal of $100,000. J. A. Hamilton, A. R. Daab and 
L. D. Turner, Jr., are the incorporators. 


MACKINAW.—A franchise has been granted 
by the Board of Trustees to a stock company or- 
ganized for the purpose of rebuilding the electric 
plant which was recently destroyed by fire. The 
incorporators are S. A. Thompson, George Tyrrell 
and C. G. Sparks, and the capital stock is placed 
at $10,000. 


MORRISON.—George A. Whitcomb, one of the 
incorporators of the Rock River Hydro-Electric 
Milling and Power Company, writes that it is pro- 
posed to build a dam across Rock River at Lyndon, 
Ill., and construct a power plant of from 1600 to 
2500 horse-power. Work will be commenced early 


in 1905. 
MOLINE.—The People’s Power Company, of 
this city, has increased its capital stock from 


$600,000 to $1,000,000. Among the improvements 
contemplated are an addition to the old plant, the 
purchase of a 2500-h.p. generating unit, con- 
nections to be made to additional water wheels and 
a building for purifying gas. 


INDIANA. 


LEBANON.—Edmund Connor, City Clerk, 
writes that a franchise has been granted to the 
Citizens’ Electric Light & Ice Company. 


DUNKIRK.—The Dunkirk Lighting Company 
has been incorporated by Charles A. Harkins, 
Charles O. Reynolds and Jesse M. Soper, with a 
capital of $21,000. 


KOKOMO.—George Kingston, John W. John- 
son and Edward S. Huff have filed articles of in- 
corporation for the Kokomo Electric Company, 
with a capital of $10,000. i 

CHRISNEY.—The Chrisney Electric Light Com- 
pany has been incorporated, with a capital of $1500. 
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The directors are J. C. Felia, B. N. Fish, J. M. 
Fella and John B. Chrisney. , 


TERRE HAUTE.—The Board of Public Works 
bas recommended to the City Council the bid of 
the Terre Haute Traction Company for lighting 
the streets for a period of five years at $75 per 
lamp per year on an all-nigbt schedule. 

MATTHEWS.—Articles for the incorporation of 
the Matthews Electric Light & Power Company, 
with a capital stock of $15,000, have been filed 
at the Auditor’s office. The directors are Philip 
Hughes, Guy S. Rinebolt, E. W. North, Everett 
W. Trook, and others. 

EVANSVILLE.—The Evansville Gas & Electric 
Light Company has secured the contract for light- 
ing the oity for five years at the following bid: 
Electric arc lights of 2000 candle-power at $67 
per lamp per year; incandescent gas lights at $20 


per lamp per year, and gas at $r per thousand 
cubic feet for lighting pubike bulidsage? oes 


INDIAN TERRITORY. 


RAMONA.—The Ramona Light, Heat & Power 
Company has filed articles of incorporation. 


IOWA. 

CRESTON.—E. M. Springer and Mr, Harrison, 
of Red Oak, are making arrangements to establish 
a new electric light and heating plant in Creston. 

CLARKSVILLE.—The plant of the Clarksville 
Light, Heat & Power Company is said to have 
changed hands recently, the purchaser being Willis 
Sutcliff. 

CLARINDA.—The Lee Electric Light Com- 
pany has been incorporated, with a capital of 


$50,000. Mr. R. B. Lee is among the incor- 
porators. 


DAVENPORT.—The People’s Power Company 
has increased its capital stock from $60,000 to 
$1,000,000 and will make extensive improvements 
to its property during the coming year. 

LEON.—The municipal electric light plant has 
been sold to W. S. Curtis and H. E. Chase. The 
new owners will improve and enlarge the plant and 
endeavor to render an efficient and up-to-date ser- 
vice. 

FAIRFIELD.—The Fairfield city council has 
entered into a contract with the Western Elec- 
tric Company, of Chicago, for a new lighting 
plant to be installed in this city as soon after the 
first of the year as possible. There will be sev- 
enty-five lamps, each 2000 candle-power. The dy- 
namo of the present lighting plant will carry fifty 
lamps, so that there will be at least one hundred 


and twenty-five lamps. The price of the new 
plant will be $2,735. 


KANS AS. 


ELDORADO.—W. Martin Jones has been grant- 
= a franchise to establish an electric light plant 
ere. 

MANHATTAN.—C. P, Dewey, of Chicago, has 


been -re-elected president of the Manhattan Ice, 
Light & Power Company. 


KENTUCKY. 


STURGIS—Mark E. Easton, Mayor, writes that 
a twenty-year franchise has been granted to the 
Sturgis Electric Light Company, of this town. 

FULTON.—It is rumored in business circles 
that local capitalists are interested in the con- 
struction of a new electric light plant in Ful- 
ton, but nothing definite is known as yet. 


LOUISIANA. 


LAKE PROVIDENCE.—The City Council has 
let the contract for constructing the municipal 
light and water plant to A. B. Sanders, of Shreve- 
port, for $37,000. Arthur Hider, of Greenville, 
Miss., is the engineer in charge of the work. 


MAINE. 


FORT FAIRFIELD.—The Fort Fairfield Elec- 
tric Company has been organized by Harry L. 
Cram and A. J. Desmond, both of Portland, for 
the purpose of furnishing gas and electricity in 
Fort Fairfield. The company’s capital is $40,000. 


MARYLAND. 


LUTHERVILLE.—It is reported that the Balti- 
more County Commissioners expect to install an 
electric lighting system in the village shortly. 
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BALTIMORE.—Mayor Timanus has signed the 
franchise authorizing Richard B. Fentress and 
Summerfield B. Medairy to use the city subway for 
the transmission of electricity for lighting and 
power purposes and also to erect poles and string 
wires outside the subway district. Arrangements 
have been made with the Baltimore Refrigerating 
& Heating Company for the generation of electric- 
ity at its large plant on South Eutaw Street. This 
power will be distributed by Messrs. Fentress and 
Medairy, who have already secured a number of 
large contracts in the new district, it is said. The 
Refrigerating & Heating Company is at present in- 
Stalling an additional battery of boilers of 1000 
horse-power capacity and the necessary electrical 
machinery will also be put in at once; it is pro- 
posed to expend about $1,000,000 in new apparatus. 
Messrs. Fentress and Medairy have begun string- 
ing the wires. 


MICHIGAN. 


BERRIEN SPRINGS.—J. Du Shane, of South 
Bend, Ind., writes that it is proposed to construct 
a power dam at this place, but that nothing will be 
done this season. The cost of the work is estimat- 
ed at about $1,000,000. 


DETROIT.—At a recent meeting of the Council, 
John Russell petitioned the Springwells Township 
Board for an electric lighting franchise for that 
portion of Springwells Township not included in 
the villages of Woodmere and Delray. 


JACKSON.—A big power dam project is under 
way to furnish power for electric lighting for 
Whitehall and Montague and other purposes. 
R. H. Updyke, a civil engineer from Grand Rapids, 
has been working for the last two years on a plan 
and has the details nearly completed for the dam- 
ming of White River and the construction of a 
large power house on the dam. A forty-foot head 
of water will be maintained and in the power 
house will be large dynamos which will generate 
enough power to transmit current for electric 
lighting, pumping and for electric cars as far as 
Grand Rapids. 


MINNESOTA. 


GREY EAGLE.—Guy Robbins has secured a 
franchise for an electric light plant here. 


MIDWAY.—The Electric Light & Power Com- 
pany, it is said, expects to erect a new plant here. 


JORDAN.—The Jordan Electric Light & Heat- 
ing Company will shortly increase its equipment by 
the addition of a storage battery system. 

ANOKA.-—The Anoka Water Works, Electric 
Light & Power Company expects to add to its 
equipment a new dynamo of 2000 lights capacity. 


AITKIN.—The Aitken Power & Light Company 
has filed articles of incorporation, with a capital 
of $10,000. Clark S. Kathan and Nelson I. Cluff 
are among the incorporators. 


WINTHROP.—The Electrical Machinery Com- 
pany, of Minneapolis, secured the contract for mak- 
ing the extensions and improvements at the electric 
light plant and water works for $7530. 

MANKATO.—Plans and specifications are be- 
ing prepared for a complete railway, light, heat 
and power plant to be installed shortly by the 
Mankato Railway, Light & Power Company. 

BAGLEY.—Bids will be received January 3 by 
the Village Council for bonds to the amount of 
$13,000, the proceeds to be used in purchasing an 


electric light plant and constructing a water works . 


system. 


MINNEAPOLIS.—An ordinance has been intro- 
duced in the Council, providing for a 30-year fran- 
chise to the Minnesota Power & Trolley Company, 
of Champlin, to erect poles and string wires for 
the transmission of electricity to this city.. 


MINNEAPOLIS.—The Rainy River Improve- 
ment Association, with a capital of $5,000,000, has 
been incorporated to build a concrete dam across 
Rainy River to raise the lake and thus furnish more 
power. The incorporators are E. W. Backus and 
A. E. Horr, of this city, and H. B. Winchell, of 
Butte, Mont. 

MINNEAPOLIS.—The Council Committee on 
Lighting has recommended that contracts for light- 
ing the city for the year beginning January 1 be 
awarded as follows, all being on the all-night 
schedule: The Minneapolis General Electric Com- 
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pany for street arc lights at $94 per lamp per 
year; the Minneapolis Gas Light Company for gas 
at 95 cents per thousand cubic feet, and the Pat- 
terson Street Lighting Company, of Cleveland, for 
incandescent fixtures and maintenance at $13.40 
per lamp per year. 


MISSISSIPPI. 


GRENADA.—The Council is making arrange- 
ments to enlarge the electric light plant. 


HATTIESBURG.—The City Council has grant- 
ed to G. L. Hawkins and associates the right to 
erect, maintain and operate an electric lighting 
plant in Hattiesburg. The franchise includes the 
right to lay single or double tracks and every- 
thing pertaining to a first-class street railway sys- 
tem, and is for twenty-five years. The company 
shall by June 1, 1905, commence work in good 
faith, and complete, equip and have in operation 
at least three miles of its line not later than Janu- 
ary 1, 1906. It is rumored that Captain J. T. 
Jones, president of the Gulf & Ship Island Rail- 
road, is an interested party with Mr. Hawkins. 


MISSOURL 


HANNIBAL.—Work is progressing rapidly on 
the new city electric light and power plant here. 


GLASGOW.—A franchise has been granted for 
the construction of an electric light plant here, 
and it is understood that work on the new system 
will soon begin. 


CHILLICOTHE.—At an election held recently, 
the citizens voted to have the electric lights turned 
off rather than pay an advance of $7 per light on 
the present cost. 


BOWLING GREEN.—Thomas Melvin, former- 
ly of New York City, has leased the electric light 
plant here from N. H. Ledford, and intends to 
make extensive improvements in the near future. 


JEFFERSON CITY.—tThe citizens have voted 
to extend the franchise of the electric light and 
gas company for twenty years and the company, 
it is said, has agreed to expend $75,000 in im- 
proving the plant. 


ST. LOUIS.—The Security Electric Heating & 
Power Company, with a capital stock of $300,000, 
has filed articles of incorporation. Among those 
interested in the undertaking are Samuel D. Win- 
ter and Dudley S. Wageley. 


EL PASO:—The El Paso Gas & Electric Com- 
pany has filed articles of incorporation, with a 
capital of $500,000. Among the incorporators are 
William Barrett Ridgely, Washington, D. C.; 
George Goodnow, Waukegan, Ill., and Charles 
Barrett, of this city. 


ST. LOUIS.—Reports state that the Union 
Electric Light & Power Company’s plant was dam- 
aged by fire recently to the extent of about $5500. 
The company has secured a building permit for 
the erection of a sub-station at 709 North Fourth 
Street. Thé new station is to cost $26,000. 


HALE.—Preparations for the erection of an 
electric light plant at this point are being made. 
The company which has the project in hand will 
be known as the Citizens’ Electric Light & Land 
Company. A. J. Herren is president; W. L. Bal- 
low, secretary and treasurer, and Fred Halbauer, 
general manager. 


JOPLIN.—Press reports state that the Spring 
River Power Company, of Kansas, has filed arti- 
cles of incorporation in this state to show that it 
had been incorporated under the laws of the 
State of Missouri, with a capital of $450,000, of 
which $50,000 is to be employed in Missouri. The 
company is also to have an office in this city. 


MONTANA. 


LIVINGSTON.—C. S. Hefferlin has applied for 
a thirty-year franchise for an electric light and 
power plant. 


WHITEFISH.—The Big Fork Electric Power & 
Light Company is said to have secured a franchise 
for its pole line from Kalispell to this city. 


WHITEFISH.—George Nixon, of Spokane, 
Wash., is making surveys for an electric light’ 
plant and water works, the power to be developed 
from Hell Roaring Creek. 
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NEBRASKA. 


CRAB ORCHARD.—A municipal electric light 
and power plant is to be installed here. 


OMAHA.—The Baxter Springs Electric Company 
has been incorporated with a capital of $30,000. 


EDGAR.—T he City Council has granted a fran- 
chise to Keefe & Larkin for lighting the city by 
electricity. They will erect a plant at once. 


NEVADA. 
GOLDFIELD.—A project is under way to sup- 
ply this camp and Tonopah with electric lights and 
power from Bishop Creek, Inyo County, California, 
and the probabilities are that the work on the 
great undertaking will begin within a few weeks. 
Denver and Goldfield parties are behind the 
scheme, which involves the expenditure of nearly a 
half million dollars and the running of feed wires 
from Bishop to Goldfield and Tonopah, a distance 
of eighty miles, directly across the White Moun- 
tains. Already water rights have been secured 
on Bishop Creek and surveys for the plant and 

the wire lines have been made. 


NEW JERSEY. 
PERTH AMBOY.—The Public Service Corpora- 
tion has secured the contract for lighting the city 
for five years at $97.50 per lamp per year. 


BRIDGETON.—City Recorder Frank L. Hewitt 
writes that the Council has awarded the contract 
for lighting the city for a period of five years to 
the Bridgeton Electric Company. 


JERSEY CITY.—The North Jersey Electric 
Light, Heat & Power Company has filed articles of 
incorporation, stating its capital stock to be $100, 
ooo. F. J. Smith and B. P. Tracy are among those 
interested in the new concern. 


NEWTON.—The Newton Gas & Electric Com- 
pany has replaced its old street arc lamps with 
others of an improved pattern. When ‘the new 
plant, now in course of construction, is completed 
the company will institute a 24-hour service instead 
of the present night service. 


TRENTON.—The City Council at a recent meet- 
ing adopted a resolution providing for the appoint- 
ment of a committee with power to investigate the 
advisability of constructing an electric light plant. 
Messrs. Throp, Fischer and Stilwell were ap- 
pointed members of the committee. 


IRVINGTON.—The United Electric Company 
has been awarded the contract for lighting the city 
for a period of five years at $15 per lamp per year 
for a 30-c.p. light. This disposes of the ques- 
tion of municipal ownership of a lighting plant, 
which has been under discussion here recently. 


JERSEY CITY.—The Michigan Light Company, 
with an authorized capital of $2,250,000, has been 
incorporated by Walter B. Mahoney, Walter Thiele 
and Charles N. King, all of this city. The com- 
pany’s office will be in Jersey-City, and it is pro- 
posed to construct and operate heating and light- 
ing plants. 


EAST NEWARK.—After much discussion, the 
Common Council has accepted a contract submit- 
ted by the Public Service Corporation to supply 
light to the borough at the rate of $100 per lamp 
per year, which is a reduction of $7 per lamp from 
the former price. The contract is to run five 
years, from July 1, 1904. 


NEWARK.—The Middlesex Lighting Company 
of Newark has been incorporated to generate and 
distribute electric current for light, heating and 
power purposes. The company is capitalized at 
$100,000, and among the incorporators are Albert 
B. Carlton, Elizabeth; Percy S. Young, Passaic, 
and Frederick Evans, New York City. 


PASSAIC.—The City Council has awarded the 
contract for lighting the city streets for five years 
and furnishing the incandescent lamps to the Wee- 
hawken Construction Company at the following 
bid: Arc lights $88 each per year; incandescent 
street lights, $15 per year; incandescent lighting 
for public buildings, 10 cents per kilowatt-hour; 
incandescent lighting to private individuals, not 
more than 10 cents per kilowatt-hour. The com- 
pany further agrees to erect and have in operation 
within eight months from the date the contract is 
signed a complete plant, fitted with the most up- 
to-date equipment. 


KEARNY.—Two electrical experts have sub- 
mitted estimates to the lighting committee of the 
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cost of a municipal electric light plant. One of 
the estimates placed the cost at $50,000, while the 
other showed figures of $55,000. As the Council 
desires sufficient time in which to erect a plant, 
and the present contract with the Public Service 
Corporation expires August 1, 1905, a resolution 
was adopted requesting Clerk Wildman to secure 
bids for lighting the town. At the opening of the 
bids that of the Public Service Corporation was 
found to be the only one submitted, and it was de- 
cided to return it and call for other bids. 


NEW YORK. 
BROOKLYN.—The Astoria Light, Heat & Power 
Company is arranging to put up a new building to 
cost $140,000. 
LIVONIA.—F. A. Wicker, B. C. Black and El- 
bert Long are said to be interested in the construc- 
tion of an electric light plant here. 


HUNTINGTON.—The Huntington Light & 
Power Company has absorbed the Huntington Gas 
Company, of which Edgar L. Street is president. 


CANANDAIGUA.—There is some talk here of 
constructing a municipal electric light plant. The 
subject will probably be voted upon at the annual 
election in February. 


BUFFALO.—The Phelps Lighting Company, 
with a capital stock of $50,000, has filed articles of 
incorporation. William Hooker, of Batavia, and 
E. W. Phelps are on the board of directors. 


MASSENA.—The St. Lawrence Transmission 
Company has been incorporated to generate and 
distribute electricity for light, heat and power 
purposes. The company’s capital is $25,000. 


HARRISVILLE.—The Harrisville Electric Light 
& Power Company has been incorporated with a 
capital of $10,000. The directors are Thomas J. 
Wilbur, Joseph Weeks, Sr., and J. E. Harney. 


LOCK PORT.—Engineers are at work laying out 
the final survev for the power canal to be con- 
structed by the Niagara, Lockport & Ontario Power 
Company. Robert E. Drake and Paul T. Brady, 
of Syracuse, are directors of the company. 


ALBANY.—The Northern Westchester Light & 
Power Company has filed articles of incorpora- 
tion, with a capital of $5000. R. S. Hull, of 
Brooklyn; A. S. Andrews, of Flushing, and John 
Larkin, of New York, are the organizers of the 
enterprise. 


NEW YORK CITY.—The Board of Estimate 
has passed a resolution authorizing Corporation 
Counsel Delaney to prepare an amendment to the 
charter to be presented at the coming session of 
the Legislature providing for the establishment of 
a municipal electric lighting plant. 


NORTH TONAWANDA.—The Home Electric 
Light & Power Company has petitioned the Board 
of Aldermen for a franchise to string and main- 
tain the necessary cables and wires for the dis- 
tribution of electricity for lighting and power 
purposes. The company will use the poles of the 
Niagara County Home Telephone Company. 


VALLEY STREAM.—A company, known as 
the Queens-Nassau Electric Light & Power Com- 
pany, has been incorporated. The company will 
do business in Nassau, Queens, Kings, Suffolk, 
Richmond and Westchester counties. The capi- 
tal stock is placed at $100,000, and the directors 
are G. F. Swinnerton, A. Foshay and R. K. 
Tompson. 


NEW YORK CITY.—The Commonwealth Elec- 
tric Company has made application for a charter 
in Pennsylvania, and efforts are being made to se- 
cure a complete light and power franchise for 
this company in Philadelphia in competition with 
the Philadelphia Company. It is reported that 
George R. Sheldon is connected with the Common- 
wealth Company. 


MIDDLETOWN.—Philip N. Jackson, who re- 
cently bought the property of the Orange County 
Gas & Electric Company, proposes to reorganize the 
company under the name of the Orange Lighting 
Company, with an authorized capital stock of 
$100,000 and $300,000 bonds, of which $114,000 
will be used to wipe out existing indebtedness and 
$86,000 be applied toward improving the plant. 


MASSENA.—Norman K. Devendorf, chief op- 
erator of the Hudson River Water Power Com- 
pany and formerly superintendent of this com- 
pany’s power house at Mechanicsville, has resigned 
his position with the Hudson River Company to 
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accept a responsible post with the St. Lawrence 
River Power Company, Massena, N. Y. He will 
have charge of the company’s transmission lines. 


NORTH CAROLINA. 
TARBORO.—The power house of the city elec- 
tric lighting plant has been destroyed by fire, en- 
tailing a loss of $3000. 


MURPHY.—The Murphy Electric Light & Pow- 
er Company has been chartered by J. Gentry. The 
capital is placed at $6000. 


OHIO. 

CANTON.—A franchise has been granted to the 
Citizens’ Light, Heat & Power Company to operate 
in this city. 

IRONTON.—The Board of Public Service is re- 
ported to be considering the advisability of instal- 
ling an electric plant at the city water works. 


YOUNGSTOWN.—A committee has been ap- 
pointed, with R. D. Campbell as chairman, to in- 
vestigate the matter of installing an electric light 
plant. 


TOLEDO.—F. I. Consaul, City Engineer, is au- 
thority for tbe report that the city is agitating the 
matter of installing a municipal lighting plant with- 
in the next two years. The present contract with 
the Toledo Railway & Light Company expires 
January 1, and it is probable that a short-term con- 
tract will be made with the same company. 


OKLAHOMA TERRITORY. 


OKLAHOMA CITY.—Articles of incorporation 
have been filed by the Banner Electric & Manufac- 
turing Company, with a capital of $10,000. Charles 
Luck, Charles Risden and Warren Snyder are the 
promoters of the concern. 


ANADARKO.—It has been decided to build a 
municipal lighting plant and an engineer is now 
preparing estimates and plans. It is the intention 
of the Council to operate the lighting system in 
connection with the water works system, using 
practically the same power for both. 


OREGON. 


UNION.—T. H. and C. H. Crawford are in- 
terested parties in the installation of a 2500-h.p. 
plant at this point. 

BAKER CITY.—The Baker City Gas & Electric 
Company has secured the contract to furnish 
power for the Elkhorn mine. A sub-station will 
be established near the mine for receiving and dis- 
tributing the current to the various parts of the 
mine. ` 

GREENHORN CITY.—C. R. Aldrin, promoter 
of a plan to establish an electric power plant here, 
announces that all arrangements have been com- 
pleted and that work on the plant will be started 
in the spring. It will be a water power plant 
with a capacity of 8800 horse-power. 

HAINES.—The Town Council has granted to 
J. F. O’Bryant, of Baker City, a franchise to 
establish an electric light and power system. 
The necessary machinery has been ordered and the 
work is to commence within sixty days. A line 
will be run from the nearest point on the Rock 
Creek Power & Transmission Company’s line to a 
sub-station which is to be erected. From here 
the current will be distributed by means of trans- 
formers. 

LA GRANDE.—The La Grande Electric Com- 
pany has consolidated with the Cove Power Com- 
pany, the former company being in need of more 
power. The new company has been incorporated 
under the name of the Grande Ronde Electric Com- 
pany. Walter Pierce, J. A. Thornton and T. R. 
Berry are named as the directors. The water 
from Cove will have a fall of 890 feet and will 
require 3700 feet of pipe to convey it to the power 
station, where 800 horse-power will be developed. 
A transmission line, connecting Cove, Union, Hot 
Lake, La Grande, and other towns in Union 
County, will be constructed with as little delay as 
possible, and it is expected to reach this city by 
June 1 next. 


PENNSYLVANIA. 


UPLAND.—Louis R. Page is interested in the 
establishment of a lighting plant at this place. 

NEW MILFORD.—The New Milford Light & 
Power Company, with a capital of $10,000, has 
been incorporated. 
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GROVE CITY.—At a special election held re- 
cently it was voted to issue $12,000 bonds for the 
purpose of enlarging the power house and ex- 
tending the present system. 


HOMESTEAD.—A deal has been closed recent- 
ly for the purchase of the old Homestead electric 
plant from T. W. Brockman by the Lawson Manu- 
facturing Company for $13,500. 


PHILADELPHIA.—The Commonwealth Electric 
Company has petitioned the City Council for a 
franchise to run electric wires for light, heat and 
power in the conduits owned by the Keystone Tele- 
phone Company. 


RENOVO.—The Council has decided to call for 
bids for lighting the streets with are and in- 
candescent lights. Bids will also be received for 
the construction of a municipal electric light 
plant, in order that a more accurate comparison 
may be made of the relative cost of lighting 
the town by contract and operating a city plant. 


CHAMBERSBURG.—The Borough Council has 
accepted the bid of Charles Walter, representing 
the Chambersburg Light, Heat & Power Company, 
at $75,550 for the electric light plant which the 
borough has owned and operated for fifteen years. 
The company entered into a contract to light the 
Streets of the town at $74.50 a year for each arc 
light. 

FOREST CITY.—The Forest City Electric 
Light, Heat & Power Company, of which A. D. 
Kelwen is superintendent, contemplates making 
extensive improvements to its plant, which will 
enable it to furnish light to the borough of Vand- 
ling and also to render improved service here. 
Estimates on additional equipment, engine and 
boilers are being considered now. 


WILKESBARRE.—Chicago capitalists have pur- 
chased the Nanticoke Electric Light & Gas Com- 
pany, the Plymouth Electric Light & Gas Company, 
the Kingston Gas Company and the Wyoming Elec- 
tric Light Company. These companies supply light 
to eleven towns between Pittston and Nanticoke. 
Last year they earned in the aggregate $60,000. It 
is understood the price paid for the property was 
$602,000. All the plants will now be consolidated 
and run by one company, with a capital of 
$1,000,000. 


PHILADELPHIA.—It is understood that the 
only bid received and opened on December 12 for 
lighting the city by clectricity for the year 1905 
was submitted by the Philadelphia Electric Com- 
pany. The bid to light the entire city aggregates 
$1,137,500. The prices range from 28 cents to 34 
cents per light per night. There will be next 
year 10,312 electric are lights. The Philadelphia 
Electric Company has awarded to John R. Wig- 
gins & Co. the contract for the $50,000 building 
which is to be erected for the company on Penn 
Avenue. 


SOUTH CAROLINA. 


GEORGETOWN. — The Georgetown Electric 
Company has been reorganized, it is said, with 
H. C. Case, Philadelphia, president, and L. Mou- 
zon, of this city, local manager. Extensive im- 
provements are contemplated. 


MARION.—A charter has been issued to the 
Carolina Water, Light & Power Company, which 
Proposes to operate power plants in this state and 
elsewhere. The company’s capital is $250,000 and 
the incorporators are J. W. Johnson and W. J. 
Montgomery. : 


NEWBERRY.—The Parr Shoals Power Com- 
pany, of Newberry, has been chartered, the capital 
stock being placed at $50,000, with the privilege of 
increasing it to $1,000,000, and the corporators 
being H. L. Parr, Z. F. Wright, W. G. Houseal, 
C. H. Cannon, W. K. Sligh and A. L. Scott. The 
company proposes to develop the great water power 
on Broad River, near Peak’s, between Newberry 
and Columbia, furnishing electric current to vari- 
ous cities and towns in the State. It is expected 
that more than 25,000 horse-power will be de- 
veloped. The Shoals were formerly the property 
of Mr. H. L. Parr, of this place, but have now 
been purchased by a joint stock company, which 
has interested a number of large capitalists. The 
surveys and nieasurements have already been made, 
and it is believed that the power is one of the 
finest on Broad River. 
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TENNESSEE. 


LAFOLLETTE.—The question of constructing 
water works and an electric light plant, at a cost 
of $100,000, is being discussed here. 


CLIFTON.—F. A. Mansfield, proprietor of the 
ice ‘factory, has decided to construct an electric 
light plant to furnish lights for the town. 


MARTIN.—It has been decided by the City 
Council to install a new engine and dynamo at the 
water and light plant in order to run a day circuit. 


MEMPHIS.—The Committee on Gas and Elec- 
tricity of the Legislative Council is considering 
the question of municipal ownership of an elec- 
tric light plant. 


PETROS.—tThe Big Brushy Coal & Coke Com- 
pany has completed its new electric light plant 
which ‘is to supply lights to the town, as well as 
current for electric haulage and lighting purposes 
at the mines. 


OBION.—J. E. Trout, L. A. Ward, I. Rosenthal, 
D. A. Dean, George A. Moore, J. W. Buchanan, 
and James F. Darnell have organized a company, 
with a capital of $6000, to construct and operate 
an electric light plant. 


TEXAS. 


GREENVILLE.—It has been decided not to sell 
the electric light plant, but bonds for $10,000 will 
be issued to enlarge and improve it. 


DALLAS.—The Oak Cliff Water Supply, Elec- 
tric Light & Power Company has sold its electric 
light plant to the Dallas Electric Light & Power 
Company. 


HUMBLE.—A charter has been granted to the 
Humble Electric Company with a capital of $30,000. 
It is proposed to install and operate an electric 
light plant. 


JACKSONVILLE.—J. K. Nance, of Ada, I. T., 
has purchased the plant of the Jacksonville Elec- 
tric Company and is planning a number of im- 
provements. 


MARBLE FALLS.—A 2000-h.p. plant is to be 
established on the Colorado River at this point, the 
power ta be used to drive machinery for a cotton 
mill and for lighting purposes. 


EL PASO.—The El Paso Gas & Electric Com- 
pany has been incorporated with a capital of 
$500,000. It is proposed to supply gas and elec- 
tric light, heat and power to this city, Juarez, Mex., 
and other towns. Among those interested in the 
project are George F. Goodnow, Waukegan, Ill; 
Fletcher S. Heath, Chicago, Ill., and Charles 
Bassett, of this city. 


VERMONT. 


RUTLAND.—A bill has been introduced in the 
Legislature granting permission to this city to 
establish a municipal electric light plant. J. S. 
Carder is Mayor. 


NORTHFIELD.—Village Clerk J. H. Talbot 
writes that the electric light plant, recently burned, 
will probably be rebuilt within a year. A contract 
will be made with Moody & Almon to furnish 
electricity for one year. 


BURLINGTON.—The Northern Electric Com- 
pany has secured the contract for the interior wir- 
ing and fixtures for the buildings, and the crection 
of poles and the establishment of an arc light sys- 
tem for the exterior lighting of Fort Ethan Allen. 
The contract for furnishing the current has been 
awarded to the Burlington Light & Power Com- 
pany. It will furnish current for interior light- 
ing at 5 cents per kilowatt-hour and for exterior 
lighting at $78 for each arc lamp. This company 
will furnish the arc lamps, meters and transform- 
ers. 


VIRGINIA. 


COLONIAL BEACH.—The Colonial Beach Elec- 
tric & Power Company has been incorporated for 
the purpose of conducting an clectric light and 
power business. The company is capitalized at 
$25,000 and its officers are as follows: Warren 
S. P. Combs, president; F. F. Ninde, vice-presi- 
dent; W. Frank Renshaw, secretary and treas- 
urer. 
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WASHINGTON. 


BALLARD.—Louis V. Brewer has petitioned 
for a franchise for an electric light plant. 


SEATTLE.—The citizens voted December 6 to 
issue $250,000 bonds for the extension of the 
present municipal electric light plant. R. H. 
Thompson is city engineer. 


GOLDENDALE.—A. Robinson, of Portland, 
Ore., secured a franchise to establish and main- 
tain an electric light plant in this town. Tbe plant 
will be operated by steam power. 


PROSSER.—E. F. Benson is said to have 
secured a controlling interest in the Land & 
Irrigation Company and expects to put in an elec- 
tric light plant. An electric road may be built 
to Sunnyside. 


EDMONDS.—The Edmonds Electric Light & 
Transportation Company recently filed article of in- 
corporation fixing the capital stock at $1,000,000. 
John A. Hoffman, M. S. Hutton and Frank B. 
Sayee are among the parties interested in the new 
concern. 


SEATTLE.—The Puget Sound Light & Heat 
Company, capitalized at $1,500,000, has been in- 
corporated by Alexander Hamilton, Herbert V. 
Perry and Antony Zurich. There has been con- 
siderable discussion over the franchise of this 
company, together with those of the Mutual Light 
& Heat Company and the Diamond Ice Company, 
but it is understood that the Council and all three 
of the companies have agreed upon amended fran- 
chises. 


WEST VIRGINIA. 


BRUNSWICK.—The Harper’s Ferry Electric 
Light & Power Company is reported to be making 
preparations to supply this town with electric light. 
Jobn Leslie, of Hinton, is president of the Har- 
per’s Ferry Company. 


WISCONSIN. 


CASSVILLE.—The Village Council is seriously 
discussing the question of constructing a village 
lighting plant. l 


LA CROSSE.—The Wisconsin Light & Power 
Company is a concern recently organized with a 
capital of $200,000. H. A. Salzer and J. J. Hogan 
are among the incorporators. 


ALMA.—The Alma Electric Light Company has 
been incorporated with a capital of $5000. John 
Harry, Russell N. Smith, Frank Harry and Charles 
Schaettle are the incorporators. 


CADOTT.—The Cadott Lighting & Power Com- 
pany has been organized and incorporated by John 
McGilvray, H. B. Frasil and others. The com- 
pany has purchased the lighting plant of the Cadott 
Manufacturing Company. A new alternating-cur- 
rent system will be installed and the plant will be 
greatly improved. A new power house is to be con- 
structed on the Yellow River. 


CANADA. 


PALMERSTON, ONT.—It has been decided to 
issue bonds to the amount of $2500 for electric 
light improvements. 


CALGARY, N. W. T.—The City Council has de- 
cided to submit to the people a by-law to raise 
$60,000 to be used for the purpose of installing a 
municipal lighting plant. 


ST. JOHNS, QUE.—Edouard Beaudry, a Mon- 
treal real estate dealer, has purchased the prop- 
erty and plant of the St. Johns Electric Light Com- 
pany, it is said, in consideration of $300,000. 


MONTREAL, QUE.—The water power at Kaka- 
pecca Falls is to be developed by Montreal capital- 
ists. The purchasers are Herbert S. Holt, presi- 
dent of the Montreal Light, Heat & Power Com- 
pany; Charles R. Hosmer, president, and F. W. 
Thompson, vice-president and general managér, of 
the Ogilvie Flour Mills Company, Ltd. It is un- 
derstood that arrangements have been made for 


the immediate construction of a plant that will 
have an initial capacity of 30,000 horse-power 
which will be increased ultimately to 50,000 horse- 
power. 
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TYPICAL FRENCH HYDRO-ELECTRIC AND TRANSMISSION PLANT 


THE GENERATING STATION AT CHAMP. - 


BY EMILE GUARINI. 


The hydro-electric station near Grenoble 
embodies several unusual and interesting 
features in its hydraulic and electrical 
equipment. The plant is situated near the 


large dam without still further increasing 
its width. The water is taken from the 
Drac at Champ by means of a low dam in 
the bed of the river. This dam is con- 


stantly under the river level, but is suf- 
ficient to create a current of water from a 
side outlet having a width of 16 meters (52 
ft.), bordering a long intake provided with 


water flows into a large settling chamber 
from which runs a canal 600 meters (1968 
ft.) long, terminating in the basin where 
the pipe line starts. The canal, which 
starts at the settling basin, has a width 
varying from 60 to 22 meters (197 ft. to 
72 ft.), and a depth from 1.50 to 4 meters 
(5 ft. to 13 ft.). The water basin which 


FIG. 


junction of the Drac and Romanche rivers, 
and the power is used exclusively for trans- 
mission. The flow of the Drac River varies 
within very wide limits, and the current is 
very swift. At Champ the bed of the river 
is very shallow, so that the width during 
high water often exceeds one kilometer. It 
is, therefore, impossible to confine it by a 


gratings in the form of light shutters which 
prevent the ingress of rubbish and stones 
which are naturally abundant in so violent 
a stream. The current passing along the 
side of the intake favors the discharge of 
gravel and stones through the outlet. 
What passes the shutters enters the receiv- 
ing basin. After passing this basin, the 


I.—POWER-HOUSE, CANAL AND FOREBAY OF THE ELECTRIC GENERATING STATION AT CHAMP. 


serves as a terminus for the canal and 
from which the pipe starts is built of con- 
crete. It has a total surface of 900 square 
meters (9688 sq. ft.). This basin is di- 
vided by means of a wall into two compart- 
ments. The concrete tube starts from the 
second compartment and forms the first sec- 
tion of the penstock. The pipe is 3.3 me- 
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ters (11 ft.) in diameter, and is 4600 me- 
ters (15,090 ft.) long. Of this, 2100 me- 
ters (6890 ft.) is formed of re-enforced 
concrete and 2500 meters (8200 ft.) of sheet 
steel. The volume of water in the whole 
‘length of the penstock is 40,000 cubic me- 
ters, flowing with a velocity of 2 meters per 
second, so that it has been necessary to 
guard against water hammer in case of an 
abrupt stoppage at the station. To this end, 
three standpipes have been placed on the 
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r.p.m., and they take at full load about 4 
cubic meters of water per second. Three 
of the turbines are furnished with auto- 
matic regulators and are supplied with 
compensating gates. The alternators are 
of the three-phase type, with revolving 
fields. Each absorbs at its shaft 1350 
horse-power when operating on full load, 
with a power factor of 0.80. The genera- 
tors give 3000 volts at 50 cycles per second. 
The direct-current dynamos which serve as 
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first giving 15,000 volts and the second 26,- 
000 volts. The cores and windings are sub- 
merged in oil cooled by water circulating 
in a double worm. The weight of each 
transformer is about 9500 kilograms. <A 
track running into the transformer room 
allows the transformers to be carried easily 
to the repair shop, where there is a 10-ton 
traveling crane. 

The switchboards are three in number. 
They include all measuring apparatus, as 
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FIG. 2.—INTERIOR OF CHAMP STATION, SHOWING HYDRO-ELECTRIC UNITS AND SWITCHBOARD. 


pipe line, two of re-enforced concrete and 
one of steel. 

The station contains five generating sets, 
each rated at 1350 horse-power, and two 
exciter sets of 150 horse-power each. In 
addition to these, a small 5-h.p. turbine sup- 
plies the hydraulic accumulators necessary 
for operating the turbine governors. A 
traveling crane, capable of raising a weight 
of 15 tons, has been installed here for fa- 
cilitating repairs and handling the ma- 
chines. In front of the generating room 1s 
the transformer room, supplied with water 
under pressure. The turbines were fur- 
nished by Meyret-Brenier, Grenoble, and 
the electrical equipment by Brown-Boveri, 
Baden. 

The turbines are of the horizontal-shaft 
type with a cylindrical distributing cham- 
ber, and are attached to the alternators by 
flexible couplings. Their speed is 300 


exciters are two in number, and are rated 
at 150 horse-power each. The armature 
has a speed of 500 r.p.m. They are shunt- 
wound machines, and generate current at 
115 volts. 

The transformers raise the voltage from 
3000 to 15,000 or 26,000 volts. These step- 
up transformers, to the number of five, have 
each an output of 1150 kilowatts. The 
cores are disposed in the same plane. The 
3000-volt primary windings are subdivided 


‘on each phase into three equal parts, placed 


in series. This provides for the possibility 
of changing the connections for utilizing a 
voltage of 1000, by grouping the sections in 
parallel. The extremities of the secondary 
bobbins are attached to six terminals, placed 
on the transformer case, so that a simple 
movement at the high-tension switchboard 
will enable the connection of these coils to 
be made either in triangle or in star, the 


well as those for protecting the station. The 
first is the intermediate tension switch- 
board; the second, the low-tension switch- 
board, and the third, the high-tension 
board. The intermediate tension board 1s 
placed on the ground floor between the tur- 
bine room and the transformer room. The 
low-tension board is placed on the second 
floor on an operating platform. The high- 
tension switchboard is placed at the mid- 
dle of the switchboard room on the second 
floor. Back of the high-tension hoard are 
placed the horn lightning arresters, with 
liquid resistance for protecting the appara- 
tus in the station. At the exit from the 
station, supplementary lightning arresters 
have been installed te increase the security. 
It has been the aim of the design to make 
the passage of lightning to the ground as 
direct as possible, with the object of pro- 
tecting the station apparatus. 
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The bases of the turbines, alternators, 
transformers, all frames supporting the 
electrical conductors, in a word, all metallic 
parts in the installation, have been grounded 
by means of two wires, each two millimeters 
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and a double transformation is 58 per cent. 
The Champ station is only intended to fur- 
nish electrical energy for motive power to 
the diverse industries installed principally 
in the valleys of the Fure and the Morge 


FIG. 3.—TRANSFORMER ROOM IN CHAMP STATION, 


in diameter, one connected to the water 
pipe and the other to a shaft of copper 
sunk in the tailrace. 

The principal line of feeders is 30 km. 
(18 miles) long, and consists of six wires, 
each 7 millimeters in diameter, supported by 
metal poles common to the Societe de Force 


et Lenniere Grenoble et the Societe Hydro- 


electrique de Fure et Morge. 

Current at 26,000 volts is distributed to 
the sub-stations, of which there are eleven. 
These sub-stations lower the voltage to 2000 
volts, or 1000 volts, according to the lo- 
cality. From these sub-stations secondary 
lines serve the stations of the subscribers. 
Certain industries use current directly at 
2000 volts, but the majority prefer to lower 
the voltage to 120 by means of transform- 
ers furnished by the company. All of the 
stations are constructed in the same way, 
and consist of small Kiosks of masonry 3 
meters square, in general surmounted by a 
tower which serves for the entrance of the 
primary lines and the exit of the secondary 
lines. The primary lines terminate at an 
air switch, then pass to a set of lightning 
arresters of the horn type, before entering 
the tower. The wires are then fixed to the 
terminals of a set of circuit-breakers similar 
to those of the generating station, and 
placed in niches of white marble. The sec- 
ondary lines passing from the transformers 
are connected to a set of Wurtz lightning 
arresters, then to a set of circuit-breakers of 
the fusible type; and pass to the stations 
which they are called upon to serve from 
the tower. 

The total efficiency of the station after a 
transmission of about 50 km. (31 miles) 


rivers. The rates for each h.p.-year are 
125 francs ($25) per horse-power for a 12- 
hour day, and 150 francs ($30) for a 24- 
hour day load. The Societe Hyuroelec- 


FIG. 


trique has used a capital of 5,000,000 francs 
($1,000,000) for this installation. The com- 
pany has not made any lighting installa- 
tions, as the districts traversed by its lines 
are already supplied by other enterprises 
for distributing electrical energy. 
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BOILER MANHOLES AND HANDHOLES- 


BY R. T. STROHM. 


Every steam boiler must be subjected to 
periodical cleanings, both inside. and out- 
side in order to maintain its proper condi- 
tion with regard to safety and efficiency 
of operation. For internal inspection and 
cleaning, some means of access to the in- 
side of the boiler shell or drum is neces- 
sary. Consequently, boilers are fitted with 
manholes and handholes. 

The location of manholes in a boiler 
shell should be such as to afford easy ac- 
cess to those parts requiring care and at- 
tention. In.the plain cylindrical boiler, the 
manhole is placed in the head, which is 
usually bumped to make it self-supporting. 
In the return tubular boiler, there are usu- 
ally two manholes, one being placed in the 
front head, below the tubes, and the other 
in the middle plate of the shell above the 
tubes and at the highest point of the shell. 
The lower one enables the inspector to ex- 
amine the plates that are in contact with 
the furnace gases in operation, while the 
upper one permits him to inspect the con- 
dition of the braces and stays. In the case 
of water-tube boilers, a manhole is placed 
in the head of the steam drum, or in the 
head of each, if there are several drums. 
In boilers of the vertical type, the manhole 
is placed in the side of the central main 
drum, near the bottom, as in the “porcu- 
pine” boiler; or it may be omitted alto- 
gether, as in various other makes in which 
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4.—HIGH-TENSION SWITCHBOARD IN CHAMP STATION. 


there is no necessity of entering to make 
examination of the condition of the shell; 
or in which the steam space or the water 
space are not large enough to admit a man. 
Handholes should be placed wherever de- 
posits of sediment are likely to occur, if 
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these deposits cannot be easily removed 
through the nearest manhole. They are lo- 
cated in the water legs of vertical and lo- 
comotive boilers, in the heads of return- 
tubular boilers, and in the headers of 
water-tube boilers, opposite the ends of the 
water tubes, to which they give access. 
The size of the manhole varies a little 
among manufacturers of boilers, but the 
average size is about 12 inches by 15 inches, 
the hole being elliptical in shape. Hand- 
holes are also elliptical, but they vary in 
size to a much greater extent than man- 
holes. Thus, handholes may be found 9 
inches by 14 inches, or 8 inches by 12 
inches, and down to the common opening 
4 inches by 6 inches, depending upon the 
size of the boiler and the location of the 
hole. The handholes opposite the ends of 
water-tubes in water-tube boilers are gen- 
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FIG. I. 


erally circular, especially when each tube 
has its own individual handhole. In case 
one hole gives access to two tubes, it is 
made oblong. 

The cutting out of a section of the shell 
to give the manhole opening weakens the 
‘boiler, since it takes away a portion of the 
plate which would otherwise aid in resist- 
ing the forces set up by the internal pres- 
sure. Now, there is a greater pressure per 
inch of longitudinal seam than per inch of 
girth seam. That is, the boiler is more lia- 
ble to rupture by splitting in a longitudinal 
direction than by tearing apart circum- 
ferentially. Hence, it is desirable to remove 
from the shell as little as possible of the 
metal which would strengthen the boiler 
along the line of greatest stress. For this 
reason, the manhole opening is so placed 
that its shorter axis or dimension is paral- 
lel to the longitudirtal axis of the boiler, as 
in this position the shell is weakened least. 


In cdse the manhole is placed in one of the 
heads its longer axis is horizontal, in order 
to enable a man to enter easily and not be- 
cause the head is stronger with the hole 
in this position than it would be with the 
longer axis vertical. 

To compensate for the loss of strength 
due to the cutting away of the plate, it is 
customary to use re-inforcing rings or their 
equivalent. The re-inforcing ring is simply 
a flat ring of metal riveted to the shell 
around the edge of the opening. The net 
section of this ring is made of such extent 
that its tensile strength will be at least 
equal to the tensile strength of that part of 
the plate cut away along the short axis. 
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The re-inforcing ring may be made of gun 
metal, wrought iron, cast iron or steel. 
The use of cast iron is not to be com- 
mended, however, for this ring must safely 
withstand stresses which tend to tear it into 


FIG. 3. 


halves, and in tension cast-iron is a very 
unreliable and treacherous material. An 
ordinary form of re-inforcing ring, made 
of wrought iron, is shown at A, in Fig. 1. 
It is riveted to the inside of the shell by a 
double row of rivets, the row next the edge 
of the hole being countersunk so as to give 
a flat surface upon which the gasket may 
rest. Frequently an additional ring is used 
on the outside, as at B. In case two rings 
are used, their combined strength should be 
equal to or greater than that of the plate 
section removed. 

If a cast-iron frame or ring is used, it 
may have the form shown in Fig. 2, where 
the ring is shown placed on the inside of 
the shell. When the boiler is under pres- 
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FIG. 4. 


sure, the manhole cover, A, is pressed out- 
ward against the lip B, putting a compres- 
sive stress on the frame. Cast iron being 
very strong in compression, this is the 
safest form of frame made of this material. 
The fact that it is in tension laterally is the 
objection to its use. Another form of cast- 
iron frame but riveted to the outside of the 
shell, is illustrated in Fig. 3. In this style 
the metal is in tension in both directions; 
hence, the outside cast-iron frame should 
be avoided as far as possible. In a num- 
ber of instances, outside frames of this 
shape are made of gun metal or wrought 
steel, these materials being amply strong 
in tension. Another method of re-inforc- 
ing manhole openings which is widely used 
is illustrated in Fig. 4. It is done by cut- 
ting the hole in the plate considerably 
smaller than the finished opening desired, 
and then flanging the edge, turning the 
plate inward, as at A, after which the edge 
is faced off nicely to form a bearing for 
the manhole cover. The ring of plate thus 


curved inward is relied upon to strengthen 
the plate properly. 

Usually handholes are comparatively 
small in size, and for that reason no re- 
inforcing ring is used in many cases, the 
handhole plate bearing directly against the 
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plate. In the case of very high pressures, 
or very large handholes a single ring may 
be riveted outside the plate to compensate 
for the loss of strength due to the removal 
of material. 

The covers of manholes and handholes 
are generally made o: cast-iron, and they 
are held in place by the internal pressure 
when the boiler is under steam. However, 
it is necessary to have some means of se- 
curing them under all conditions, and so 
each plate is fitted with one or two bolts 
and yokes. These may be stud bolts, 
screwed into the cover, as in Fig. 5, or the 
plate may be drilled and thc bolt riveted in 
place, as in Fig. 2. Another method, quite 
as common as either of the foregoing, is to 
cast the cover plate with a slot into which 
the head of the bolt is slipped, as illustrated 
in Fig. 1. 

A form of cover plate which may be made 
either of wrought iron or steel is illustrated 


FIG. 6. 


at B in Fig. 4. It consists of a piece of 
sheet metal which is formed to the desired 
shape by dies, under heavy pressure. The 
bolt fits into the dovetail slot at the middle, 
and cannot be pulled out by any ordinary 
force. This style of cover is very light, 
and as it is made of rolled material, there 
is little chance of flaws being present, which 
cannot be said of a cast-iron plate. The 
corrugations act as strengthening ribs, pre- 
venting buckling of the cover when under 
pressure. . 

The yokes by which cover plates are held 
in place are made of cast-iron, to a great 
extent. In case the cover is of the form 
shown in Fig. 4, however, the yoke is made 
of the same material, being of the shape 
shown in Fig. 6; like the cover, it is formed 
by dies from a piece of flat plate. Where 
handholes are not re-inforced, it is not un- 
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common to find the yoke made so as to 
bear along the entire perimeter of the hole, 
as illustrated by Fig. 7, instead of at sev- 
eral points. as in the case of the ordinary 
yoke, 

An ordinary cast-iron manhole cover has 
considerable weight, and it is no easy mat- 
ter to hold it in place, and at the same time 
adjust the yokes and the bolts. To aid in 
placing it, wrought-iron loops or handles 
are frequently cast in the plate, by which it 
may be held and adjusted; the shape and 
location of these rings is usually as shown 
at A, A, in Fig. 8. The comparative light- 
ness of the plate shown in Fig. 4 makes it 
unnecessary to provide any handles, which 
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is another advantage possessed by this type 
of cover. 

Although the total steam pressure on a 
manhole or handhole cover plate is consid- 
erable, it is not sufficient to maintain a tight 
joint between the cover and the main shell. 


FIG. 8. 


To prevent leakage here, gaskets of vari- 
ous materials are used. In Fig. 5 is shown 
the method of applying the gasket to the 
form of joint there indicated. A shallow 
recess is cast in the cover plate, into which 
is fitted a ring of gasket material of circu- 
lar cross-section. When the yokes are put 
in place and the nuts tightened, the cover 
is drawn up against the re-inforcing ring, 
flattening the gasket as at A and making a 
tight joint. 

A form of gasket widely used for this 
purpose is shown in Fig. 9. It is prac- 
tically a heavy cord, made up of alternate 
layers of cotton duck and rubber, with 
a core of soft wire. It is sold in long coils, 
from which a sufficient length is cut when 
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FIG. 9. 


a joint is to be made. This piece is bent to 
fit the manhole plate, then its ends are cut 
so as to match nicely, as at A, and the joint 
is wound with tape, as at B, making a 
continuous gasket. Another style of gas- 
ket of somewhat similar construction con- 
sists of a small tube of Para rubber con- 
taining an insertion of brass wire gauze. 
This combination is encased in another 
layer of ordinary gasket rubber. Instead 
of wrapping the joined ends with tape, 
however, a short annealed copper sleeve 
or ferrule is employed, into which the ends 


of the piece are forced until they meet, 
making the joint appear as in Fig. 10. The 
material for these gaskets varies from % 
inch to $% inch for handholes and man- 
holes, and may be obtained as large as ır 
inch in diameter for extra large joints. 
In case the flange of the plate or that of 
the re-inforcing ring extends inward, as in 
Figs. 2 and 4, to form a bearing for the 
cover, there is some danger of squeezing 
out the gasket. A form designed to pre- 
vent this action is illustrated in Fig. 11. 
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It consists of two flat rings of rubber, 4, A, 
between which is a soft metal ring of I 
section. The lugs on the metal ring pre- 
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FIG. II. 


vent the rubber from being squeezed out 
entirely when the gasket is under pressure. 
The usual type of gasket, such as is used 
in connection with the manhole covers 
shown in Figs. 1, 2 and 3, is made of asbes- 
tos, rubber, rubber and copper, or metal 
alone. 

If so desired, the cover plate may be 
made as shown in Fig. 12. A groove is cast 
in the flange, into 
which soft metal is 
poured and ham- 
mered. Owing to 
its plastic ` nature, 
this metal forms a 
good joint when the cover is properly drawn 
up, while the depth of the groove which 
holds it prevents its being squeezed out or 
blown out by the steam pressure. 

In most boilers, it is necessary to remove 
and replace the handholes and manholes 
frequently, and therefore the gaskets should 
be of such form as not to be easily des- 
stroyed by repeated breaking of the joints. 
It is well to give the gasket a coat of oil 
and graphite after it is put in place on the 
cover, so that when the joint is broken the 
gasket will not stick to the boiler shell. 
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FIG. 12. 
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FIG. I.—THE “PHANTOM ’ 


In replacing the cover, care should be taken 
to put it back in the same position that it 
occupied before it was removed, so that the 
same surfaces meet, in order to prevent 
leakage. 
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THE “PHANTOM” TELEPHONE CIRCUIT. 


JAMES S. ROBINSON. 


It 1s customary, between telephone ex- 
changes having considerable toll business, 
to have order wires for the switching opera- 
tors. When the distance is great, a special 
circuit called the “phantom” is sometimes 
used. This circuit should only be put on 
the best lines, as the least difference in bal- 
ance will cause the phantom to be very 
noisy. 

Fig. 1 herewith is almost self-explana- 
tory. Repeating coils are placed in trunks 
I and 2, and taps are taken out of the mid- 
dle of the line side of each. These taps are 
connected to one-half of the secondary of 
the double-wound induction coil and com- 
pound receiver. 

The double wound head ’phone is con- 
nected to two plugs which go in the jacks 
marked R. It will be noted that one wind- 
ing of the receiver is in the phantom circuit 
at all times. The distant operator has only 
to press her button switch markea 8 in or- 
der to carry on a conversation. 

The switch, B, is shown in its norma) 
position. The transmitter is then connected to 
the regular primary winding, the secondary 
of which is connected to the keyboard. Press- 
ing switch, B, throws the transmitter on the 
primary winding of the special circuit and 
the operator can converse over the phantom. 

Ring down phantoms are used in prac- 
tically the same manner. It is not neces- 
sary, however, to have the special double 
induction coils and receivers, as the phan- 
tom is carried to jacks and drops on the 
board. When the phantom is not in use, the 
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’ TELEPHONE CIRCUIT. 


coils are cut out and the trunks cut straight 
through in the ordinary manner. 

The installation of the phantom circuit 
does not entail any great expenditure, and 
the up-keep is practically nil. 
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THE MOTOR EQUIPMENT OF EXISTING 
MACHINE TOOLS. 


BY GEORGE T. HANCHETT. 


When a machine tool and an electric 
motor are designed together, well known 
principles of machine design can be ap- 
plied and a uniformly satisfactory result is 
usually produced. Occasionally, however, 
the equipment of belt-driven machine shops 
presents itself, and the practice that it is 
wise to follow in such cases sometimes 
differs materially, since many considera- 
tions enter to influence the design. Briefly, 
the problem is to select a standard size of 
motor and then decide upon means of me- 
chanical connection to the tool to be driven. 

As a major premise it is assumed that 
rigid mechanical connections are the only 
ones to be considered. In the opinion of 
the writer one of the principal advantages 
of direct electric driving in machine tool 
work is that when electrically equipped the 
tool can be forced far beyond its belt ca- 
pacity. This advantage is sacrificed when 
a belt connects the motor and the tool. 
Labor is far more valuable than kilowatt- 
hours, and this makes it expedient to resort 
to individual drive, when from a point of 
power economy, group driving might be 
preferable. Furthermore, the possibilities 
of economical shop arrangement for max- 
imum production are favored materially by 
individual motor drive, and it is unques- 
tionably wise to carry this method to a 
further degree than power considerations 
alone would suggest. Hence, the present 
article deals with cases of individual drive 
and geared connections. 

Before selecting the motors and design- 
ing the parts the following data of the 
machine tool should be secured: Maxi- 
mum speed of the driving pulley; minimum 
speed of driving pulley; diameter and face 
of largest driving pulley. This suffices to 
determine the power of the motor. The 
datum for the mechanical application con- 
sists of an accurate drawing of the entour- 
age of the driving pulley. Full details 
should be included, for when the motor is 
selected and the drawings of the brackets 
are begun, it will be found that there are 
many things which interfere, and quite as 
many more of which important advantage 
can be taken. 

The selection of the motor is, of course, 
of vital importance. Its speed should be 
high, at least 1100 r.p.m. or 1200 r.p.m., for 
if lower speeds are adopted the motor is 
bulky and unduly expensive, and its appli- 
cation becomes more difficult. The motor 
should have at least torque enough to skid 
the belt, and sufficient speed to drive the 
pulley at its maximum velocity. This fixes 
its minimum power. Further increase in 
the power of the motor depends upon prac- 
tical considerations, which will presently 
be discussed. 

The skidding pull on a single belt may 
be taken at 30 pounds per inch of width. A 
double belt may be credited with a pull of 
60 pounds per inch. These are large values 
and are only true if the belt has a firm 
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grip on a pulley of large diameter, and is 
well dressed, free from oil or grease and 
pulls evenly. As these latter conditions al- 
most invariably prevail to a greater or less 
extent, a motor based on these figures will 
always outdo a belt. by a comfortable mar- 
gin. The method of calculation differs with 
the type of control to be employed, of which 
there are two great classes, armature con- 
trol and field control. With armature con- 
trol the armature voltage is varied by means 
of a multiple-voltage system, armature re- 
sistance, or other expedient. A third class 
of control is the mechanical, which is often 
worthy of consideration in the case of a 
constant-speed motor, the variable operat- 
ing speeds being obtained by means of me- 
chanical gearing or belting. 

In order to discuss these methods intel- 
ligently, it is best to select a standard prob- 
lem which will illustrate them. Suppose 
one has to deal with an engine lathe of 
which the following is the data: 


Maximum speed of driving cone.. 
Minimum speed of driving cone .... 
Diameter of largest driving cone ..... 1.§ ft. 
Width of double belt 


_ The following formula will be useful: 


H.p.= 
33,000 


In the present case the result will be: 


240 X 3.1416 X 1.5 X 200 


To adopt this size of motor would be to 
assume that the manufacturer of the ma- 
chine had designed the cone to produce by 
belt pull sufficient power to bring the vari- 
ous parts of the machine up to their safe 
working stresses. It frequently happens, 
however, that a machine is inadequately 
belted, and that the tool is capable of 
using more power than the belt can pro- 
vide. It is not, however, wise to overpower 
the tool, for it may be safely assumed that 
whenever this is the case the tool will be 
forced to the limit, and power sufficient to 
rack the machine to pieces should, of course, 
be avoided. However, a lathe equipped as 
above will at its lowest speed do better 
than when belt-driven, and on the highest 
speeds the improvement will be very great, 
for by armature control the power increases 
with the speed, whereas by belt control due 
to the reduced diameter of the pulley belt 
adhesion is not as good and power decreases 
with the speed. Therefore, the foregoing 
formula is usually applicable in cases where 
the speed is controlled by varying the arma- 
ture voltage. 

- If the speed is to be controlled by vary- 
ing the field, the power of the motor is 
definitely fixed and the results are influenced 
by different conditions. In such a motor 
the horse-power is constant and the torque 
varies; being a maximum at the lowest 
speed of the motor. In fact, such a motor 
duplicates the performance of the belt, as 
it is stepped from cone to cone, so that 
theoretically field control is a very beau- 
tiful and attractive means of solving the 


Belt pull X T X Diam. X Max. speed 
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variable-speed problem. The formula in 
this case becomes: 


Belt pull X T X Diam. X Min. speed 
H.p. = ——_—————————— 
33,000 


and in the foregoing problem 


240 X 3.1416 X 1.5 X 33% 
Hp. = ——— = 1.1424 


33,000 


This value, it will be noted, is exactly one- 
sixth of the value obtained by the armature 
control system, and is the power exerted 
by the larger motor on its lowest armature 
voltage, which would, of course, be one- 
sixth of its maximum voltage, sufficient to 
skid the belt at the lowest speed. It is, 
however, to be noted that this motor must 
possess peculiar characteristics. Its field 
must be so designed that it is capable of 
being weakened so that the motor will run 
without injurious sparking at a speed six- 
fold greater than it did before. This limita- 
tion on the design of the motor requires a 
field of considerable range, unusual pre- 
caution in commutator design, and other 
considerations, all of which compel the de- 
signer to make the motor more bulky, the 
result oftentimes being a machine quite as 
bulky and as expensive as the 6 horse-power 
competitor. Moreover, this machine does not 
increase its power with its speed as does 
the armature-controlled motor. Although 
it will do a little better than the belt on the 
high speeds, due to the defective action 
of the belt itself on higher speeds, the im- 
provement will not be anywhere near as 
marked as in the case of the armature-con- 
trolled machine. Furthermore, in lathes 
and tools possessing back gears, the heavy 
cuts, the exhibition performance, at it were, 
are frequently made on the.highest speeds 
with the back gears in, and when the engi- 
neer considers that he has, beside his own 
satisfaction, that of his client and of the 
machine operator to consider, both of whom 
are looking for great improvements, due to 
the outlay they have been compelled to 
make, it will be safer, should he adopt field 
control, to put a considerable margin on 
the power that this formula gives him. 
Having selected the system, and, by the 
aid of the formulæ, computed the various 
sizes of motors which the many machines 
in the shop demand, a list of standard sizes 
must be consulted in order to select the 
machines themselves. This in itself is a 
commentary on the value of calculations 
to the fourth and fifth decimal place. A 
6.854-h.p. motor is not a standard size, and 
even should one admit that this value -is 
obtained through accurate theoretical as- 
sumptions, its accuracy in practical applica- 
tion is destroyed since one must use the 
nearest standard size. In this connection 
it is well to mention that the choice of size 
is done almost automatically, the engineer 
being irresistibly inclined to take the stand- 
ard size of motor whose output is slightly 
greater than that found in the computation. 
The problem must, however, be viewed 
as a whole, because the accumulation of a 
large number of different sizes in one shop 
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would be very unwise. The number of 


different sizes should be a minimum and 
all parts should be interchangeable, so that 
a minimum supply of reserve parts will 
protect the entire shop. For this reason it 


Aa 


FIG, I. 


is often wise to select a 2-h.p. motor for a 
lathe which calculation indicates only needs 
11 horse-power, and it is sometimes wise 
to skimp the calculations a little in cases 
of lathes or tools which are occasionally 
used on light duty and adopt a size a shade 
lower, and thereby avoid an odd motor. It 
is here that good judgment must be dis- 
played, and the previous duty of the tools 
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speed lathes where it would not pay to go 
to any expense, and where, moreover, the 
largest duty of the tool is done on the high 
speed, the belt adhesion being poor and 
advantage being taken of this by putting 
the belt on the largest cone. 

The problem is one of machine design 
and no hard-and-fast rule can be laid down. 
The following remarks, however, may be 
helpful: The transmission must be first 
fixed upon. This must be either by gears 
or by the well-known forms of silent chain. 
Almost every machinist has had the trouble 
of having the lathe belt jam underneath 
the cone. Therefore, if the cone is to re- 
main upon the lathe, a silent chain, unless 
abundant clearance is available, is inap- 
plicable, and the problem is best solved by 
the application of gears. The motor 
should be supported on a bracket, prefer- 
ably of cast iron, and the writer has found 
it convenient to employ idlers between the 
motor pinion and the gear which drives the 
lathe. A cup-shaped, toothed annulus, as 
shown in Fig. 1, may be conveniently em- 
ployed and securely fastened to the cone 
by large screws. The width of the gears 
and pitch should, of course, be calculated 
with reference to the material of which they 
are made and the well-known torque form- 
ulz. In designing the casting many troubles 
will be encountered. It is well to remem- 
ber that the back gear shaft occupies a 
different position when the gears are out 
than when they are in. When the lathe is 
plentifully equipped with various gears for 
screw-cutting purposes or for driving feed 
rods, it may be found that while the casting 
will fit one combination of gears, another 
combination will interfere with it, so that 
the reserve stock of gears and their appli- 
cation to the machine should be carefully 
examined before finally deciding upon the 
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be permanently secured with dowels. A 
few sixteenths for adjustment one way or 
the other should be allowed, for a founder's 
conscience with reference to dimensions is 
quite as warped as his production. 

The speed of the gear teeth is an im- 
portant problem, for even the best cut gears 
will be noisy if a certain speed is exceeded, 
and this speed seems to be about 750 ft. per 
minute. Beyond this speed it is wise to 


FIG. 3. 


resort to rawhide gears, and the advantage 
of the idler becomes apparent, for a single 
rawhide idler will give noiseless contact be- 
tween all of the gear surfaces. The appli- 
cation of the idler bearing to the main cast- 
ing is shown in Fig.1 and a lathe equipped 
in such a way is illustrated in Fig. 2. Fre- 
quent advantages are sometimes offered in 
lathes of peculiar design. In Fig. 3 is 
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must very largely influence the decisions. 

Having selected the motors, their connec- 
tion to the tools becomes the next consid- 
eration. In the opinion of the writer belt- 
ing is only permissible in the case of small 


dimensions of the casting. The writer has 
found it convenient to mount the idler bear- 
ing on a separate plate, which is bolted upon 
a finished plate on the main bracket, and 
which, when finally fixed in position, can 
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illustrated a lathe of the double-spindle va- 
riety, where the upper spindle was a serious 
obstacle to the mounting of the bracket. 
The obstacle was turned into a positive ad- 
vantage by simoly providing the bracket 
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72 
with bearings in a manner, somewhat 
after the fashion of suspending rail- 


way motors. The speed of the spindle was 
so low that the simplest lubricating device 
sufficed to keep the bearings cool. In the 
application of motors.to brass lathes with 
special screw-cutting arrangements, which 
are more or less obstructive when motor 
driving is concerned, great care has to be 


FIG. 5. 


taken to avoid the gears and studs. With 
a case as shown in Figs. 4 and § it will be at 
once seen that to avoid the back and screw- 
cutting gears is a problem calling for inge- 
nuity on the part of the draughtsman. In 
the application of brackets to lathes it will 
usually be found best to obtain the levels 
of the brackets by equipping their feet with 
small pins, which can be upset to any de- 
sired height with a few strokes of the ham- 
mer and lined up in the lathe bed. Once 


9) 
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in line a bracket can be securely doweled 
and bolted to the head stock. 

In applying motor drives to shapers, 
planers and millers, the problem is almost 
always a special one. Fig. 6 illustrates a 
Stockbridge shaper equipped with a motor 
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and driven by means of a silent chain, the 
cone pulley having been removed for this 
purpose. Here abundant clearance was 
available and there was no danger of jam- 
ming the chain between the driving pulley 
and its surroundings, and the drive is a 
remarkably quiet one. In the case of mill- 
ing machines and shapers, and planers which 
require two pulleys revolving in opposite 
directions, the problem is always special, 
and various solutions thereof are shown in 
Figs. 7 and 8. 

A drill press illustrates a case of variable- 
speed from a constant-speed motor obtained 
by means of belts. To figure the power of 
the motor in this case the same formula that 
applies to field-controlled motors may be 
employed, but the resulting motor runs at 
constant power and speed, and therefore no 
extraordinary designs for wide speed va- 
riation need be employed, as that is accom- 
plished by the belt. Care should only be 
taken to have the motor sufficiently power- 
ful to skid the belt in its most adhesive com- 
bination. Any further power of the motor 
is superfluous. 

The arrangement of the controller on the 
machine tool is also a matter which requires 
careful thought. It is perhaps one of the 
first things which the operator who uses 
the tool will criticise. The average “belt- 
driven machinist,” if that term may be 
coined for the purpose, will, when trans- 
ferred to a motor-driven tool, very fre- 
quently claw the air for an imaginary belt- 
shifter when the tap is about to the bottom 
or the thread tool is approaching the shoul- 
der, and will usually succeed in breaking 
both tap and tool. The result is more or 
less forceful language and a' general con- 
demnation of the in- 
convenience of the 
system of control, 
and in order to rec- 
oncile and please him 
it is desirable to place 
the controller in a 
convenient place. In 
lathe work the writer 
has found it conven- 
ient and expedient in 
the case of short 
lathes to mount the 
controller on the 
bracket which sup- 
ports the motor, as 
shown in Fig. 5. 
This is convenient for 
the machinist, pro- 
vided that the lathe is 
not too long. In the 
case of long lathes the 
only place for the 
controller handle is 
on the apron. Vari- 
ous devices may be 
employed to bring it 
there. One of these is 
illustrated in Fig. ọ. 
in which a splined rod runs under the 
apron parallel with the feed screw. The 
controller is placed at the end of the lathe 
and underneath it, and connection is made 
with the splined spindle by means of an or- 
dinary bicycle chain, the ratio between the 
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sprockets being so chosen that the angular 
motion of the lever for complete controł 
of the motor is not too great. For a shaper, 


planer or drill press the controller position 
is of course fixed by circumstances, as these 
tools vary widely 


in their construction. 
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FIG. 7. 


Figs. 6 and 7 illustrate methods which 
have been found convenient. In the case 
of tools which are used for steel work, 
particularly those for die making, the speed 
control must be very close. In the case of 
armature-controlled machines, the writer 
has found it convenient to equip them with 
rheostats which will provide a small amount 
of control by field variation. Almost any 
good standard motor will permit of enough 
variation by field control to bridge the gaps 
between notch and notch, and the combina- 
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tion, therefore, gives a very great number 
of speeds. It is, however, best to avoid this 
arrangement except in cases where it is 
absolutely necessary, for a machine tool, like 
a trolley car, should have as few unneces- 
sary devices upon it as possible. 
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It is very difficult to educate the machin- 
ist to avoid starting a machine tool with a 
single motion, as in the old-time belt shifter 
fashion. It is a problem in human nature 
and not engineering. On a broad general 
principle the motors and the system of con- 
tro] should be selected so that the controller 
can be thrown to the desired speed in one 
swoop. For this reason it has been found 
convenient to equip the controller with stops 
so that the machinist can start his lathe by 
simply pushing his controller around as far 
as it will go. Such a system of stops is 
illustrated in Fig. 5, and has been found 
convenient for the machinist who, when he 
is busy with his work, has no time to select 
his speed, but simply pushes his controller 
handle one way or the other. This is of 
great convenience in thread cutting. Since 
machine tools are usually handled in this 
way, the writer is inclined to favor systems 
of armature-voltage control. Field-control 
systems, give trouble when brushes and 
commutator are neglected and vicious 
switching from full speed ahead to full 
speed reverse is practiced. In such cases 
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salvation from commutator pyrotechnics 
obtains in a field of maximum strength. 
The application of circuit-breakers to ma- 
chine tools is one on which there are many 
opinions and which deserves careful con- 
sideration. On heavy powered machine 
tools there is no question but what they 
are a useful check on unwise controller 
manipulation. In small machine tools, how- 
ever, the writer has found a fuse of ample 
protection. A small motor will resist mo- 
mentary surges of current much better than 
a large one, and as the motor has only 
intermittent work, the heating obtained 
through such flushes of current is not seri- 
ous. Moreover, the losses in the variable- 
speed motor are never a maximum, for when 
the speed is high the J?R loss is usually 
low, and in cases of armature control, when 
the speed is low, the iron losses are ma- 
terially reduced. Therefore, an armature so 
arranged can stand much more punishment, 
and in small motors, fuses of 100 per cent. 
overload capacity are found very satisfactory. 
The switch which controls the motor, 
should, in the opinion of the writer, be sub- 
stantially boxed in. If it is exposed to 
flying metal in a machine shop there are too 
many opportunities for a short circuit. 
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AUTOMATIC BLOCK SIGNALS. 


BY RALPH SCOTT. 


Normal Clear Signal Mechaaism. 

A part elevation and part section of the 
mechanism employed in one form of the 
Union Signal is shown in Fig. 51. This 
mechanism consists of the motor D, which 
is geared by a small pinion to the large 
gear W, the latter being protected by a 
guard V. The pinion of this large gear en- 
gages with the smaller gear wheel F, which 
latter is mounted on a shaft that carries 
a small sprocket wheel, over which passes 
the chain Z. The function of this chain will 
be shown later. 

The signal boards are connected re- 
spectively to the rods Q and S. These 
rods are given motion by the pivoted mem- 
bers E, which carry electromagnets U. 
The cores and winding are shown in the 
sectional part at G. The armatures of 
these electromagnets are connected by 
links to the pivoted cam-shaped pieces N. 
The movement of the chain of levers which 
operates N also 
produces a number 
of other conditions 
which will be de- 
scribed later. 

Dash pots, D, 
serve to check spas- 
modic movement of 


the arms, E, which latter are of a very 
heavy construction, and, consequently, re- 
quire good damping means to prevent ‘in- 
jury to the moving system. Mounted upon 
the same frame as these dash pots are the 
binding posts, P, which facilitate the vari- 
ous connections of the electrical devices em- 
ployed in the signal mechanism. The mo- 
tion of the piston of the dash pot which is 
connected to the home board, operates, by 
means of the lever, C, a current reverser, J. 

This current reverser consists of a num- 
ber of pivoted contact pieces rigidly con- 
nected to, but insulated from, the lever H. 
These contact pieces make connection with 
the flexible spring pieces M, which latter 
are connected to the binding posts L. 

Upon the stationary bars K are mounted 
the insulated spring pieces A, which are 
brought into contact by an insulated piece 
T, carried upon a pivoted member R. 

Another similar piece is also pivoted, and 
is operated by the distant members E. The 
purpose of these contacts is to make con- 
nection according to the position of the 
member which operates the board, as has 
already been shown in the circuit diagrams 
in Fig. 50. 

A more detailed view of the mechanism 
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which directily and indirectly causes the 
signal arms to assume their clear or dan- 
ger position is shown in Fig. 52. Carried 
upon the chain a is a roller e, which en- 
gages with the pivoted member 3. The 
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position of 4, which is carried on the arm 
m, depends on the position of the armature 
of the relay b. 

When current is passing through this re- 
lay, and its armature is attracted, the cam 
piece h moves the train of levers and 
throws $ so that the end engages with the 
rollers e. If the chain a be moving it will, 


FIG. 53. 


therefore, cause motion of the member and 
thereby moves the semaphore, which is 
connected to $ by the rod d, the dash pot 
rod g preventing the motion from being too 
sudden. If, however, the relay is not ener- 
gized, e will not engage with 3, and thus 
prevent motion from being imparted to d, 
even though the signal motor be running. 
Another form of this mechanism which 
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is much more reliable in its action and 
represents most up-to-date practice is shown 
in Figs. 53, 54 and 55. In Fig. 53 the re- 
lay is energized, and attracts its armature, 
which engages with the latch as shown.. 
The moving chain causes the roller to come 
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into “contact with the pivoted members, 
thereby throwing the signal to the clear 
position. If now the magnet be de-ener- 
gized by the cessation of the track circuit 
current, the latter releases its hold, and, 


FIG. 54. 


consequently, allows the signal to assume 
the danger position shown in Fig. 54. 

The final position of the mechanism is 
shown in Fig. 55, the signal remaining in 
this position. After the roller has become 
disengaged with the cam piece the weight 
of the latter causes the latch bar to again 
engage with the relay armature. This en- 
gagement being, however, of sufficient resili- 
ency to cause a disengagement when cur- 
rent is not passing through the relay on a 
further motion of the chain. 


Normal Clear Relays. 


In Fig. 56 is shown a neutral or slow- 
releasing relay, which is shown diagram- 
matically at J in Fig. 50. This relay is de- 
signed to secure a slow release of its arma- 
ture after the energizing current has 
ceased. This relay is necessary, and must 
be included in series with the semaphore 
magnet or motor to prevent the opening of 
the signal circuit during a momentary re- 
versal of current, which occurs on the move- 
ment of the polarized armature of the re- 
lay controlling the section to which the 
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FIG. 56. 


semaphore mechanism is connected, as is 
the case with the wireless track circuit sys- 
tem. 

The slow release of the armature of this 
relay is effected by using a very long mag- 
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net core wound with a large number of 
turns of wire, thus giving a high self- 
induction, which prevents demagnetizing 
for a length of time sufficient to prevent the 
circuit being opened on the momentary re- 


versal of current. With such a relay, a 
very high resistance is desirable, so that but 
a small magnetizing current is required. 
The residual magnetism, combined with 
that resulting on the inductive discharge, 
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FIG. 57. 


maintains the magnetism for a compara- 
tively long interval of time. 

A polarized relay is shown in various sec- 
tions‘ and elevations in Figs. 57, 58, 59 
and 6o. 

Fig. 57 is a plan view, showing the ar- 
rangement of the binding posts for making 
the external connections. 

Fig. 58 is a part elevation and part sec- 
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tion showing the arrangement and construc- 
tion of the pivotal bearing for the polarized 
armature and the arrangement of the neu- 
tral armature and its contacts. 

Fig. 59 is a view taken beneath the in- 
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strument showing the arrangement of the 
polarized armature b and the polar con- 
tacts a, which are mounted upon, but in- 
sulated from, the armature. 

Fig. 60 is an inverted view which shows 


the arrangement of the neutral armature 
and contacts and also showing part of the 
polar contacts. 

By referring to these illustrations, it will 
be noticed that the armature is pivoted very 
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closely to the magnetic field, the contacts 
being at the end of comparatively long 
prongs, so that, while a very short stroke is 
given to the armature, a very wide opening 
to the contacts is given. The reason for 
this is to keep the armature itself within 
the range of a very strong field, as soon as 
the magnets are energized. The armature, 
however, is not too close to cause any evil 
effects from residual magnetism. 

The armature pivots themselves are sup- 


FIG. 60. 


ported by the pole pieces, so that the arma- 
ture is always kept the same distance from 
the poles, rendering unnecessary any fur- 
ther adjustment. The bearing of the polar- 
ized armature is camparatively large, which 
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prevents any binding action due to any un- 
even wear which may occur. The neutral 
armature is located below the polarized 
armature and in a plane perpendicular to 
that of the latter. 

The contacts made by the polarized arma- 
tures have a scraping motion, which serves 
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to keep them continually perfect. By no- 
ting the connections effected by the motion 
of this armature, which causes the con- 
tacts to shift alternately to the four contact 
posts, these contacts being connected to two 
stationary posts, the manner in which cur- 
rent reversal is effected will be readily per- 
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ceived. The contact fingers of the short 
flexible contact spring are fastened to their 
free ends, the reason for this arrangement 
being a maximum amount of sliding with a 
minimum armature motion. 

The contacts are of carbon and platinum, 
to prevent oxidation. The contact arms are 
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DIAGRAM OF COMPLETE NORMAL DANGER SYSTEM. 
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connected to the binding posts by means of 
thin strips of copper, which have great 
flexibility, and prevent interference with the 
adjustment of the relay. All contacts and 
moving parts are enclosed in a glass com- 
partment, to prevent accumulations of dust 
from effecting these contacts. 
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Complete Normal Danger Circuits. 


Having now described the various forms 
of simple, normal, danger circuits giving 
protection against various occurrences, the 
description of a signal system which gives 
every protection that is possible for any 
system to give, namely, against an open 
rail, open switch, train in the block or de- 
fect in the signal apparatus, follows: 

In Fig. 61 such a system is shown, line 
wire in this case being used. The distant 
wire which operates indirectly the distant 
board of all the signals is U. P is the 
home wire, G the common wire, and the 
indicator wire is N. O, K,X, Z and F rep- 
resent, respectively, five cut sections which 
are each one-half mile apart, this distance 
being shown at Y. 

The block of each of the signals C and V 
contains two cut sections, part of one of the 
sections of the signal M being also shown. 
On account of the different connections em- 
ployed in each cut section it will be neces- 
sary to describe these specifically. 

Beginning at section O, which is a sig- 
nal section, there is the row of connecting 
posts a, b, c, d and f. a is connected to 
one side of the signal battery and also to 
the incoming home line wire. The connec- 
tion to the signal battery is through a nor- 
mally closed armature contact, which is 
opened when the relay G is de-energized, 
which will be the case when a train is upon 
section t. When this occurs, the first sig- 
nal in the rear of C will be held in the dan- 
ger position even though a train be ap- 
proaching it. 

The post b is connected to the common 
line wire, to one side of the block signal 
battery and to one side of the relay W. 
When the armature of the latter is in the 
upper position, this post is also connected 
to the distant board of the signal C. 

The signal battery,has thus one side con- 
nected to the common wire. This is the 
case with every signal, as will be evident 
from an inspection of the posts at V and 
M. Post c is connected directly to the home 
board C, to the post d, through one of the 
armature contacts of the relay t, and to the 
incoming home wire. 

Post e is connected through the other ar- 
mature contact of T to the distant board of 
C, to the lower normally opened contact of 
the relay IV. and the outgoing distant wire. 
f is connected to the other side of the nor- 
mally opened contact of W and to the in- 
dicator wire. IV is energized by current 
passing in series with the other signal 
mechanism, operating the home board of 
the signal C. When this occurs, the hat- 
tery becomes also connected to the distant 
board by the action of the upper armature 
contacts. The relay is consequently ener- 
gized until the train occupies the section wu. 
A train in this section will, it is also evi- 
dent, short circuit the relay v in the relay 
section K. 

The contact g on this relay’s armature 
is normally closed while » is opened. When 
h is closed, the track section Y is short cir- 
cuited. g serves the purpose of connecting 
the track battery K to the section Y. When 
this contact is open, the relay 4 at the sig- 
nal section X is open. Thus, there is in this 
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combination essentially a track circuit sys- 
tem such as is shown in Fig. 37. 

The normally closed contacts of the relay 
w are connected respectively in series with 
the home and distant line wires. Hence, 
when the battery K is not connected to the 
section U, or when the relay v is short cir- 
cuited, the home and distant line wires will 
be broken. As will be seen, the contact h 
short circuits the relay w when closed. g 
and h, therefore, : perform five functions, 
each of which is outlined above. 

At L is shown, in diagrammatic form, 
the protection against high potential dis- 
charges or destructive foreign currents. 
This consists of choke coils and fuses. 


At section X another signal, V, is shown. 
The signal battery V is connected to the 
first binding post W, the other side of this 
battery and the common line wire being 
connected to the second post. This section 
is similar in connections to section O ex- 
cept that the central relay has but one cross 
connected contact, K, which is normally 
closed. J connects one side of the signal 
battery to the central relay, and is nor- 
mally open. 


. Section T is the relay section, and also 
contains two switch instruments and a 
switch indicator, these being placed at a 
main line crossover, the home line being 
broken at r.and s, and in series with the 
various devices. 


Relay m, through its contacts, x and y, 
controls the connections of battery z to the 
track. Contact / of the relay n virtually 
closes the home wire at r, and y in its 
operative position short circuits this relay. 
The indicator line wire N passes to the 
switch indicator E, the other side of this 
indicator connecting to the common line 
wire, this being connected to one side of 
all the signal batteries, the connection of the 
other side of these batteries depending on 
the interconnection effected by the various 
relays, within two signal blocks from the 
instrument. 


It is to be remembered that when the sig- 
nals within two blocks of the instrument are 
at danger, the switch instrument is at the 
clear position, that is, connected to the bat- 
teries. This indicates that a train may pro- 
ceed from a siding to the main line with- 
out any danger of intercepting a through 
train. The series switch instruments J and 
S, it will be seen, open the home wire at 
both the east and westbound switches. This 
is the usual practice, and indicates danger 
to a train on either main line when either 
switch H or D is open, the connection for 
the other track line wires not being shown. 


Signal section J is somewhat similar to 
the section O, with a number of extra con- 
nections. o and q are track relays con- 
nected respectively to the track batteries Z 
and F. The contacts c’ are connected re- 
spectively to the signal boards M and R, 
the latter being also connected together, 
through the armature contacts a’ and b’. 
g is in series with the signal battery and the 
distant line wire. It will be noted that all 
home signals are operated at the first block 
in the rear of the signal and all distant sig- 
nals at the second block in the rear. 
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MUNICIPAL LIGHTING PLANT AT BLUFFTON, IND. 


The following description of the electric 
lighting and power system owned and oper- 
ated by the city of Bluffton, Ind., will af- 
ford an interesting study of the progressive 
inclination of many of the western cities. 

Bluffton, the county seat of Wells County, 
Indiana, is situated about 25 miles south of 
Fort Wayne, Ind., on the Lake Erie and 
Western Railroad, and is in the midst of a 
rich agricultural, gas and oil-producing 
country. The city has a population of about 
5000 people, has several miles of asphalt 
paved streets, elegant schools and public 
libraries, substantial brick and stone build- 
ings throughout the business section. 

A considerable number of the residence 
streets are provided with beautiful and 
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1903, to build a modern plant to provide 
electricity for light and other purposes. 

The power station, which includes the 
water. works, is located in the eastern part 
of the city. The building is a handsome 
structure built of brick with slate roof 
and completely fireproof, divided into four 
sections; boiler room, pumping room, air 
compressor room and dynamo and engine 
room. 

The engine room is 25 ft. high, 25 ft. 
wide and 36 ft. long, and is amply large 
for the machinery installed. The floor of 
the engine room is made of concrete and 
cement with a finished coat 2 ins. thick of 


‘granolithic marble, polished on the face. 


All foundations for engines, generators and 


FIG. 


I.—SWITCHBOARD IN 


costly dwellings, and the general appear- 
ance of the city is so pleasing in every 
way, due largely to the excellence with 
which the public affairs of the city are con- 
ducted, that its reputation and renown as 
the “Parlor City’ of Indiana is well 
merited. 

For many years Bluffton has owned its 
water works, consisting of two 1,000,000- 
gallon Holly compound pumping engines 
and a large cross-compound Ingersoll- 
Sergeant air compressor; and for several 
years past has operated in connection with 
the water works a series arc lighting plant 
for street lighting, consisting of two T. H. 
arc generators, driven by a 14 by 12 auto- 
matic engine. 

Up to the winter of 1902-3 natural gas 
had existed in sufficient quantity to supply 
all local requirements for light and heat, 
but the supply of gas becoming gradually 
less, it was determined by the city in May, 
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exciters are built of concrete and cement. 

The boiler equipment consists of four 
125-h.p. boilers, built by the Bass Foundry 
and Machine Company, and arranged in 
two batteries. 

The safe working pressure of these boil- 
ers is 120 lbs. Natural draft is supplied 
by two steel stacks 40 ins. in diameter and 
100 ft. high, securely guyed by steel cables 
attached to posts well set in the ground. 

The feed-water is passed through a 
heater made by the Steam Appliance Com- 
pany, of Milwaukee, and is supplied with 
steam from the exhausts of the pumping 
machinery, air compressor and engines, the 
latter being by-passed to atmosphere 
through Burt exhaust heads. 

Two Laidlaw - Dunn - Gordon duplex 
boiler feed-pumps are installed, each one 
being large enough to furnish all the feed- 
water required. 

In the construction of the new electric 
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section of the power house, all of the 
old boiler headers and steam lines used 
in connection with the pumping machinery 
and old electric plant were removed and 
high-pressure flanged piping of the heaviest 
character was substituted in its place. The 
present steam header consists of a 14-in. 
pipe extending the full length of the boiler 
room. Each boiler is connected with a bend 
to the header, with a valve at each end of 
the bends. Connections for engines and 
pumping machinery is taken from the top 
of the header through easy bends and at 
all low points throughout the entire piping 
system, taps are installed for conecting the 
condensation and the water is returned 
through traps to the heater. Separators of 
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ment on the governor wheel whereby the 
pin supporting the governor is lubricated 
and shifted in its bearing with every action 
of the governor. Thg engines are also 
provided with adjustable steam-tight bal- 
anced piston valves, and the unusually 
compact form of construction together 
with the steam distribution employed has 
enabled a rather high degree of economy 
to be obtained in the operation of the en- 
gines. 

Automatic oiling is employed through- 
out, no attention being required in this re- 
spect whatever beyond the filling of the oil 
reservoirs. | 

The generators are of the three-phase 
revolving-field type and develop 200 kilo- 
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eral Electric Company, and completely 
equipped with its standard apparatus. Each 
of the generator phases has an ammeter of 
the dead beat horizontal type. Oil switches 
are used on all alternating-current circuits, 
and the usual equipment is provided for 
controlling the exciters. The board is also 
provided with voltmeters, synchronizing 
instruments and Thomson astatic ground 
detectors. On the rear of the board is in- 
stalled, with floor supports, the generator 
field rheostats connected so as to be oper- 
ated by insulated rubber handles on the 
front of the board. 

Mounted on the brick wall in the rear of 
the switchboard are Thomson recording 
wattmeters, one connected in each of the 


FIG. 2.—GENERATOR ROOM OF MUNICIPAL LIGHTING PLANT AT BLUFFTON, IND. 


the Milwaukee type are connected with 
suitable traps in all of the steam mains 
feeding the pumping and electric units. The 
complete piping work was installed by 
Woolen & Callon, of Indianapolis, Ind. 
The electric lighting engines are of the 
vertical cross-compound type of unusual 
heavy construction throughout. The cylin- 
der measurements of the large engine are 
15 ins. and 26 ins. by 18 ins. stroke, and 
the smaller engine has cylinders 12 ins. and 
20 ins. by 14 ins. stroke. These engines are 
of the direct-connected type, and were built 
by the Reeves Engine Company, of Tren- 
ton, N. J. The large engine has a normal 
capacity of 250 horse-power, and maximum 
of 476 horse-power; the smaller engine has 
a maximum capacity of 250 horse-power. 
The engines are equipped with the Rites 
governor and a clever mechanical arrange- 


watts and 100 kilowatts, respectively, the 
voltage being 2200 and the frequency 60 
cycles. The speed of the large machine is 
200 r.p.m., and of the small machine 257 
r.p.m. 

The exciters are two in number, each be- 
ing driven by a belt from the end of the 
generator shaft. These exciters are of II 
kilowatts capacity each, and were made 50 
per cent. larger than the requirements for 
excitation, so as to have a large factor of 
safety in this respect. 

All lines from generators and exciters 
between the machines and switchboard are 
of rubber covered cables, drawn in Ameri- 
can fibre conduits, waterproofed and con- 
cealed beneath the floor line. The switch- 
board is composed of four panels of blue 
Vermont marble 2 ins. thick by 30 ins. 
wide, and 90 ins. high, made by the Gen- 


generator circuits, which thus record the 
total output of each generator. 

A 100-light series street lighting trans- 
former is located in the engine room and 
supplies current for 80 G. E. enclosed arc 
lamps of the latest type. This portion of 
the equipment is controlled by an indepen- 
dent marble panel, of G. E. make. 

The current for operating the street light- 
ing service is taken from one of the phases, 
this phase being used exclusively for street 
lighting work. 

All current is sold by meter, the price to 
the majority of customers being ten cents 
per kw.-hour. Wattmeters made by the 
Westinghouse Electric and Manufacturing 
Company are used. Transformers of vari- 
ous sizes are installed. These were pro- 
vided by the Vindex Electric Company, of 
Aurora, Ill. 
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The city of Bluffton’s plant began opera- 
tion on March 24, 1903, and has continued 
in operation since, giving a day and night 
service with the best of satisfaction. At 
the time of starting the plant the connected 
load was 80 arc lamps and about 2500 in- 
candescent lamps, and after six months of 
operation the incandescent load was more 
than doubled. All of the transmission lines 
from power house to centers of distribution 
are three-phase. Two of the phases being 
tapped at these points by single-phase lines, 
which feed into the transformers arranged 


with three-wire secondaries at 104 and 208. 


volts. All pole lines are substantially built 
of 30-ft., 35-ft. and 40-ft. poles, the location 
of all pole lines being in the alleys, no 
poles being allowed in the streets. 

The design and construction of the entire 
work was entrusted to Robert S. Ashe, of 
Richmond, Ind. 
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DIRECT-CURRENT DISTANCE SWITCHES. 


BY OUR BERLIN CORRESPONDENT. 


Occasionally cases arise where it is de- 
sirable to switch in certain current con- 
suming devices, such as, for instance, a 
group of lamps from a distance. The sit- 
uation of the devices may be such that they 
cannot be seen from the switching place, 
so that a switch to be of best service 
should indicate whether or not the distant 
circuit has been completed. The device 


shown by Fig. 3 herewith fulfills these re- | 
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quirements in a very simple way, one small 
feeder being used exclusively, so that there 
is no occasion to resort to polarized arma- 
tures or other complicated elements. 

The working of the apparatus may be 
made clear by reference to the diagram- 
matic sketches shown by Figs. 1 and 2; 
one being applicable to a two-wire system, 
and the other to the three-wire system. In 
the sketches, K, represents the distant cur- 
rent consuming devices that are to be 
placed in circuit, S is a lever serving to es- 
tablish the connection with the circuit, the 
lever being under the influence of the elec- 
tromagnet, M. One terminal of the mag- 
net winding is connected to the distant cir- 
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cuit K, and the other terminal to the 
switch, U, at the switching place by means 
of the small feeder wire. 

When it is desired to switch in the de- 
vices at K, the switch lever is placed on 
the contact, H. Current from the positive 
distribution bar will then pass through the 
coils of the electromagnet and the lamp to 
the negative pole of the distribution system, 
exciting the magnet, M, which in turn will 
cause the switch, S, to be closed. As soon 
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FIG. 2. 


as the circuit at K is completed both ter- 
minals of the electromagnet are at the same 


FIG. 3.—REMOTE-CONTROL SWITCH OPEN, 


potential so that no current flows through 
the winding. In order to disconnect the de- 
vices at K from the circuit, the switch, U, 
is placed on the contact, D. The magnet 
winding will then be subject to the full 
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potential of the distribution system, and 
the lever of the switch, F, is attracted into 


FIG. 4.—REMOTE-CONTROL SWITCH CLOSED. 


the “disconnecting” position. Inasmuch as 
the magnet, M, is only subject to short 
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FIG. 5.—DIAGRAM OF CONNECTIONS. 


current impulses the current consumption 
of the magnet is quite negligible. 

The construction of the switch is clearly 
shown in the engravings which show the 
switch open and closed. The apparatus is 
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sufficient for a currert intensity as high as 
30 amperes, and is applicable to two and 
three-wire systems. The apparatus is en- 
closed in a cast-iron casing. When less 
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FIG. 6.—DIAGRAM OF CONNECTIONS WITH 
SWITCH OPEN. 


than ten 16-c.p. lamps are in circuit, the re- 
liability of the device is somewhat dimin- 
ished by the lamp resistance being placed 
in the magnet coil, as the circuit is switched 
in. Ten instruments may readily be con- 
nected to a long distance wire having a 
cross-section of 5 sq. mm. and all operated 
from the one switch. 
a 

Electric Lighting of Passenger Trains by 
Storage Batteries.—The Pennsylvania Rail- 
road is rapidly extending the use of elec- 
tricity for lighting its passenger equipment 
by means of storage batteries, which are 
charged by the dynamos at the terminal sta- 
tions. The system is proving very satisfac- 
tory. Some difficulties of a minor nature 
have been encountered and successfully 
overcome. The hard rubber battery cells, 
which were sometimes disturbed by the 
shocks to the cars in operation and tem- 
porarily disabled, are now placed in a lead» 
lined case. It shortly developed, however, 
that the lead lining was injured by electro- 
lysis. It was found that at one of the charg- 
ing stations there was a grounded wire 
which seemed to be responsible for the trou- 
ble; but there is liable to be more or less 
grounding at all the stations. In investi- 
gating the subject, the use of petrolite, a 
petroleum product, was suggested. The 
lead lining was dipped in this material, 
which formed a hard coating over the sur- 
face, and seems to have entirely obviated 
the difficulty. 


AMERICAN ELECTRICIAN 


79 


Abstracts from Foreign Contemporaries 


The Steam Turbine versus the Small 
High-Speed Engine.—The Electrical Re- 
view, of London, commenting editorially on 
the steam turbine and the small high-speed 
engine, says that “it is true that in the 
larger sizes of unit it (the turbine) has am- 
ply justified the claims of its supporters on 
the grounds of first cost, economy and sim- 
plicity, and this in spite of somewhat ex- 
travagant demands for additional power 
which has to be expended in the auxiliary 
plant. There seems, however, no immediate 
prospect of its being able to justify its sup- 
porters in the smaller sizes of unit, and it is 
this side of the question which deserves at- 
tention. * * * The general view held by those 
whose opinions deserve attention, fixes the 
limit at 500 kilowatts as the smallest size 
advisable—or permissible, so far as merits 
are concerned—for a turbine. * * * In 
the smaller sizes, turbine sets offer no in- 
ducement on the question of first cost, es- 
pecially where allowance is made, as it 
should be, for the larger size of condenser 
required for giving the extra vacuum. On 
the question of simplicity and attendance in 
running, the performance of a good re- 
ciprocating engine of, say, 500 kilowatts, 
leaves little to be desired, and it is difficult 
to conceive of any other type of prime 
mover which will cost less, or be a source 
of less anxiety in the engine room. Finally, 
on the question of economy, the steam tur- 
bine has difficulty in approaching in these 
smaller sizes the economic results possible 
with the best forms of reciprocating engine, 
and this in spite of considerable additional 
power being expended in maintaining the 
most favorable conditions in the form of 
high vacua, conditions which are a charge 
of some weight on stations dealing with an 
average load factor, and which the recipro- 
cating engine plant does not require. When 
this additional charge is taken into account, 
it leaves the small turbine sets. considerably 
behind the reciprocating engine sets.” Con- 
cerning the results of some steam consump- 
tion trials recently carried out by the Cork 
Electric Tramway Company on a _ 500-kw. 
vertical type turbine, the Review says: “It 
would, perhaps, scarcely be fair to compare 
the figures obtained in this isolated case 
with the numerous tests carried out on 
horizontal turbines, * * * * yet the figures 
are of interest in reminding us that the re- 
sults obtainable with turbines of these 
smaller sizes are not what some would 
have us believe. At full load, with a steam 
pressure of approximately 150 lbs., with 
100 degs. F. of superheat, and with a 
vacuum of 26.9 in., the steam consumption 
obtained at Cork was 20.6 lbs. per kw.- 
hour, and the best reliable results that have 
hitherto been obtained with horizontal tur- 
bines of the same size, and under somewhat 
similar conditions, can be put at about 19 
Ibs. of steam perkw-hour. * * * * Tak- 
ing the gesults of some steam consumption 
tests obtained with reciprocating engines at 


Poplar for purposes of comparison with the 
results obtained at Cork—the output in both 


cases being similar—we find that the Wil- 


lans engines at Poplar, with a somewhat 
higher’ steam pressure than prevailed at 
Cork (viz., 180 Ibs. against 153 lbs.), but 
with a very much smaller degree of super- 
heat (viz., 25 degs. F. against 104 degs. F. 
at Cork), and with a more usual vacuum 
(viz., 25 in. against 26.9 in. at Cork), gave 
a steam consumption of 18.64 and 19.52 lbs. 
of steam per kw.-hour—against 20.6 Ibs. 
of steam per kw.-hour obtained at Cork. If 
the results usually promised for turbines in 
these smaller sizes were obtained with the 
same expenditure of power in condensing, 
one might be inclined to say there was lit- 
tle to choose between the two forms of prime 
mover, 'so far as economic performance was 
concerned. This, however, is not the case, 
and considerable additional power has to be 
expended to enable the turbines to give the 
results they do give. Hence it is that for 
sizes below 500 kilowatts, the advantage is 
in favor of the reciprocating engine, in spite 
of the greater cost of buildings, foundations 
etc., required for the latter. It would be un- 
reasonable to argue—seeing what progress 
has been made in improving the steam tur- 
bine during recent years—that further im- 
provements will not be brought about to 
justify the installaton of the smaller sizes, 
but, for the present, it is sufficient to say 
that the reciprocating engine, in the smaller 
sizes, still holds its ground.” 


Water-Cooled Rheostats.—A short time 
ago the Engineer contained a short descrip- 
tion of a water-cooled iron wire rheostat 
used for dissipating electric energy during 
a dynamo test. It consisted of six lengths 
of iron wire, each .128 in. in diameter and 
65 yards long, wound into coils and placed 
side by side in a wooden box with terminals 
at the ends of the coils connected up in 
parallel. This arrangement dealt with a cur- 
rent of 1660 amperes at 500 volts. About 27 
gallons of cold water per m.nute were 
passed through the box. The test lasted 
five hours, and the wires showed no sign of 
deterioration. Each coil carried 276.17 am- 
peres. The current density was 25,300 am- 
peres per square inch. The theoretical drop 
in each coil was only about 247 volts. or, 
say, 50 per cent. of the actual drop. Admir- 
ing the compactness and cleanliness of the 
arrangement, but doubting the recorded 
drop, a correspondent of The Electrical 
Times, of London, had a small coil fitted 
into a box about 30 ins. long. The wire was 
of steel .0085 in. in diameter and 25 ft. 
long, wound into a coil 3g in. in diameter 
and I-10 in. pitch. It was connected to the 
220-volt service, and theoretically should 
have passed 10 amperes, but only 5 amperes 
would pass, and about half the length of 
wire had to be removed before 10 amperes 
would flow. The current density was 176,- 
ooo amperes per square inch, but the wire 
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carried it well. Clean tap water was used in 
the box to keep the wire cool. As the water 
does not act as a conductor no acid or salt 
is necessary. Subsequently two coils of this 
kind were used in parallel for testing a 75- 
kw. plant at 220 volts. The wire was of 
iron .0625 in. diameter. The box was 7 ft. 
long and 12 in. by 6 in. inside. There were 
four coils in the box, intended for testing 
two 75-kw. sets in parallel, but only one set 
was then tested, and only two coils were 
used. A small stream of tap water was 
passed through the box, but its volume was 
not measured. The temperature of the 
water rose only a very few degrees. The 
apparatus answered perfectly. The cur- 
rent density was 56,000 amperes per square 
inch. A very convenient arrangement is to 
put four coils in a box side by side with the 
terminals at one end provided with holes 
through which a horizontal copper bar can 
be passed and clamped. When the bar con- 
nects all four terminals in parallel the coils 
carry full load. When withdrawn from one 
terminal, three coils carry three-quarter 
load, two coils carry half load, and one coil 
carries quarter load. If switches be added, 
the load can be varied very quickly. A final 
adjustment of load within small limits can 
be made by varying the quantity of water 
passing through the box, for the resistance 
of the wire rises and falls as the tempera- 
ture rises and falls, and the temperature de- 
pends upon the quantity of water passing 
through. The chief value of the device is in 
testing generating plants after they have 
been erected. Compared with a set of tubs, 
containing lead plates and salt water, re- 
plenished when the tubs boil over, by a jet of 
water from a hose pipe, directed by a man 
standing on an insulated platform, the con- 
trivance is elegance itself. 


Dublin Street Lighting System. —The 
arc light system of the city of Dublin, Ire- 
land, is described in a recent issue of En- 
gineering of London. In proportion to its 
area and population, Dublin, with its ad- 
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FIG. I.—ARC LAMP WINCH. 


joining townships, possesses a greater num- 
ber of electric arc lamps than any other city 
in the United Kingdom. Electricity fs 
generated in bulk at Pigeon House Fort, 
three miles from the city centre, and trans- 
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mitted under a tension of 5000 volts, three- 
phase, to motor-generators in the city 
which convert it to 1100 volt, direct-cur- 
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FIG. 2.—DETAILS OF DUBLIN ARC LAMP POST. 


rent, for the arc circuits. From this sta- 
tion the arc light mains pass to five sub- 
stations, where regulating resistances are 
provided. There are 23 circuits, having 
from 20 to 22 lamps per circuit, and it has 
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been found necessary to adopt starting re- 
sistances upon the longer circuits in order 
to cut down the current at the moment of 
starting. Without the resistances, this cur- 
rent would be excessive, owing to the ca- 
pacity of the cables. The posts (Fig. 2) 
have overhanging brackets, into which is 
worked the foliage of the shamrock. They 
weigh not less than 30 cwt. each, and the 
height to the arc is 20% ft. The normal 
length below the surface is 4 ft. The base 
is bedded upon freshly-made concrete, and 
the hole is then ‘filled and well rammed. 
The lamps are provided with lowering 
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FIG. 3.—DETAILS OF SWITCH AND FUSE 
HOLDER. 


gear, so that each lamp may be trimmed 
from the ground. The weight of the lamps 
is 65 lbs., and a flexible cable composed of 
six strands of ten wires each of 0.015 in. 
diameter is used for lowering and raising. 
This wire is built upon a hempen core well 
The wire passes from the 
winch in the base of the pillar, up the stem 
and out at a point below the bracket be- 
tween two 3-in. brass pulleys. These are 
so arranged that the inner pulley and the 
aperture through which the wire emerges 
are kept waterproof. The wire passes from 
this point across the under side of the 
bracket and enters the bracket tube over 
another pulley just above the nipple. The 
winches (Fig. 1) are provided with double 
pawls. When the point of one pawl is rest- 
ing at the bottom of a tooth, the other is in 
the center of another tooth, and in this way 
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it is possible to use a fairly coarse pitch for 
the teeth while obtaining delicate adjust- 
ment. The handles are detachable, and are 
carried by the trimmers. When the spin- 
dle of the handle is thrust home, cams are 
opened, which raise the pawls; and simi- 
larly, when the handle is withdrawn, the 
pawls automatically bear upon the teeth of 
the winch. The possibility of the lamp’s fall- 
ing through carelessness is thus largely 
provided against. The rim of the wheel on 
the winch handle is of aluminum, and is 
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FIG. 4.—LINE RESISTANCE. 


rounded and polished, being used by the 
trimmers as a hand-brake when lowering 
the lamps. In addition to the winch the 
base of the lamp contains an isolating 
switch (Fig. 3). This is mounted upon 
a china base, and has china contact carriers, 
the whole being contained in a weather- 
proof iron case. The switches are worked 
by steel keys encased in ebonite. The 
switch bridges over the lamp when it is de- 
sired for any reason to cut it out of circuit. 
No substitutional resistances are employed, 
and in practice it has been found that lamps 
burn equally well when two or even more 
lamps are cut out of a 20-lamp circuit. The 
line resistances for the lamps are shown in 
elevation by Fig. 4. The lamps them- 
selves are of Verity's double-carbon type, 
constructed to burn 32 hours with ro am- 
peres. The cylinders are of corona and of 
copper, and the globes are opalescent, 20 
ins. in diameter. Each circuit is fitted with 
double-pole fuses, with an automatic cut- 
out having carbon faces, as shown in Fig. 
3. The specification regarding the burn- 
ing of the lamps permits only a maximum 
potential difference of 3 per cent. across the 
terminals of any lamp. This means that each 
lamp on these Jong series must burn within 
11⁄4 volts up or down. 


Counter-Current Jet Condenser. —In 
ordinary counter-current jet condensers of 
the vertical type the steam enters the con- 
denser at the lower portion and rises up- 
wards, whilst the condensing water enters 
the condenser at the top and falls down- 
wards, thus insuring currents moving in 
opposite directions. It is, however, found 
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to be inconvenient in some cases for the 
steam to enter the bottom of the condenser. 
The accompanying illustration, taken from 
the Mechanical Engineer of London, shows 
an arrangement by which the steam enters 
at the top or upper portion of the con- 
denser and is then conveyed down a cen- 
tral tube of any convenient shape to the 
lower portion of the condenser, this tube 
being surrounded by trays for distributing 
the water which enters the upper portion 
of the condenser. By this arrangement, a 
counter-current effect is obtained in a jet 
condenser in which the steam and water 
both enter at the upper portion. The con- 
denser is arranged in such a manner that 
the steam entering the upper portion of the 
condenser by the inner tube is partially con- 
densed by admitting a spray of water at 
different points in the inner tube, whilst the 
remaining steam, after descending to near 
the bottom of the condenser, rises upwards 
in the condenser and outside the inner tube, 
and then meets the shower of condensing 
water falling from above. The condensa- 
tion in the tube reduces the volume of 
steam passing through it and thus permits 
of a smaller tube than would be otherwise 
necessary. In the illustration A is the con- 
denser casing, of cylindrical form. E is 
the inner tube, C the water inlet, B the 
outer and inner water distributing trays. 
The exhaust steam entering at the top of 
the inner tube E passes downwards and then 
rises around the outside of this tube; it 
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FIG. 5.—COUNTER-CURRENT JET CONDENSER. 


then ascends through the condenser, com- 
ing into contact with several cascades or 
sheets of water; by this means the steam 
on emerging from, the bottom of the inner 
tube flows in a complete counter-current di- 
rection to the condensing water, which en- 
tering the top tray overflows at the edge of 
this tray and then falls successively over the 
edges of the lower trays. The. form and 
arrangement of these trays is such as will 
give a thorough mixing of the steam and 
water, and at the same time allow a free 
passage of air and vapor to the outlet to 
the dry air pump, which outlet is shown at 
the top of the condenser. The holes or 
slots, F, arranged in the inner tube allow 
a certain amount of condensing water to 
enter the tube and partially condense the 
steam during its passage through the tube. 
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Transformers in Series for High 
Tensions. —In a communication to the 
Electritchestvo, reprinted in the London 
Electrical Engineer, Mr. P. Kovalef makes 
a suggestion for obtaining high-tension cur- 
rent by a new method of employing sev- 
eral ordinary transformers. It is some- 
times desirable to obtain a much higher 
voltage than that for which transformers 


at hand have been calculated. To that 
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FIG. 6.—TRANSFORMERS IN SERIES. 


end, .Mr. Kovalef observes that the second- 
ary wires of two or more transformers are 
generally connected in parallel with a source 
of low voltage, while the primary wires are 
connected in series. This manner of con- 
necting, however, involves a high potential 
difference inside the separate transformers, 
between the high and low tension coils, and 
therefore it becomes a matter of risk to con- 
nect in series more than three transformers 
in order to obtain a voltage more than three 
times as high as the normal voltage of a 
transformer of a given type. The connec- 
tion of transformers, illustrated in the ac- 
companying diagram, gives a possibility of 
reaching much higher voltages. The low- 
tension winding of only one transformer is 
connected to the source of e.m.f., and the 
primary windings of the remaining trans- 
formers are left free, connections being es- 
tablished among the high-tension windings. 
Shunts are taken from these windings at 
equal distances from the end of each wind- 
ing, say at one-sixth the total length. The 
manner of making these connections is 
shown in the illustration. The second 
transformer is fed by the first, the third by 
the second, and so on. It will be seen that, 
notwithstanding the number of transform- 
ers connected in circuit, the inside tension 
in each of them will not exceed the tension 
between the extreme points of the wind- 
ing, while the total tension of the whole 
circuit will be equal to the geometrical sum 
of voltage of all the transformers, consid- 
ering, of course, the tension between the 
points B and C, C and D, D and E, etc. 
The above method may also be modified by 
using the secondary wires of the trans- 
former. Mr. Kovalef acknowledges, how- 
ever, that the question of voltage obtain- 
able often becomes more complicated owing 
to the self-induction of the transformers, 
and the total sum of voltages differs greatly 
from their algebraiç sum. i 
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“Bifluid ” Tachometer. A simple and 
effective speed indicator called the “Bifluid” 
tachometer is described in the London 
Mechanical Engineer. One type of indica- 
tor is shown in the accompanying illustra- 
tion. There are other instruments which 
can be mounted direct on any revolving 
part. The principle is easily explained. A 
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the drawing that the secondary of the high- 
tension induction coil is connected up to 
the outer coatings of two Leyden jars, the 
inners of which are connected to the ad- 
justable spark-gap. This spark-gap is an 
auxiliary device for producing well-defined 
disruptions, and must not be confused with 
the working spark-gap within the engine 
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FIG. 7.—BIFLUID 
TACHOMETER. 


revolving body which consists of a reser- 
voir and an inner and outer tube contains 
two fluids of widely different specific grav- 
ity. The centrifugal force acts on the heav- 
ier fluid, pressing it outward and causing 
the light fluid to rise in the inner tube. 
Scales are fitted round the outer tube, which 
may be graduated to read revolutions per 
minute, miles per hour, feet per second, or 
knots per hour. The light fluid is red, and 
the scales are white, so that a very clear 
and distinct reading is possible. Up to four 
scales for different speed ranges can be 
fitted to one instrument, which allows of 
slight and rapid speed changes to be easily 
checked, and a large range of speed is thus 
provided for. An accuracy of 1% per cent 
is guaranteed by the makers. The instru- 
ments are suitable for fast or slow running 
machinery, and the scales can be graduated 
for speed ranges from I5 to 10,000 r.p.m. 
They are, according to the makers, abso- 
lutely reliable, the fluid rising and falling 
instantaneously at all speed changes with 
great precision. 


Lodge Electric Igniter for Gas En- 
gines.—The London Electrician gives par- 
ticulars of the Lodge igniter for gas en- 
gines, the chief claim for which is that the 
firing of the explosive charge is rendered 
quite positive and independent of leaks due 
to moisture or soot at the sparking plug. 
Fig. 8 shows the general arrangement of 
the apparatus, whose constituent parts are 
an induction coil, two Leyden jars, a leak 
and a spark-gap. The primary of the in- 
duction coil is fed from an 8-volt sec- 
ondary battery, the current being given a 
‘pulsating character by a trembler or any 
other suitable device. It will be seen from 
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FIG. 8.—LODGE ELECTRIC IGNITER. 


cylinder. The last-named spark-gap is con- 
nected directly to the two high-tension ter- 
minals of the induction coil, one of the con- 
nections being usually formed by the bed- 
plate of the engine. In order that the Ley- 
den jars may be charged it is necessary to 
have some form of leak between the out- 
side coatings of the jars. This leak must 
be of sufficient value to allow the jars to 
charge rapidly, and yet not diminish the 
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condenser known as the “counter-current” 
and also applicable where separate pumps 
are used for taking the water and air from 
the condenser. The arrangement is illus- 
trated herewith. The condenser, I, is con- 
nected by a pipe, 2, to some known form 
of separator, 3, in which is placed a float, 
4, so arranged as to open an air-valve, 5, 
thus admitting air into the pipe, 6, which 
leads to the air pump, 7. The operation 
takes place when a heavy flow of water 
comes over from the condenser, and by 
opening the valve, 5, the vacuum in the pipe, 
6, is reduced for the time being, and the 
injection water resumes its normal intend- 
ed direction of flow. The separator is pro- 
vided with a pipe, 8, to take the separated 
water or fluid back into the condenser or 
into the pipe, 9, which leads to the water 
pump, 10. The flow of water into the con- 
denser through the water supply pipe, II, 
is controlled and adjusted in accordance 
with the level of the water in the con- 
denser by the float, 12, acting on the aux- 
iliary injection valve, 13, through the con- 
necting rod and crank, 14, so as to open 
or close the latter as required, the level of 
the water being controlled by the water 
pump, 10. The float is also connected by 
the connecting rod and crank, 16, to the 
throttle valve, 15, or speed-varying mechan- 
ism for controlling the pump, and in its 


FIG. 9.—APPARATUS FOR CONDENSING STEAM. 


volume of the spark in the cylinder by al- 
lowing the discharge current to pass 
through it. In the case of the gas-engine 
igniter a special form of liquid resistance 
is used, which offers a fairly good path to 
the charging current, but offers a large re- 
sistance to the oscillating discharge. The 
jars have a capacity of the order of 0.0001 
microfarad. 


Apparatus for Condensing Steam.— 
The London Mechanical Engineer describes 
some improvements in condensers for steam 
engines especially applicable to the type of 


lower position or positions operates the 
valve, 15, for reducing the speed of the 
pump or pumps. The float is also connect- 
ed by the rod and crank, 18, to an air valve, 
17, leading into the pipe, 6, and when the 
float approaches its top position the valve 
is opened, thereby admitting air into the 
pipe for reducing or destroying the vacuum 
in the condenser, thereby checking the ten- 
dency of the water to rise and flow into the 
steam inlet pipe 19, which might occur if 
the water pump worked inefficiently, broke 
down, or from too large an injection of 
water. 
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Electrical Patents 


Dynamo Brush-Holder. —The acme of 
manufacturing simplicity, so far as brush- 
holders are concerned, appears to have been 
reached in the form patented by Mr. Fred- 
rick M. Conlee, of Madison, Wis., and illus- 
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FIG. I.—DYNAMO BRUSH HOLDER. 


trated by Figs. 1 and 2. herewith. The 
brush-holder consists merely of a strap of 
spring metal, such as phosphor-bronze or 
spring brass, bent into the form shown by 
Fig. 2, together with small blocks, 10, 12 
and 14, the functions of which are obvious. 
The loop, 3, is made to fit the brush-holder 
stud, as shown in ‘Fig. 1, and is clamped 
to it by means of the screw, 11. The free 
ends of the strap lap each other, so that the 
holes, 6 and 7, match, and the screw, 9, which 


AMERICAN ELECTRICIAN 


low-voltage polyphase alternating currents, 
which may also be of a lower frequency 
than the supply current, the polyphase cur- 
rents being used to drive induction motors 
on the cars. The system is adapted to com- 
bined interurban and urban service, the cars 
for such combination service carrying a 
motor-generator set with its exciter. Cars 
fer purely urban service, would require, of 
course, no motor-generator to operate on the 
system. Referring to the diagram, 5 is a 
single-phase alternator delivering current 
to a feeder, 6, to one side of which the rural 
trolley line, 8, is connected, and to the other 
side, the track, 10, of this part of the sys- 
a tem. The high- 

= |o | potential, sin- 
-—  gle-phase main, 

_ 6, is also avail- 
able for the 
supply of lights 
and other sin- 
gle-phase apparatus. The city circuit is 
supplied from sub-stations, one of which 
is indicated diagrammatically at X. This 
station contains a motor-generator con- 
sisting of a single-phase synchronous motor, 
22, and a polyphase generator, 26, belted to 
which is the direct-current exciter, G. For 
convenience in drawing, the members of the 
motor-generator set are shown with re- 
volving-field magnets. The usual resistances 
are provided for regulating the field 
strengths of all three machines, and a stor- 
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FIG. 3.—ALTERNATING-CURRENT RAILWAY SYSTEM. 


secures the carbon brush to the holder, 
passes through these two holes and is 
threaded into the block, 10, Fig. 1. The 
resiliency of the strap is relied upon to press 
the brush against the commutator and to 
allow it to yield to irregularities in the 
commutator surface. Patent 779,265. 


Alternating-Current Railway System. 
—Fig. 3 illustrates diagrammatically che 
latest development in the alternating-current 
railway field, and is taken from a patent is- 
sued to Mr. J. H. Hallberg, of New York. 
The general scheme of the system comprises 
single-phase, alternating-current supply con- 
verted by means of a motor-generator into 
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age battery, H, is provided for exciting the 
machines in case of an accident to the ex- 
citer, G. The polyphase generator of the 
motor-generator set delivers current through 
the mains, 12, to the three-phase conduit 
conductors of the city line, as shown at B. 
Each car intended to operate jointly on the 
city and country sections is provided with 
exactly the same equipment as the sub-sta- 
tion, except, of course, as to the size of 
the apparatus. In the drawing, C repre- 
sents the synchronous motor of the motor- 
generator set, and D, the three-phase gen- 
erator of that set. The car is provided 
with a double-throw switch, 57, which con- 
nects the three-phase motors, F, with either 


` requirements. 
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the polyphase generators, D, or the contact 
shoes, 17, 18 and 19, according to the sec- 
tion of road on which the car is operating. 
Obviously, it makes no difference so far as 
the railway is concerned what the frequency 
of the generator, 5, may be since the motor- 
generators, 22, 26, or C, D, can be wound 
to change the frequency to suit the railway 
The first claim of the patent 
is astonishingly broad in view of tne state 
of the art; it covers a system of electrical 
distribution for railways comprising a source 
of single-phase current, means for convert- 
ing it into polyphase currents, and polyphase 
motors on motor vehicles actuated by the 
polyphase currents. Patent 779,475. 
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NORTHWESTERN ELECTRICAL CONVENTION. 


The Northwestern Electrical Association 
held its thirteenth annual convention at 
Milwaukee, January 18 and 19. An inter- 
esting paper on “The Successful Joint Utili- 
zation of Small Water Powers,” was read 
by Mr. W. G. Jackson, of Madison, Wis., 
in which the author described how the 
Janesville Electric Company’ had gradually 
developed a system whereby all the power 
for supplying its entire service may be 
drawn from any one of three plants, and 
two of the plants are arranged so that the 
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WILLIAMS, 


President Northwestern Electrical Association. 


generators may be driven by either water 
or steam. Mr. O. M. Rau read a short 
paper on “Direct vs. Alternating-Current 
Distribution,” in which he went over some 
familiar ground and also brought out the 
point that the use of turbine-driven alterna- 
tors makes a 60-cycle rotary converter as 
stable as one of lower frequency and thereby 
removes the objection to the use of 60 cycles 
in a generating plant involving the applica- 
tion of rotary converters. He drew a com- 
parison between direct-current distribution 
from rotary converter sub-stations and alter- 
nating-current distribution from transfor- 
mer sub-stations, the generating plant being 
the same in both cases and the transformers 
being cut in and out of circuit according 
to load requirements just as the rotary con- 
verters would be. The figures deduced 
showed full-load losses of 21.4 per cent for 
the complete alternating-current system 
against 27.6 per cent for the mixed system; 
17.2 per cent for the full alternating-current 
system at 34 load against 23.4 per cent for 
the other; 13 per cent at half load for the 
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full alternating-current system against 19.7 
per cent for the mixed, and 8 per cent for 
the full-alternating-current system at 14 load 
against 17.1 per cent for the mixed system. 
His comparison of the first cost of plants of 
the types described, based on a station hav- 
ing 15,000 kilowatts full-load output capac- 
ity, showed a saving on the first cost of ap- 
paratus and buildings for sub-stations alone 
of $130,000. It was not stated what per- 
centage of the total cost this is. The paper 
was based on an investigation of the condi- 
tions in the city of Racine, and as a result 
of the investigation the lighting distribution 
system there was changed from direct-cur- 
rent three wire to single-phase alternating- 
curent at 60 cycles. 

In a paper on “The Rating of Street 
Lights,” Prof. George D. Shepardson urged 
the making of contracts with mu- 
nicipalities in such manner that 
both parties to the contract will 
know exactly what is required 
and either party can determine 
accurately whether or not the 
contract is being carried out. He 
advocated lighting contracts 
based on the kilowatts supplied. 
Mr. C. H. Williams read a paper 
on “Distribution and Dollars,” in 
which he analyzed the question 
of the most profitable incan- 
descent lamp efficiency, the cost 
of lamp renewals, losses in trans- 
formers, and other factors af- 
fecting the cost of distribution. 
In a paper on “Series Alternat- 
ing Arc Lighting,” Mr. E. P. 
Warner appeared as a staunch 
advocate of this class of service 
and eulogized almost everything 
involved in a system of this sort. 
He brought out the important 
fact that as a rule arc lamps are 
not sufficiently insulated from 
their supports and that a lamp 
should be treated as though all 
of its exposed parts were alive. 
“The Single-Phase Railway and 
its Possibilities,’ was the title 
of a paper by Mr. Clarence Renshaw, 
of Pittsburg, who held up to view all of 
the well-known limitations of the present 
direct-current railway system and to de- 
scribe at length the Lamme single-phase se- 
ries railway motor, which was apparently 
considered a panacea for all the ills of 
railway car equipment. Mr. J. W. Shuster, 
of the University of Wisconsin, read a pa- 
per in which he emphasized the well-known 
desirability of working up a day motor load 
in central stations. 

At the election of officers for the ensuing 
year, Mr. C. H. Wiliams, of Madison, Wis., 
was elected president; Mr. Roger N. Kim- 
ball, of Kenosha, Wis., first vice-president ; 
Mr. Harold Almert, of Oak Park, Ill., sec- 
ond vice-president, and Mr. William R. 
Mercein, of Milwaukee, secretary and treas- 
urer. The board of directors consists of 
Messrs. P. H. Korst, of Janesville, Wis.; 
Ernest Gonzenbach, of Sheboygan, Wis., 
and H. J. Gille, of St. Paul, Minn. 
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CENTRAL STATION ENGINEERS. 


IV. 


Ernest H. Davis. 


Ernest H. Davis was born in Philadelphia, 
Pa., on November 13, 1859. He was edu- 
cated in the public schools of his native city 
and afterwards took up the study of law, 
being admitted to practice at the bar in 
1882. He followed his profession for a 
while; but having inclinations for industrial 
and transportation enterprises, he gave up 
his practice to enter the steam railroad field, 
eventually becoming president of the Brook- 
lyn, Bath and Went End Railroad Com- 
pany, of Brooklyn, N. Y., which company 
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ERNEST H. DAVIS. 


is now a part of the Brooklyn Rapid Tran- 
sit. About the year 1894 he became inter- 
ested in the Lycoming Electric Company, 
the Williamsport Passenger Railroad Com- 
pany and other street railway companies of 
Williamsport, Pa. He also became asso- 
ciated with the Edison Electric Illuminating 
Company later, and is still connected with 
the active management of these various en- 
terprises. In 1903, Mr. Davis was elected 
president of the Pennsylvania Street Rail- 
way Association. For the past few years 
Mr. Davis filled with remarkable success 
and efficiency the office of secretary of the 
National Electric Light Association, and 


at the convention of the association held in 


Boston last May, Mr. Davis was elected 
president of that organization. 


a ee 
An Uninterrupted Run of a year’s duration 


is credited to a Parsons steam turbine built 
by the Swiss firm of Brown, Boveri & Co. 
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AN INDEPENDENT TELEPHONE ASSOCIA- 
TION FOR TEXAS. 


At a meeting of owners of independent 
telephone exchanges, held in Dallas, Tex., 


- recently, there was inaugurated a state as- 


sociation of independent telephone com- 
panies. At this meeting, which was the 
outcome, of some able missionary work by 
Mr. A. A. Miller, manager of the North 
Electric Company’s Dallas office, Mr. E. W. 
Dunaway, general manager of the Paris 
telephone exchange, was elected temporary 
chairman, and Mr. J. B. Earle, secretary 
of the Texas Telephone Company and gen- 
eral manager of the Brazos Valley Tele- 
phone Company, of Waco, was elected tem- 
porary secretary. The organization of the 
new association was perfected 
with an absence of friction and 
unanimity of sentiment which 
augurs well for the future of the 
body. 


NOTES. 


The United Engineering Building. 
—The consulting engineers for 
the construction of the United 
Engineering Building to be 
erected under the Carnegie gift 
were appointed at a recent meet- 
ing of the Conference Cotnmit- 
tee. Mr. C. O. Mailloux was 
selected for the consulting elec- 
trical engineer, and Mr. Alfred 
R. Wolff as consulting engineer 
for heating and ventilation on 
behalf of both the United Engi- 
neering Building and the Engi- 
neers’ Club. The firm of Bates 
& Neilson were selected as con- 
sulting engineers to look after the 
interests of the Engineers’ Club. 


A Point for Wireless Telegraphy, 
—The peculiar value of wireless 
telegraphy in marine work was demonstrated 
on January 3, when the steamer “Pilgrim,” 
of the Fall River Line, collided with a 
schooner between Newport and Fall River. 
A thick fog was prevailing at the time, and 
the steamer struck the sailing vessel a 
glancing blow on one side. Fortunately no 
damage was done to the schooner below 
the water line, but this was not known at 
the moment, and the “Pilgrim” immedi- 
ately summoned help by a wireless tele- 
gram to the torpedo station at Newport 
and ‘stood by until the tug sent out from 
the station arrived. 


Industrial Opportunities in Italy —In a 
recent United States Consular Report refer- 
ence is made to the improvement of water 
powers in Italy by means of which there 
will be available in the city of Venice about 
10,000 electrical horse-power. This, it is 
stated, will open a good market for electri- 
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cal machinery, fixtures and supplies, but the 
Consul expresses the opinion that catalogues 
are of no service in making sales; this can 
only be done by a salesman canvassing the 
district. It is stated that the electrical ap- 
paratus and supplies manufactured in the 
United States could easily predominate in 
the Italian market if the opportunity were 
promptly embraced by American manufac- 
turers. 


Boston’s Evening Polytechnic School.— 
The Young Men’s Christian Association, of 
Boston, Mass., in its Department of Applied 
Electricity, has inaugurated an evening 
polytechnic school of unusual merit. The 
Department of Applied Electricity is in 
charge of Prof. William L. Puffer, of the 
Massachusetts Institute of Technology, and 
the Advisory Board includes members of 
the staffs of the Edison Electric Illuminating 
Company and the Boston Elevated Railway 
Company. The first term of this school 
opened January 10. The work of the pres- 
ent year will consist of a lecture course of 
eight weeks, the lectures being delivered on 
Tuesday and Thursday evenings, a recita- 
tion on each Friday evening, and a labora- 
tory course which will open at the conclu- 
sion of the lecture course. 


National Electric Light Association —Mr. 
Henry L. Doherty, chairman of the Commit- 
tee on Membership of the National Elec- 
tric Light Association, is doing some vig- 
orous work in the direction of increasing the 
membership. Small pamphlets have been 
prepared, containing extracts from the con- 
stitution relating to membership and a 
blank to be signed by an applicant for mem- 
bership. These have been sent judiciously 
to companies and persons eligible for mem- 
bership under the different classes, together 
with circular letters calling attention to the 
booklet and to the advantages of member- 
ship. The booklet is attractively prepared 
and the arguments are convincing. Mr. 
Doherty’s campaign bids fair to produce an 
enormous increase in the class of individual 
membership and should also augment the 
company membership very considerably. 


Increasing Furnace Efficiency —According 
to the claims made by Cyrus Prosch, of 
Coatesville, N. J., he has devised a method 
of greatly increasing the efficiency of the 
ordinary boiler furnace without a propor- 
tionate increase in operating expense. 
Broadly stated, his method consists of de- 
livering into the furnace, above the fire, 
intermittent jets or streams of air in addi- 
tion to that taken into the furnace from 
below, by draft, in the usual way. The idea 
of introducing air above the fire is not new, 
but Mr. Prosch’s method of admitting the 
supplementary air intermittently is claimed 
to give results far and away superior to 
those obtained by continuous admission. 
The improvement obtained, he states, de- 
pends not only on the quantity of air ad- 
mitted, but on the frequency of the ad- 
missions and their duration. We do not 
vouch for the soundness of Mr. Prosch’s 
claims, but he himself is undoubtedly con- 
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vinced of the efficacy of his method and 
makes the claims in all sincerity. 


Institute Annual Dinner.—The annual din- 
ner of the American Institute of Electrical 
Engineers will be given in the ballroom of 
the Waldorf-Astoria, New York City, on 
February 8, and promises to be a most in- 
teresting occasion. In view of the recent 
opening of the Subway, thus adding un- 
derground traction to the domain of elec- 
tricity in America, the adoption of electric 
locomotives by the New York Central and 
Pennsylvania Railroads for their great 
Manhattan terminal divisions, the equip- 
ment of the Long Island Railroad with elec- 
tricity, and other signal events, the Insti- 
tute has decided to devote this dinner to 
emphasizing the triumph of electric trac- 
tion. A number of men prominent in this 
field will be present, and some novel feat- 
ures will be introduced. As is usual on 
these occasions, ladies will be present. The 
participation of the ladies was a feature that 
elicited Mr. Carnegie’s enthusiastic com- 
mendation at the famous Institute Library 
dinner, at which he made his gift of $1,000,- 
000 for the United Engineering Building. 
Over 400 were seated at the Edison dinner 
last year, and the attendance in February 
promises to be equally large. 


Proposed Investigation of New York’s Light. 
ing and Railway Service—The Commit- 
tee on Gas and Electritity, of the Mer- 
chants’ Association of New York, has pre- 
sented to the Legislature a memorial ask- 
ing the passage of a resolution authorizing 
the appointment of a legislative committee 
empowered to examine into, report upon 
and make recommendations concerning the 
conditions surrounding the production, dis- 
tribution and cost of gas and electric light 
in the city of New York and of the opera- 
tion and control of electrical subways in 
this city. The object of the resolution is to 
determine the reasonableness of the charges 
for gas and electric light service and to in- 
vestigate the city’s equity in the accounts 
and earnings of the subways. The memo- 
rial appears to be chiefly an agitation of the 
question of municipal ownership. It con- 
tains the statement that while Manhattan 
Borough pays $146 per annum for each arc 
lamp of 2000 nominal candle-power, the 
prices charged by various electric light com- 
panies in “sixty-eight other cities where 
conditions similar to those in New York 
exist” average $88.60, for the same size of 
arc. Irrespective of the merits of the gas 
and electric light companies’ side of the 
question, the argument presented in the 
memorial is conspicuously unsound for the 
reason that there are not sixty-eight other 
cities in the entire world where conditions 
similar to those in New York exist. 


The Coming Electric Light Convention.— 
Nothing is being left undone in planning 
for the convention of the National Electric 
Light Association to be held in Denver and 
Colorado Springs the week of June 6, and 
the committees in charge of the preparatory 
work will continue their labors vigorously 
from now until the time of the meeting. 
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A great many members have written to the 
secretary and members of the committees, 
assuring their attendance and the attendance 
of many others. This has encouraged those 
engaged in making preparations, and they 
are now planning for the entertainment of 
several thousand visitors. The committee 
on advertising has reversed the usual con- 
ditions. Instead of depending upon the 
railroads for all of the advertising, this 
committee is putting out its own matter, and 
in such a way that the publicity will be of 
the highest class possible under the circum- 
stances. A considerable quantity of the 
matter that is going out, however, is be- 
ing supplied by the railroads, but it is much 
more expensive than usual. As an illustra- 
tion of this is cited the sending out of the 
souvenir cards regularly sold by stationers 
and others. These go to all parts of the 
country and show scenic points that will be 
shown to the visitors. Booklets are being 
sent to members and others containing 
detailed information regarding the hotels 
of almost the entire state, from which the 
recipient can determine the exact cost of 
his stay in the several points he may visit; 
the information is all official, from the 
hotel men themselves. Another booklet con- 
tains detailed information regarding side 
trips and scenic points. 


Operating Cost of Electric Elevators. —We 
reprint the following data upon the cost 
of operating electric elevators appearing in 


a recent circular of the Cincinnati Gas and 


Electric Company. While the cost varies 
greatly with the type, and the extent to 
which the elevator is used, the following 
figures, we think, give a fair average for 
the guidance of prospective users of elec- 
tric elevators: 


SIX MONTHS’ AVERAGE. 


Freight Passen 
Elevators Elecstors 

Montt Month 

onthly on 

No. H.P. Cost. No. H.P. 4 
I 10 $11.92 I 15 $39.54 
1 10 10.00 2 20% 19.05 
5 20 33.01 I 18 65.83 
I 5 5.00 2 17% 17.30 
1 5 4,00 2 22% 23.57 
I 5 5.00 I 15 14.22 
I S 4.00 5 73 59.40 
I 5 7.37 2 32 38.16 
I 5 4.00 3 38% 34-55 
I 5 11.86 2 10% 19.80 
I 10 9.50 I 8 9-73 
I 10 9.50 I 8 14.87 
1 8% 9-49 I 11 18.43 
2 25 23.75 I 15 9.15 
I 5 3.50 I 15 22.01 
I 10 9.50 I 15 4-75 
1 5 4:75 2 16% 17.62 
I 10 11.30 I 124% 14.66 
I 8 g: o 2 124 12.33 
I 20 28.06 2 lI 17.74 
1 7% 7-12 3 41 37-95 
I 5 4-75 1 10 23.49 
I 5 4.60 1 16 18.24 
1 5 5.25 I 10 19.05 
I 774 7.12 I 10 19.50 
— I 13 13.30 
30 221% $241.95 I 10 18.98 
I 26 35-31 

Average cost per ele — — 
vator per month, $8. 45 523 $658.58 

Average cost per 
month per horse-power, Average cost per ele- 
$1.09. vator per month, 
$14.64. 


Average cost per 


$1.26. 


The average monthly cost for a freight 
elevator is $8.00 and for passenger elevators 
$14.64. It will be evident that these figures 
cannot be duplicated in a steam or hydrau- 
lic equipment.—N. Y. Edison Bulletin. 
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Electric Hoists in Building Construction. 


It seems odd, in view of the “state of the 
art” of electrical engineering, that the out- 
of-date donkey-engine hoist should still 
be used in any city of respectable size for 
handling material in the erection of build- 
ings. Electrically-driven hoists have long 
been available; they require no licensed en- 
gineer, are more easily portable, more eco- 
nomical in operation, more flexible in con- 
trol, and entail an immensely lower fire 
risk than the steam hoisting engine, not to 
mention the absence of fuel supply, noise, 
smoke and ashes. Fuel economy does not 
affect the problem greatly, since the cost of 
the fuel used by the most wasteful hoist- 
ing engine is a bagatelle in the total cost 
of the building. But the vastly greater 
convenience of application, reduced fire risk 
and lack of necessity for a skilled attendant 
are of ample importance to justify the use 
of motor-driven hoists to the extinction 
of the antiquated mechanism so generally 


used now. 


———————_$¢-e-@__ ---—- 


Motor -Driven Machine Tools. 


That the driving of machine tools by 
electric motors is no fad but a permanent 
development will not be questioned by any 
thinking engineer. The many advantages 
of electric drive are now obvious; leaving 
aside all others, the better arrangement of 
the tools, the facility of control and the 
capacity for momentary overloads have 
established motor drive securely., Having 
reached this stage of development, it be- 
hooves all machine tool builders to face 
squarely the fact that the best results from 
a motor-driven tool can be obtained only 
when the tool has been designed from the 


start with a view to motor drive. It is en- 


tirely practicable to “hitch up” a motor to. 


an existing machine tool or other piece of 
similar machinery, and the article by Mr. 
Hanchett, which we print elsewhere in this 
issue, indicates methods of doing this which 
will be found most useful to all who are 
confronted with the problem. It is unde- 
niably true, however, that this procedure 
is a makeshift and therefore cannot en- 
dure; the proper method is to build the 
machine specifically for motor drive, with 
proper accommodation for the motor and 
appropriate means of power transmission 
from the motor shaft to the main shaft of 
the driven machine. 


The foregoing refers, of course, only to 
individually-driven machines, but, although 
individual drive appears to be extravagant 
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in the case of tools requiring less than two 
or three horse-power, the tendency is 
strongly toward equipping every machine 
with its own motor, down to the smallest 
commercial size of motor. If tools are de- 
signed especially for individual motor drive, 
the discrepancy between the costs of singly- 
driven and group-driven machines will be 
much less than it is now. There seems to 
be a magnificent opportunity just here for 
tool builders and motor builders to “get 
together” and perfect a joint policy that 
will enable them to produce a combined tool 
and motor which will not be prohibitively 
expensive in comparison with the same tool 
belt-driven in a group by part of the power 
With the number of 
variable-speed motors on the market, there 
should be no difficulty in carrying out such 


from a larger motor. 


a policy without involving unpleasant com- 
mercial tangles or restrictions. 


e—a 


Fire Risks in Isolated Plants. 


The correct design of a modern isolated 
plant involves the solution of so many prob- 
lems and the consideration of so many di- 
verse questions that the matter of fire risk 
in the plant equipment often receives little 
if any attention beyond that given to the 
building or establishment as a whole. Then 
again, it is frequently the case that by the 
time the necessary and “extra” expenditures 
for the plant have been met or provided 
for, no money is available for the installa- 
tion of automatic alarms, sprinkler sys- 
tems, etc. Fortunately, the majority of 
isolated plants do not in themselves con- 
If designed 
properly and installed according to the de- 


stitute serious fire hazards. 


sign, the danger of overheating neighbor- 
ing inflammables from smoke flues, chim- 
neys, ash piles, etc., is very small. The fire 
risk from electric wiring and switches 1s 
practically ntl where vigilant insurance in- 
spectors are detailed. 


Even in the best-designed isolated plants, 
however, there is always some fire risk, 
and this can be reduced to a negligible 
quantity by inexpensive precautions and 
prudent operation. Thermostat alarms 
should be 


sources of possible conflagration and also 


installed at all points near 
at different points, symmetrically located, 
throughout the establishment. In the way 
of simple but practical means for fighting 
fires in their incipiency, several pails of 
sand, with small scoops for proper distri- 
bution, two or three asbestos blankets three 


or four feet square, and a moderate number 
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of approved fire extinguishers will go far 
toward minimizing the risk from fires after 
they start. In the way of guarding against 
the starting of fires, the disposal of greasy 
waste in a metal receptacle having a self- 
closing cover, the daily cleaning of floors 
and closets, the keeping away from incan- 
descent lamps or other heat sources of in- 
flammable substances such as paper, cloth, 
excelsior, etc., the intelligent use of lamp 
cord in the vicinity of pipes and other metal 
structures, the storage of gasoline out of 
doors and the abolition of matches are all 
such simple and obvious precautions that 
one would think it unnecessary even to 
suggest them; nevertheless, there are hun- 
dreds of plants in which most if not all of 
these are either indifferently observed or 
neglected entirely. 


An excellent plan for insuring attention 
to precautionary measures of the character 
just indicated is to work out a system of 
report blanks which will show the condi- 
tion of the plant with respect to fire hazard, 
and have these blanks filled out by the chief 
engineer at stated intervals—say weekly. 
One blank should show the quantity of 
water in the storage tank, and the actual 
condition, in detail, of the fire pumps; the 
number pf fire extinguishers, the number 


and condition of thermostats or other alarm — 


apparatus, the condition of valves affect- 
ing the fighting of fire, the accumulation 
of inflammable or heat-producing débris 
and other information affecting the fire risk, 
in the fullest detail. Such a blank can 
easily be worked out to fit any plant, from 
the smallest to the largest, and it should be 
filled out with the greatest care, accuracy 
and regularity. 


——_——_--9¢—___——— 


A Farcical Investigation. 


The Comptroller of the City of New York 
is prosecuting an alleged investigation of 
the cost of street lighting by municipal 
plants, the ostensible object of the “inves- 
tigation” being to determine whether or 
not New York could probably operate its 
own plant more economically than it can 
buy service from the local companies. From 
the character of phe information disclosed, 
the bullying attitude of the “investigators” 
toward citizens who attempt to find out what 
it all means, and the evident determination 
to rush into municipal ownership whether 
or no, it would seem that peanut politics 
has much more to do with the Comptroller's 
feverish antics than virtuous solicitude for 
the proper disbursement of the taxpayers’ 
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money. Thus far not a single completely 
accurate statement concerning the cost of 
municipal lighting in cities afflicted with 
such plants has been brought out, so far 
as the published accounts of the “investiga- 
tion” go. ‘ 


—_————_—_ 9-2-9 


Time-Saving Tables. 


Any means of reducing the time required 
in making even the simplest computations, 
as well as saving one’s mental wear and 
tear, is usually met with a warm welcome, 
and we trust that the set of scales and the 
table printed on pages 93 and 94 will be 
found of sufficient merit to be classed as 
“means” of the kind mentioned. The re- 
sults obtainable with the scales, while sel- 
dom absolutely accurate, will in almost 
every case be found as nearly accurate as 
it is possible to obtain without radically 
altering the depth of the magnet winding 
and going through the elaborate work of 
redesigning the winding throughout. The 
table of mean lengths per turn of wire 
should be of general value, since it is based 
on a clearance between the magnet core and 
the bore of the coil which, without being 
excessive, is ample for any ordinary bobbin 
material or insulation. As stated in the ex- 
planatory text accompanying the table, the 
mean length per turn of wire in a magnet 
coil is a determining factor in the lay-out 
of a winding for a stated potential at its 
terminals; it is also important in dealing 
with coils built for stated currents, since 
the resistance of the coil must be ascer- 


tained in order to know what voltage will 


be required and what the loss in watts will 
be. The relation of watts to coil surface is 
another important factor in magnet wind- 
ings. It is expected that a table of coil cir- 
cumferences, on a plan similar to that of 
the table of mean lengths, will be ready in 
This will 
be of service, of course, in readily ascer- 


time for publication next month. 


taining the coil surface per unit of length 
parallel to the core. 
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The Telephone in Isolated Plants. 


The use of the telephone in the engineer’s 
department of an isolated plant, though 
not a matter of vital importance in many 
cases, is well worth consideration by own- 
ers of such plants. Most establishments 
operating their own lighting and power 
plants are equipped with a local system of 
communication between different depart- 
ments—usually an interior telephone sys- 


tem—but this is of no service for com- 
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munication with the outside world by the 
chief engineer of the plant. Whenever it 
becomes necessary for him to employ the 
city exchange service, he usually has to 
leave his department and use a general 
telephone instrument, which may be in such 
demand as to cause appreciable loss of” 
time and money by delay. Upon inves- 
tigation, it will usually be found that the 
chief engineer of an isolated plant has 
many occasions per week to use city ex- 
change service, and in almost every case 
his telephonic conversation has reference 
to matters of record in his department, 
which record could not be consulted while 
using a remote telephone instrument. Again, 
in case of an accident causing personal in- 
juries, the availability of a telephone right 
in the engineer's quarters might easily be 
worth many times the annual cost of the 
In establishments having branch 
exchanges connected with the city exchange, 
failure to put an extension instrument in 


service. 


the chief engineer’s department is short- 
sighted to the last degree. 


ee 


Communications for Publication. 


Readers interested in our department of 
Letters on Practical Subjects—and we can- 
not imagine any who are not so interested— 
will find at the head of that department a 
notice to the effect that letters for publica- 
tion in a given issue of the paper must be 
in this office not later than the 15th day of 
This rule 
has not been adopted from mere arbitrari- 


the month preceding that issue. 


ness; it is strictly necessary in order that 
the printing of the large number of copies 
issued each month may be finished in time 
to mail the copies on the last day of the 
month. The paper cannot be printed all at 
once; it has to go to press in sections and 
the section containing the letters department 
is necessarily closed early.in the month— 
hence the rule to which we are calling at- 
tention. Although this rule has been printed 
at the head of the department for the past 
six months, we receive between the 17th 
and 25th of every month letters intended 
for publication in the next issue, and which 
we ourselves very much desire to print; 
most of these are unavailable for use in 
future issues. We earnestly request our 
readers, therefore, to keep in mind our 
mechanical restrictions and favor us with 
their communications early enough for them 
to be used in season. We also invite any 
and all readers to contribute to this de- 
partment—to “tell their troubles” to the 
other readers freely and look to each other 
for assistance and helpful suggestions. 
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DESIGN AND CONSTRUCTION OF SMALL 


DYNAMOS AND MOTORS. 


BY CECIL P. POOLE. 


I'techanical Details. 


As in laying out the electrical and mag- 
netic proportions of a machine, the working 
out of mechanical details of construction is 
best begun with the armature. In the mul- 
tipolar machines covered by these articles, it 
is intended that the armature discs shall be 
clamped together by means of two end- 
plates and four bolts passing through holes 
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sary, the end-plates may be also keyed ad- 
vantageously. Of course, the key which 
holds the discs from turning on the shaft 
would be extended through the end-plates 
in order to key them, separate keys being 
unnecessary. The four bolts used for bind- 
ing the core discs and end-plates together 
pass through four of the ventilating holes a 
quarter of a circle apart. 

Table XIV gives dimensions of the shaft, 
which is illustrated by Fig. 16. The part 
indicated by a passes through the central 
hole in the armature core; the part, c, 
through the commutator, and the other 


in the core and the end plates. The plates parts through the journal boxes. The key 
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of the shaft, giving the effect of a rounded 
collar at the inner end of each of the small- 
est parts of the shaft. It is important that 
these grooves be located accurately, for the 
reason that the collars which they leave on 
the smaller parts of the shaft are intended 
to revolve in gaps between the inner ends 
of the bearing bushings or sleeves and 
the journal housings, and throw off any oil 
that may creep along the shaft toward the 
armature; if the grooves are properly lo- 
cated, the oil will be thrown against the 
journal housings, and returned to the wells; 
if they are not, either the shaft will not fit 
between the bearings or.else oil will be 
thrown off outside of the housings. 
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are to have flanges, as indicated in Fig. 15. 
In the bipolar machines, these flanges and 
the ventilating holes are omitted, leaving 
the end-plates simple discs, which are 
clamped by two nuts on the shaft. The 
dimensions of the end-plates are given in 
Table XII. Table XIII gives constants by 
means of which the diameter of the central 
hole in the armature core may be deter- 
mined. Subtracting the value of K, from 
the diameter of the tooth-root circle gives 
the maximum allowable diameter of the 
central hole in the armature core discs and 
end-plates. 

Besides the central hole, both the discs 
and the end-plates must have eight ventilat- 


FIG. I§.—ARMATURE CORE CONSTRUCTION. 


seat in the armature part is not shown; its 
width should be 34 the diameter of the shaft 
at a, and its length sufficient, of course, to 
let the key catch all of the core discs (and 
the end-plates if they are to be keyed). The 


Fig. 17 shows the form of journal box 
recommended by the author. It is of the 
two-ring self-oiling type, having a brass 
sleeve or bushing and a split housing. Fig. 
17-A is a partly sectional elevation; Fig. 


FIG. 16.—ARMATURE SHAFT. 


key should be square, without a head. The 
core discs must have a key-way punched in 
the edge of the central hole to fit the key— 
or more, accurately, to match the key-seat 

in the shaft. In bi- 


17-B is a part end view and part cross-sec- 
tion on the line z — y, except the cap-bolt 
lugs, which are sectioned on the center line 
of Fig. 17-A; Fig. 17-C 1s a partly sectional 
plan view, the section being on the center 


TABLEMIE polar machines, line. This box may be used on either a 
Diameter of polar bore = Up to 8 ins. | 8% to 12 ins. Over 12 ins. each end of the pedestal or a journal bracket of the type in 
Diameter of vent holes* = 1/2 inch /8 inch 3/4 inch 
Diameter of core bolts = 3/8 inch 5716 inch 1/2 inch TABLE XIV. 
End-plate thickness, minimum = 3/8 inch 7/16 inch 1/2 inch Shaft Dimensions. 
End-plate thickness, maximum = ye iei 11/16 inch 3/4 inch 
1/8 inc 1/8 inch 16 inc . 
Flange diameter next to | __ less than lee than teas than Part of shaft (Fig. ..) R b ba 2 
core discs a tooth root tooth root tooth root ; ee T a ee 
circle. circle. circle. Diameter = Do Do— 1/4in.  Do— 1/4in. Do— 1/8 in. 
1 1/8 ins. 1 3/16 ins. 1 5/16 ins. Armature 
Flange diameter = less than less than less than 7 ength = core + ; 3 Do + Commutator 
at outer edge — tooth root tooth root tooth root = tlanges 3 Do — 1/2 in. pulley hub en 
circle. circle. circle. + 2 ins. + 1/4 in. over all 
+ 5/8 in 
re : 
P P e ee edges of the vent holes must be 1/4 inch from the edge KAE D = Diameter Of central hole in. armaturercore, B 


ing holes of the size specified in Table XII 
located equidistant and at such distance 
from the central hole that the edges of the 
ventilating holes will be 14 inch from the 
edge of the central hole. The discs must be 
keyed to the shaft, and while it is not neces- 


part a of the shaft must be screw-threaded 
for the nuts to clamp the core. 

It will be noticed that a groove 1s 
turned in the shaft at one end of the part 
passing through the armature core and an- 
other in the far end of the commutator part 


Fig. 18; in the latter case the cap-bolt. lugs 
on the lower half of the housing are un- 
necessary, the cap-bolts being set into the 
horizontal arms of the bracket. The bolts 
would, of course, not need to be as long as 
specified in Fig. 17; 114 inches would be 
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Slceve pore =3, less than central hole in arma- 
ture core. 

Sleeve length =3 x sleeve bore. 

Radius at f=)4 sleeve bore + 16°. 

Diam. at h= sleeve bore + 36° 

Diam. of off rng=sleeve bore+15;. 

Bore of oil ring=sleeve bore + hs”. 

Width of oil ring = 3s". 

Distance center to center of oil ring slots in 


sleeve=sleeve bore, except when the bore ts less 
than 1%} then the distance 1g. 


Cap bolts 36 diam., 24 long, F.A.O. rene 


> Diam. 
FIG. 17,—JOURNAL BOX AND SLEEVE. 
TABLE XIIL. TABLE XIII, Continued. i 
Diam — Ko*————‘\ Diam. K. — 
polar 2 4 polar 4 l 6 
bore poles poles. bore. poles poles 
ae = — l aeewws 8 4 9/16 4 1/4 
5 1/16 I1 11/2 aaa 8 1/8 4 7/8 4 1/2 
3 1/8 1 9/16 aaas. 8 1/4 4 15/16 4 9/16 
3 3/16 1 5⁄8 aan 8 3/ 5 4 5/8 
3 1/4 1 5/8 aenean 
3 5/16 Iı 11/16 severe 8 1/2 5 1/16 4 11/16 
3 p a I sale P s ay 5 e 4 a4 
1 I 3/40 ° \waeess 3/4 § 3/1 4 3/4 
a >: 8 7/8 S 1/4 4 13/16 
3 1/2 | i 7S ne ere 
3 9/16 1 13/16 aaa’ 9 5 5/16 4 7/8 
3 5/8 t y8. a 9 1/8 5 3/8 4 7/8 
3 11/16 E A. 0 9 1/4 5 7/16 4 15/16 
3 3/4 115/16 aaae’ 9 3/ 5 1/2 5 
3 13/16 Be 
3 7/8 a es 2 Por 9 1/2 5 1/2 5 1/16 
3 15/16 2247 Sewers 9 5/8 5 9/16 5 1/8 
9 3/4 5 5/8 5 3/16 
4 2 1/16 aaa. 9 7/ § 11/16 5 1/4 
4 1/8 2 1⁄8 ree 
4 1/ re YP a’ 10 5 3/4 5 5/16 
4 3/8 2 §/16  ~— ...... 10 1/8 5 13/16 § 5/16 
10 1/4 5 7/8 5 3/8 
4 1/2 2 3⁄8. aaae’ 10 3/8 5 15/16 5 7/16 
4 ae 2 Le cries 
4 3/4 2 Q/10 j—  aauvere 10 1/2 6 5 1/2 
4 7/8 2 5/8 -vadis 10 5/8 6 1/16 5 1/2 
5 2 11/16 3 1/4 ae 3/4 . Ae 5 9/16 
ee igo n Oe 
ee aes 3 3 11 6 1/4 5 11/16 
5 3/8 2 15/16 3 7/16 T 1/8 6 5/16 s 3/4 
13/1 
: 5/8 $ 1/8 ; He 11 3/8 6 7/16 5 7/8 
5 3/4 3 3/16 3 5/8 
5 7/8 3 1/4 3 5/8 11 1/2 6 1/2 5 7/8 
/16 / aa 6 9/16 Bias 
6 3 5/1 3 3/4 4 9/1 
6 1/8  — Vice. 3 3/4 ir 7/8 6 5/8 6 1/16 
6 1/4 aen 3 7/8 
6 3/8 ee eee 3 7/8 12 6 3/4 6 1/8 
12 1/8 7 1/16 6 3/8 
6 8fe aaa’ 3 15/16 12 1/4 7 1/8 6 1/2 
: A A i 12 3/8 7 3/16 6 1/2 
6 a8 Rea ne 4 1/16 I2 1/2 7 1/4 6 9/16 
P E E E 4 1/8 12 5$ 7 5/1 5/8 
| | a Ae 4 3/16 rae 3/4 4 ae e ig 
: va es y A In machines of 13 to 16 inches polar bore, the 
shaft and central hole may be made 2 1/2 inches 
S a 4 3/8 in diameter. 
7 S/S aana 4 3/8 eC A 
7 3/4 teens 4 7/16 Flange 
7 7/8 = waasee 4 1/2 length = 
Re ee a ture 
Armature diam. amete: j 7 


Flange length = 


5 
—_———— OSAL 


*Subtracting the proper value of K, from the 
tooth-root circle diameter leaves the maximum di- 
ameter allowable for the central hole in the arm- 
ature core. 


divided by J 


ees 


*Subtracting the proper value of Ko from the 
tooth-root circle diameter leaves the maximum 
diameter allowable for the central hole in the 
armature core. 
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sufficient. The jvurnal housing is to be 
made of cast-iron, of course. The sleeve 


FIG. 18.—RING BRACKET. 


may be held in place by two dowel pins, one 
set into a hole in the central web of the 
lower part of the housing and the other in 


FIG. 19.—BOX YOKE AND PEDESTAL JOURNAL 
MOUNTINu. 


a hole in the web of the cap with a driving 
fit. The pins should fit snugly in diametric- 


FIG. 1Q-A.—PREFERRED FORM OF JOURNAL 
PEDESTAL, 


ally opposite holes in the sleeve web; these 
holes should not go through the wall of the 
sleeve. If the builder prefers not to split 


FIG. 20. 


the housing but to cast it in a single piece, 
the box design here shown can be used by 
making the hole, h, at one end of the hous- 


go 


ing just I inch larger than the bore of the 
brass sleeve; the hole at the other end 
should be as stated on the drawing. The 
larger of these two holes should be at the 
end of the box farthest from the armature, 


FIG. 2I.—CIRCULAR YOKE WITH ARM BRACKET. 


the smaller hole being next to the armature 
at the pulley end and next to the commu- 
tator at the other end of the shaft. 

The form of journal mounting to use de- 
pends primarily on the type of field-magnet 


FIG. 22.—SEPARATE BASE AND PEDESTALS. 


yoke that is used, and secondarily on the 
pattern-making ability of the builder. If the 
box-type of magnet yoke is used, the ped- 
estal form of mounting is the easiest to 
make, all things considered; see Fig. 19. 


FIG. 23.—PEDESTAL MOUNTED ON EXTENSION 
OF FRAME. 


With a circular magnet yoke, either the 
pedestal or the bracket form may be used, 


and the bracket form may be fitted to the, 


yoke by means of a continuous ring, as in 
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Fig. 20, or it may be merely a horizontal 
yoke, bolted to two machined surfaces on 
the edge of the magnet frame, as in Fig. 
21. The ring bracket is much easier to fit 
accurately to the yoke ring, but it takes a 
little more material and a trifle more ma- 
chine work. The bracket in Fig. 21 may 
also be used with the box-type yoke. The 
pedestal form may be set on a distinct base, 
on which the magnet frame is also bolted, 
as in Fig. 22, or it may be set on an exten- 
sion cast solidly with the yoke ring, as in 
Fig. 23. The former is easier to build, but 
more expensive in material and machine 
work. 

It is impracticable to give dimensions for 
the arms, webs, walls, etc., of brackets and 
pedestals of all sizes, but it will probably 
be of assistance to the amateur to say that 
arms should be % inch to ¥% inch thick in 
the center tapering to 1⁄4 inch at the edges; 
webs and stiffening ribs may be made 3% to 
1⁄4 inch thick where they join the main cast- 
ing, tapering to 3-16 inch thick at the free 
edge (or % inch in the center, in the case 
of a web joining two other members) ; walls 
may be from 3% to % inch thick, according 
to the size of the casting and mechanical 
stress on the wall. 

Commutator and brush-holder construc- 
tion will be covered in a subsequent article. 
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‘BABCOCK BRIDGING TELEPHONE. 


BY W. S. HENRY. 


The accompanying diagram illustrates a 
modification of the regular bridging tele- 
phone circuit, made by G. Babcock for the 
Stromberg-Carlson Telephone Manufactur- 
ing Company. The principal feature of the 
modification consists in the interposition of 
a condenser in the receiver circuit. When 
the receiver is off the hook the voice cur- 
rent must pass through the condenser, but 
on account of the high frequency of this 


Receiver 


[VoL. XVII. No. 2. 
receiver is left off the hook in the arrange- 
ment shown in this figure, most of the ring- 
ing current would be forced through the 
bells in the other instruments and hence 
ring them. This is due to the fact that the 
frequency of the ringing current is low 
enough to make the impedance of the circuit 
containing the condenser very large in com- 
parison with that of bells bridged directly 
across the line circuit. This arrangement 1s 
intended for party line instruments, espe- 
cially for rural party lines to which more 
subscribers are connected than to the usual 
city party line. The condenser should have 
a capacity of about one microfarad, although 
one-half microfarad condensers are quite ex- 
tensively used for this purpose. 
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ELECTRICAL THAWING OF FROZEN WATER 
PIPES. 


BY C. F. HARDING, 


One of the simplest and most useful ap- 
plications of electricity of recent origin has 
been in the thawing of frozen water pipes. 
In most cases water pipes are placed in 
inconvenient places, requiring costly exca- 
vations, or unsightly openings into wood- 
work or plaster, in order to thaw them by 
the usual methods. By the application of 
electricity, however, the work is done in 
the minimum time without any excavating, 
leaving the pipe in exactly the same condi- 


tion that it was before the water in it 
froze. 
The first problem that required the 


writer's attention was a line of 114-in. pipe 
in a hot water heating system which had 
been allowed to freeze under the floor of 
a street railway waiting room. The pipe 
line was about 60 feet in length, and in- 
accessible, the building having no cellar. 
The most convenient electric current avail- 
able for thawing purposes was on the 625- 
volt trolley circuit. 


Generator 
A (+) 
Bell 


Line 


a oo oe a 


FIG. I.—BABCOCK BRIDGING TELEPHONE, 


current, the condenser increases the imped- 
ance of the circuit very little. When the 
receiver is placed on the hook, the condenser 
is short-circuited and the bell bridged across 
the line wires, as in the ordinary bridging 
instrument. But, if the user forgets to hang 
the receiver on the hook when through talk- 
ing, the other bells on the line can still be 
rung, which would not generally be the case 
with regular bridging instruments. When the 
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In order to obtain a good connection be- 
tween the 300,000 cir. mil cable used and 
the frozen pipe, the former was soldered 
into a short nipple, forming part of the 
radiator connection. This cable was con- 
nected to the track. A line from the trol- 
ley wire was similarly connected to the 
other outlet of the same pipe line in series 
with a water rheostat, a 500-ampere switch 
and an ammeter. In this case 400 amperes. 
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was applied for the space of about an hour. 

Another and much more difficult problem 
was the thawing of a 2%-in. pipe line 700 
feet long connecting a stand pipe with the 
house supply. This line consisted of a 40- 
foot vertical section, 4 B (see Fig. 1), of 
pipe leading to a tank plus the section, B C, 
placed two feet below the surface. 

The vertical section was frozen to a 
height of 40 ft. above the ground, while 
the horizontal section had been solidly 
frozen in the ground for a week. The only 
available current was supplied by a 25-kw. 
transformer used for lighting the house, 
and this was placed in such an inaccessible 
spot that no rheostat could be safely oper- 
ated in its 2200-volt primary circuit. The 
primary rheostat method is, in the writer’s 


Hotel 
Basement 


2200-v 


FIG. 


opinion, the proper one for regulating the 
thawing current, on account of the small 
space required, but in this case the more 
bulky secondary rheostat had to be used. 

The pipe was soon connected to the sec- 
ondary 110-volt terminals of the trans- 
former in series with the water rheostat, 
switch and ammeter, by means of lengths 
of No.oocable. The current on the pipe line 
was gradually increased by means of the 
rheostat to 270 amperes, at which value it 
was allowed to remain for about two hours. 
At the end of this time the vertical section 
had been thawed as well as the ground in 
a belt two inches in width surrounding the 
pipe, although no water flowed in the pipe 
under a 50-ft. head. The circuit was 
opened together with the valves in the pipe 
line, and the heat already imparted to the 
ground surrounding the pipe soon brought 
about the desired result, and the water sup- 
ply was again available. 

Although the cost of power in these two 
cases would, at first thought, seem pro- 
hibitive, in order to give this method due 
consideration, one must balance this ex- 
pense against the expense of excavating 
1300 ft. of frozen ground in the latter case 
or the tearing down of the under-pinning 
and the excavating in order to reach the 
pipe in the former case. 

Thus the electrical method of thawing 
water pipes has to its credit the arguments 
of economy, facility and celerity, and 
should, in the future, not only prove prof- 
itable to the central station or the plumber, 
but should also protect the consumer 
against excessive expense and inconvenience 
during the dreaded winter season. 


I1.—THAWING FROZEN 
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REFILLING AND REPAIRING COMMUTATORS. 


BY ARTHUR B. WEEKS. 


The following experience should be of 
value where commutator shells are to be 
refilled, and proves the truth of the oft- 
repeated statement that the best of ma- 
terial is none too good for a commutator. 
The writer recalls an instance where not 
enough pains were taken to ascertain the 
quality of the copper used in the commuta- 
tor. The refilled commutator cost one-half 
the regular price. It appeared all right, was 
forced to place on the shaft, connections 
made, and then the trouble began. 


Supply Tank 
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WATER PIPE. 


As soon as heat was applied through the 
soldering iron, the made-up mica segments 
softened, shellac oozed all around the com- 
mutator, and the bars fell in, making a 
most uneven surface. However there was 
nothing then to be done but to finish the 
soldering. The commutator nuts were, 
therefore, tightened all around, and the ar- 
mature placed in an oven, to bake the shel- 
lac dry. This done, the commutator was 
turned in a lathe. 

It would naturally be supposed that this 
treatment would end the trouble; however, 
such was not the case, for as soon as the 
armature was put into the motor it sparked 
badly. No amount of sandpapering or 


ef 
oa 
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taken out and again turned. The bars were 
found to be cast, and were very soft. In- 
side of a week the commutator was entirely 
worn out. 

This experience was very costly, and 
opened one’s eyes to the necessity of secur- 
ing drop forged or hard drawn copper bars 
and proper mica segments. 

It might be thought that a mistake had 
been made by the company in using the 
wrong mica; but a letter from their agent 
stated that our armature man must have 
used a blow torch on the comutator to have 
caused such results, thereby waiving all re- 
sponsibility in the matter. 

For the information of armature repair 
men not familiar with the different makes 
of:prepared mica, it may be added that com- 
mutator mica plate is treated so that there 
is the merest show of sealing cement, even 
when subjected to heat. For this reason, 
a commutator should retain its shape after 
the leads have been soldered in. Built up 
mica plate for rings, of some makes, can be 
cut out of the pasted mica and heated and 
put under pressure, to form the desired 
bevel. When ready, it should be baked suf- 
ficiently to drive out all moisture. 

There is also another flexible mica con- 
sisting of two or more layers of sheet mica 
and a certain cement that will not dry out 
in a reasonable length of time. This is 
used by some in making up armature coils, 
in addition to other insulating materials 
used. A great deal is claimed for such 
made-up coils, but it is said they will not 
withstand much vibration. When new, they 
will withstand high voltages, but they are 
short-lived. Where there is the slightest 
chance for vibration, mica will separate and 
finally pulverize, and this marks the end of 
the armature. A good black insulating 
paint, fish paper and oil paper form prob- 
ably the best application for railway mo- 
tors, with a cotton tape over all. Practice 
varies according: to the voltage of the 
system. 

Nowhere is it more important that good 
mica and good shellac or other varnish be 
used than in commutator work. Amber 
mica is most commonly used for commuta- 
tor segments, as it is softer than white India 
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FIG. I.—METHOD OF REMOVING END COMMUTATOR LOCKING RING. 


trueing up, adjustment of holders, changing 
of brushes, or grinding in brushes, would 
stop the sparking. In a couple of days, the 
commutator was so uneven that it was 


mica and wears away with the bars. White 
India is apt to be so hard that the bars wear 
more rapidly, causing high spots, with con- 
sequent sparking, and other bad results. 
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A good, soft white mica for commutator 
segments is rare; pasted mica or built up 
mica being used altogether for this class of 
work. It is bought by the pound. Pre- 
pared mica of the proper thickness can be 
purchased in sheet form, and segments of 
the desired shape cut out for any and all 
repair work. It has often been required to 
repair a place in a commutator between 
bars, where the mica may have been byrned 
out, often because of an open circuit in a 
coil. The wire to a commutator segment 
is often broken, causing such troubles. 
After attending to the broken wire, a defeci 
like this is often repaired by filling the 
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FIG. 2. 


cavity (after a thorough cleaning out) with 
alcohol shellac and pulverized mica, or al- 
cohol shellac and plaster of paris. In 
small, smooth cavities, this will not stick, 
and the next best plan is to insert a new 
mica segment—a simpler operation than is 
generally supposed. 

To do this, the armature is removed 
from the frame, the nuts loosened which 
clamp the segments in place, and the end 
commutator ring removed. The bars af- 
fected are pulled back, the old material re- 
moved and all mica scraped from the bars. 
A little shellac or similar lac should be 
used on the bars, and the new mica seg- 
ments inserted. The method of removing 
the end commutator locking ring is familiar 
to the older men in the work. If there are 
no holes drilled in this ring diametrically 
opposite each other, into which bolts can be 
screwed, such holes must be drilled and 
tapped. The size of bolts depends upon the 
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FIG. 3.—SPECIAL WRENCH. 


size of commutator. Screw the two bolts 
into the ring and place a flat piece of 
iron across the end of the shaft, with 
holes in the strap for the bolts to pass 
through. After the lock nuts are removed 
from the bolts, screw down on the nuts of 
the two bolts mentioned. After a little ef- 
fort, the ring will come out. Tap it lightly 
with a hammer, and see that the ring comes 
up equally all around, and avoid binding. 
There is a style of locking ring which 
is screwed on, instead of being secured with 
bolts. In this case, a spanner wrench must 
be procured, fitting into holes in the ring. 
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After a couple of good, smart blows on the 
wrench with a hammer, the ring will usu- 
ally start. When the prongs are bent out 
of shape, the tool should be dressed, other- 
wise the holes are liable to be ruined, and 
it will be next to impossible to get the 
wrench to hold. Make the mica segments 
for repair work of this kind just a little 
larger than the original, especially on the 
top face, for the ring may not go back in 
place exactly as when first assembled. 
With care, it will not be necessary to turn 
the commutator after this operation. Do 
not separate any of the bars not affected, 
for the chances are that if this is done, the 
commutator will require turning. Cut away 
the twine or binding wire back of the com- 
mutator, should it interfere with the work. 
Cutting or unsoldering the armature leads 
will not be necessary, excepting in case of 
large armatures, where the leads are toc 
large to be bent back. Disconnecting is in 
these cases the only alternative. 

This method of removing and replacing 
mica is applicable to the copper segments 
as well. This is often necessary in street 
railway commutator repairs, when a bar or 
bars become so highly discolored as to be- 
come soft. They are made thus at times, 
when an armature is grounded, and con- 
tinued attempts to “make the thing go” 


ssend so much current through the bars di- 


rectly, as the armature will not turn, that 
there is an intense heat under the brushes, 
and they glow like an arc light. Coils are 
very liable to be burned out at the same 
time. A voltmeter test will indicate the 
condition of the insulation. ` 

There is a little trick not commonly 
known, to prevent side play, when lost mo- 
tion has once set in between two surfaces, 
such as in a ring armature, where the lami- 
nations or core have worked loose on the 
hub or spider. A good method of repair, 
and one that can be effected in a very short 
time, and made to stay, has puzzled many. 
The method is illustrated by Fig. 2 herewith. 

Turn up in a lathe a taper bolt, cutting 
a regular gas pipe thread thereon. Make 
the bolt headless; get the size of the hole 
to be drilled by means of thread calipers. 
at about halfway of the tap. Then when 
the two surfaces are in their original posi- 
tion, drill and tap the hole. Try the bolt 
from time to time in the hole. Run the bolt 
just below the surface, and rivet over the 
metal with a hammer, so that under no cir- 
cumstances can the bolt back out. A fa- 
vorite method with machine hands is to 
prick-punch in several places around the 
bolt head, at the intersection of the bolt 
and hole. The only objection to this plan 
is that should it be necessary to replace a 
bolt, it is next to impossible to withdraw it. 
It is often necessary to drill the bolt out. 
` If it is required to remove the bolt, by 
merely setting the metal over it, the metal 
can be cut away with a small, sharp cold- 
chisel; then use a large screwdriver, which 
is best made of a 14 to % square piece of 
steel, and use a monkey wrench or special 
wrench. 

To drill out such a headless bolt or screw, 
where it is impossible to get the drill in a 
center made with a prick-punch, it is neces- 
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sary to fill the slot in the screw to obtain a 
center. Fit a piece of iron into the slot, 
center it and diili. Sometimes a bolt is best 
removed by drilling a hole therein part way. 
then driving a square tool into the hole, 
then by means of a wrench as before de- 
scribed, back out the screw. The tool should 
be slightly tapered, and large enough to 
drive very tightly into the hole. 

When this method fails to remove a bolt, 
use a drill as large as possjble, and run it 
to thé bottom of the hole. Center the drill 
exactly, and take care not to cut away any 
of the thread. Nothing but the shell of 
the bolt now remains. Use some sòrt of 
pry to loosen this shell, which can be easily 
removed. A tap should then be run into the 
hole to smooth it. 
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SWITCHBOARD CONNECTIONS OF COM- 
POUND- WOUND GENERATORS. 


BY H. M. GASSMAN. 


Judging from the number of mistakes 
which are made in connecting compound 
wound generators to switchboards, very 
few men seem to have a clear understanding 
of the correct scheme of connections. The 


reason for this is due to a great extent to 
the confusion caused by introducing the 
idea of polarity when speaking of the term- 
inals of a generator. 

The writer finds it advantageous to drop 
the idea of polarity, and speak of three 
the 


leads running from generator as 


rf. 


1.—SWITCHBOARD CONNECTIONS OF COM- 
POUND-WOUND GENERATORS. 


FIG. 


“equalizer,” “armature” and “series” main. 
The “armature” main is the one running 
direct from the armature terminal to the 
switchboard, and the “series” main the one 
running direct from the series coil. What- 
ever the polarity of the “series” main, the 
“equalizer” will be of the same polarity and 
the “armature” main of the opposite po- 
larity. 

Further, the scheme of connections is not 
changed, even though the polarity of the 
generator be reversed (except that meter 
leads will have to be reversed to give the 
right deflection on the scale). 

The ammeter and circuit breaker must 
always be connected in the “armature” 
main. 

The “series” main may be connected to 
the ground feeder or to the line feeder. 
If the equalizer is not run to the switch- 
board the equalizer switch is mounted on a 
pedestal near the generator. 

When the “series” main is connected to 
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the ground, there may be quite a saving in 
cable if the connection be made direct to 
the ground feeder without going to the 
switchboard. In this case the circuit 
breaker must be connected in series with 
the armature between the armature and the 
equalizer terminal. This circuit breaker 
and the equalizer switch would then be 
mounted on a panel near the generator. No 
circuit breaker on the switchboard would 
then be required. | 

When the “armature” main is connected 
to the ground, it must be run first to the 
switchboard before making the ground con- 
nection, in order to reach the ammeter, un- 
less the ammeter shunt be located near the 
generator, in which case an auxiliary panel 
having the circuit breaker and an equalizer 
switch could be located near the generator 
and the same saving of cable be made. 

It is very desirable to have the “series” 
main connecting to the feeders in railway 
plants where lightning is liable to do dam- 
age. In case the lightning arrester is in- 
operative, the lightning would not damage 
the armature, as it would not reach it, be- 
cause of the self-induction of the inter- 
vening series coil. For this reason largely 
the majority of electrical manufacturers 
have recommended that their machines be 
so connected. 

So far in this discussion the matter of 
polarity has been of no consequence, but 
for sake of uniformity it is desirable that 
it be made to conform to the almost uni- 
versal practice of making the line feeders 


positive. Plants have been run intention- 
Voltage Voltage 
A Scale. 


ally and unintentionally with the feeders 
negative. The writer has never found a 
satisfactory explanation of why the posi- 
tive polarity was adopted rather than the 
negative. This question probably was de- 
cided in the same way that 110 volts was 
determined as the standard for incandes- 
cent lighting. 

If the polarity of a generator does not 
agree with the polarity desired on the feed- 
ers, it is a very easy matter to reverse the 
polarity of the generator simply by mag- 
netizing the fields in the opposite direction. 
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CHANGING MAGNET WINDINGS FOR DIFFER- 
ENT VOLTAGES. 


One frequently has occasion to rewind a 
magnet coil for some voltage other than 
the one for which the magnet was origin- 
ally wound, keeping the magnetizing power 
of the coil practically unchanged. While 
the formula for calculating the size of wire 
to be used in the new winding is not at all 


- complex, the calculation is a little tedious 


because of the number of figures contained 
in the nurgber of circular mils of wire cross- 
section. Moreover, if standard sizes of 
wire are to be used, it is usually impossible 
to make the new size of wire fit the new 
voltage accurately. In view of this latter 
feature, results just as satisfactory in prac- 
tice can be obtained by means of the ac- 
companying set of “scales” as by the most 
elaborate calculation. The scales are based 
on the average relation between the cross- 
sections of successive sizes of copper wire 
drawn to B. & S. gauge; the average ratio 
of one cross-section to the next larger one 
in the list of gauge numbers is 0.793, and 
the scales are computed for voltages of the 
same ratio between successive values in the 
downward (decreasing) direction. 

For use, the group of voltage scales 
should be cut out and pasted on a piece of 
extra-heavy cardboard, and the wire scale 
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cut out and pasted on a thin but substantial 
piece of cardboard or a very heavy piece of 
drawing paper. The scale of wire sizes can 
then be set against any one of the voltage 
scales with the scale divisions matching. 
In order that the scales may be cut out with- 
out spoiling the page on the other side of 
this leaf, they have been reproduced on 
page 120. The following examples will 
serve to make use of the scales clear to 
those unfamiliar with the principle on which 
they are based: 

A magnet winding of No. 23 wire intend- 
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ed for 115 volts terminal e.m.f. 1s to be dis- 
placed by a winding for 6-volt battery cur- 
rent. Set the wire scale against voltage 
scale D with No. 23 opposite to 115 volts; 
there is no 6-volt value in the scale, 5.65 
volts being the nearest number; opposite 
this is found No. 10, which is the size of 
wire to be used. Keeping the scales set as 
described, it will be found that the follow- 
ing windings are possible: No. 15 wire for 
18 volts, No. 17 wire for 27 volts, No. 26 
wire for 230 volts, and so on. 

Again, suppose a winding of No. 14 wire 
for battery current of 6 volts is to be sub- 
stituted by a winding for 120 volts. Set- 
ting the wire scale against voltage scale 4, 
with No. 14 opposite 6.2, one finds that No. 
27 wire is suitable for 126 volts; but 126 
volts are not available, so that scale E, 
which includes 120 volts exactly, should be 
used. Setting No. 14 opposite 5.9 in scale 
E, No. 27 is found opposite 120 volts, so 
that the first result was correct even though 
the scale values were not exact. It will 
usually be found best, however, to use the 
voltage scale which contains the exact value 
of one of the voltages with which one is 
dealing. 

It should be remembered that the insula- 
tion on small wire sizes takes up a much 
larger proportion of the cross-section of a 
magnet coil than the insulation on large 
sizes; consequently, a coil of given dimen- 
sions wound with small wire will take more 
waits than one wound with large wire, if 
each is supplied with the proper voltage to 
give the same ampere-turns as the other. 
As a result of this, in changing from a low 
voltage to a higher one, it will be found 
that the wirlding for the high voltage heats 
more than the original winding for the 
lower voltage. When it is possible, there- 
fore, the length-of the new magnet coil 
parallel with the core should be made greater 
than that of the original coil, when the 
winding is changed to a higher voltage. 
The relation between the length of the new 
coil and that of the original one should be 
approximately as follows: 


Es d'n 
Iz= 


X L, 
E, d’ 


in which L is the length of coil along the 
core, E is the voltage, and d is the diameter 
of wire over its insulation; the subscripts 
n and o indicate, respectively, the new and 
old values. It is, of course, unnecessary to 
make any change in the length of coil when 
changing to a voltage that is lower than the 
original voltage. In this case the new wind- 
ing will heat less than the old one. 
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To get more Heat from a Radiator.— The elec- 
tric fan that is used ta keep one cool dur- 
ing the summer can also be used advant- 
ageously to heighten the temperature of a 
room during the winter, where the steam 
radiator is either too small or the steam 
pressure too low to maintain a comfortable 
temperature. Place the fan so that the cur- 
rent of air will blow against a large surface 
of the radiator and in a very short while 
the room is changed from cold to warm. 
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AVERAGE LENGTH PER TURN OF WIRE IN 
MAGNET COILS. 


In order to determine the exciting power 
of a magnet coil taking current at a stated 
voltage, it is necessary to know the average 
length per turn of wire in the coil. For 
round coils—that is, coils wound on a bob- 
bin or former of circular cross-section—the 
mean length per turn is equal to 7 times 
the sum of the bobbin diameter -+ the coil 
depth. If the bobbin or former on which 
the coil is wound be made % inch larger 


—_—_—_— ee 
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be kept in mind that the “Core diameter” 
in the table is the magnet core diameter, 
not that of the bobbin. 
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DRYING OUT MAGNET COILS. 


BY W. B. ARTHUR. 


The water rheostat is used for many 
purposes, but the following will be new to 
many, probably. The tank shown in Fig. 
1 is of galvanized iron. Water is let into 
it at the top in a steady stream, .governed 


SENS) Sn ie ee a ee ee es 


TABLE I. 


Mean Length per Turn of Wire in Round Magnet Coils. 
Diameter of Coil Bobbin to be 1/8-inch Larger than Magnet Core. 


Core Mean Core Mean 
diam length diam length 
A per F per 
coil turn; coil turn; 
depth inches. depth inches. 

3/4 2.75 4 1/2 14.55 

13/16 2.95 4 9/16 14.75 

7/8 3-15 4 5/8 14.95 

15/16 3-34 4 11/16 15.15 
1 3-54 4 3/4 15.35 
ı 1/16 3-73 4 13/16 15.55 
1 1/8 3-93 4 7/8 15.75 
1 3/16 4.13 4 15/16 15.95 
1 1/4 4-32 5 16.15 
1 5/16 4.52 5 1/16 16.35 
1 3/8 4-72 S 1/8 16.55 
1 7/16 4.91 § 3/16 16.75 
1 1/2 5.11 5 1/4 16.95 
1 9/16 5-31 5 5/16 17.15 
1 5/8 5-5 5 3/8 17.35 
t 11/16 5-7 s 7/16 17.55 
1 3/4 5-9 5 1/2 17.75 
1 13/16 6.09 5 9/16 17.95 
1 7/8 6.29 , 5 5/8 18.15 
t 15/16 6.48 S 11/16 18.35 
2 6.68 5 3/4 18.55 
2 1/16 6.88 5 13/16 18.75 
2 1/8 7.07 5 7/8 18.95 
2 3/16 7.27 5 15/16 19.15 
2 1/4 7.46 6 19.35 
2 5/16 7.66 6 1/16 19.55 
2 3/8 7.86 6 1/8 19.75 
2 7/16 8.05 6 3/16 19.95 
2 1/2 8.25 6 1/4 20.15 
2 9/16 8.45 6 5/16 20.35 
2 5/8 8.64 6 3/8 20.55 
2 11/16 8.84 6 7/16 20.75 
2 3/4 9-04 6 1/2 20.95 
2 13/16 9.23 6 9/16 21.15 
2 7/8 9-43 6 5/8 21.35 
2 15/16 9.62 6 11/16 21.55 
3 9.82 6 3/4 21.75 
3 1/16 10.02 6 13/16 21.95 
3 1/8 10.21 6 7/8 22.15 
3 3/16 10.41 6 15/16 22.35 
3 1/4 10.61 7 22.55 
3 5/16 10.8 7 1/16 22.75 
3 3/8 11. 7 1/8 22.95 
3 7/16 11.2 7 3/16 23.15 
3 1/2 11.39 7 1/4 23.35 
3 9/16 11.59 7 5/16 23.55 
3 5/8 11.78 7 3/8 , 23.75 
3 11/16 11.98 7 7/16 23.95 
3 3/4 12.18 7 1/2 24.15 
3 13/16 12.37 7 9/16 24.35 
3 7/8 12.57 7 5/8 24.55 
3 15/16 12.77 7 11/16 24.75 
4 12.96 7 3/4 24-94 
4 1/16 13.16 7 13/16 25.14 
4 1/8 13.36 7 7/8 25.33 
4 3/16 13.55 7 15/16 25.53 
4 1/4 13.75 8 25.72 
4 5/16 13.95 8 1/16 25.92 
4 3/8 14.15 8 1/8 26.11 
4 7/16 14.35 8 3/16 26.31 


in diameter than the magnet core, sufficient 
mechanical clearance will be obtained for 
all ordinary conditions. The accompanying 
table is computed on this basis, and will be 
found extremely useful in connection with 
magnet windings for round cores. It should 


Core Mean Core Mean 
diam. length diam. length 
per per 
coil turn; coil _turn; 
depth. inches. depth. inches. 
8 1/4 26.5 12 38.3 
8 5/16 26.7 12 1/16 38.5 
8 3/8 26.9 12 1/8 38.7 
8 7/16 27.1 12 3/16 38.9 
8 1/2 27.3 12 1/4 39.1 
8 9/16 27.5 12 5/16 39.3 
8 5/8 27.7 12 3/8 39-5 
8 11/16 27.9 12 7/16 39.68 
8 3/4 28.1 12 1/2 39.85 
8 13/16 28.3 12 9/16 40.05 
8 7/8 28.48 12 5/8 40.25 
8 15/16 28.65 12 11/16 40.45 
9 28.85 12 3/4 40.65’ 
9 1/16 29.05 12 13/16 40.85 
9 1/8 29.25 12 7/8 41.05 
9 3/16 29.45 12 15/16 41.25 
9 1/4 29.65 13 41.45 
9 5/16 29.85 13. 1/16 41.65 
9 3/8 30.04 13 1/8 41.85 
9g 7/16 30.24 13 3/16 42.03 
9 1/2 30.43 13 1/4 42.2 
9 9/16 30.63 13 5/16 42.4 
9 5/8 30.82 13 3/8 42.6 
9 11/16 31. 13 7/16 42.8 
9 3/4 31.2 13 1/2 43. 
9 13/16 31.4 13 9/16 43.2 
9 7/8 31.6 13 5/8 43-4 
9 15/16 31.8 13 11/16 43.6 
10 32. 13 3/4 43.8 
10 1/16 32.2 13 13/16 44. 
10 1/8 32.4 13 7/8 44.2 
10 3/16 32.6 13 15/16 44.4 
10 1/4 32.8 14 44.6 
10 5/16 33. 14 1/16 44.78 
10 3/8 33.2 14 1/8 44-95 
10 7/16 33-4 14 3/16 45.15 
10 1/2 33-6 14 1/4 45-35 
10 9/16 33-8 14 5/16 45-55 
10 5/8 34. 14 3/8 45-75 
10 11/16 34.2 14 7/16 45-95 
10 3/4 34.4 14 1/2 46.15 
10 13/16 34-6 14 9/16 46.35 
10 7/8 34-78 14 5/8 46.55 
10 15/16 34.95 14 11/16 46.75 
11 35-15 14 3/4 46.95 
11 1/16 35-35 14 13/16 47.15 
1r 1/8 35-55 14 7/8 47-33 
1r 3/16 35-75 14 15/16 47-5 
11 1/4 35-95 15 47-7 
Ir 5/16 36.15 15 1/16 47.9 
11 3/8 36.35 15 1/8 48.1 
rr 7/16 36.55 15 3/16 48.3 
II 1/2 36.75 1§ 1/4 48.5 
11 9/16 36.95 15 5/16 48.7 
11 5/8 37-15 15 3/8 48.9 
tr 11/16 37-35 I5 1/2 49.3 
Ir 3/4 37-53 15 5/8 49.7 
II 13/16 37-7 15 3/4 50.1 
11 7/8 37-9 15 7/8 50.45 
II 15/16 38.1 16 50.85 


by the valve shown. At the bottom of the 
tank 1s a pipe about one foot long, also con- 
taining a valve; just below this drain pipe 
is a pan, with outlet through the floor into 
a drain pipe to the sewer. The tank thus 
arranged is free to be moved wherever de- 
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sired after emptying out the water, as no 
pipes are positively connected to it. 
' The wires are plainly shown in the illus- 
tration. They enter the Edison cut-out in 
the upper right hand corner of the slate 
panel, and thence pass to the switch. One 
wire goes to an iron plate in the bottom 
of the tank; it could have been connected 
directly on the tank, somewhere near the 
top. The other wire is connected to the 
plate suspended by a rope above the tank, 
and the amount of current passing is regu- 
lated by varying the depth of the plate in 
the water. From the latter plate the wire 
goes to a coil of wire on the bench. The 
other end of the wire from coil is connected 
to the other side of the switch. See Fig. 
2 also. l 

In every electric light or power plant 
coils are wound and usually immersed in 
an insulating varnish of some sort. All 


FIG. I.—WATER RHEOSTAT. 


of these produce more or less verdigris, but 
drying out the coil quickly will reduce ob- 
jectionable effects very materially, if not 
altogether obviating them. Steam heat or 
even heat of any kind does not dry as 
completely and effectually as does a trans- 
mission of electric current through the coil 
itself. This has been repeatedly and satis- 
factorily demonstrated. Current can be 
applied as desired; but if no ammeter is 
in circuit, one must gauge the tempera- 
ture of the coil by feeling it. The coil must 
not be heated too severely at the start, 
lest it become damaged. It may steam a 
great deal, and still be all right. A num- 
ber of similar magnet coils or armature 
coils, if connected in series will, of course, 
take the same current, and all can be dried 
at the same time. 

It is customary to dip small coils.. There 
are several insulating varnishes which, if 
not baked too long, will still retain their 
elasticity; but if the baking is stopped too 
soon, verdigris will surely follow by anv 
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method of drying. A great deal has been 
said about the elasticity of clear insulating 
varnishes, but as far as their use on coils for 
field magnets and armatures is concerned, 
elasticity does not count for much. The 
coils should be baked to a deep brown— 
not a straw color. If one has any doubts 
about the results of the electric drying, 
they can be dispelled by trying it on a coil, 
and at the same time baking another coil 
in an oven for the standard length of time 
and at the required temperature. If both 
are put away on a shelf in a dry place, and 
examined at the end of three or four weeks 
Or more, the excess of verdigris on the 
oven-baked coil will be conspicuous. 

The current used in the case illustrated 
was IIO volts alternating. The best prac- 
tice is to have an ammeter in circuit; none 
is Shown here. A tube thermometer is also 
greatly advantageous. 

Every electric repair shop should have its 
water rheostat. It is indispensable for 


FIG. 2.—DIAGRAM OF CONNECTIONS. 


such places. It can be used for testing mo- 
tors and meters; and one can test a single- 
phase wattmeter to ascertain the proper 
connections to be made before connecting 
the meter on the system, to avoid the cut- 
and-try method which wastes both time and 
material. There are men who can do a 
fine piece of electric wiring for an office 
or factory, but who do not know how to 
connect up a wattmeter, especially a two- 
phase meter. The water rheostat can be 
used to show the method of connecting. 

Referring again to coils dried by current 
passed through them, it should not be sup- 
posed that the interior of the coil has the 
same color as the exterior—far from it. 
That is one reason why the baking is not 
thorough. Moreover, some varnishes which 
are suitable for cloth and paper are quite 
unsuited for armature or field magnet coils; 
special kinds are manufactured for every 
sort of work. 
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Principles of 
Electrical Apparatus 


EFFECT OF SELF-INDUCTION IN THE ROTOR 
OF AN INDUCTION MOTOR. 


The rotor of an induction motor is sub- 
ject to self-induction, just like the arma- 
ture of a direct-current motor. This ef- 
fect, however, is greater in degree and 
more disadvantageous in the induction ma- 
chine, as will be shown in due course. 

The current induced in the rotor con- 
ductors by the rotating magnetic field al- 
ternates at a low frequency, as explained 
last month, and as the conductors form 
closed circuits about an iron core they pos- 
sess considerable inductance, which results 
in not only reducing the volume of cur- 
rent flowing, but in throwing that current 
out of phase with the induced e.m.f. that 
forces it through the rotor conductors. This 
phase displacement is illustrated by the dia- 
grams, Figs. 1 and 2, in which a single 
turn or loop of the rotor “winding” is 
shown. (It is much easier to follow the 
actions in the rotor by considering a single 
loop, and the result is practically as accurate 
as though the whole squirrel cage were 
considered. It also simplifies matters to 
study a bipolar field, and this will be done 
throughout the Lessons on this subject. 
The only difference in the actions of bi- 
polar and multipolar fields is in the rotative 
speed. ) e 

In Figs. 1 and 2 a rotor core is repre- 
sented having two conductors joined at 
the ends by wires across the heads, thus 


forming a closed loop. The inner edge of 


FIG. I.—CURRENT IN 
PHASE. 


FIG. 2.—CURRENT 
LAGGING. 


the stator ring is indicated by the dotted 
circle, the air-gap being exaggerated in 
order to show the action of the rotating 
field flux. The plane of this flux, as well 
as the position of its central or densest 
part, is indicated by double arrows across 
the air-gap, and the direction of rotation 
by the curved arrow, f. The e.m.f. induced 
in the loop will have its maximum value 
when the central zone or densest part of 
the flux, indicated by double arrows, passes 
across the conductors of the loop and with 
no self-induction, the current would also 
attain its maximum value at this instant, 
as indicated in Fig. 1, where the arrow- 
head, C, indicates the flow of induced cur- 
rent in the rotor loop. This current in- 
duces a cross magnetic-flux in the rotor 
core, as indicated by the arrow, m, and the 
pull or torque between this and the field 
flux is greatest when the planes of the two 
are a quarter of a mechanical cycle apart, 
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as shown; consequently, the torque is 
maximum when there is no lag in the 
current. 
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FIG. 3.—ILLUSTRATING LAG ANGLE. 


Self-induction, however, produces a lag 
in the current (the phase of the induced 
e.m.f. remains coincident with the me- 
chanical phase of the field flux), and then 
the current in the loop does not attain maxi- 
mum value until the rotating flux has 
passed the conductors, as indicated in Fig. 
2; then the angle between the field flux and 
the cross flux is greater, as shown, and the 
torque is less. The exact relation between 
the current lag and the torque may be 
shown by the use of a few simple formulas. 
As it is awkward to compare the current 
phase with the position of the field flux in 
space, the ‘phase of the induced em.f., 
which rises to maximum in unison with the 
passage of the flux, will be taken as the 
basis of comparison. . 

If the difference of phase between the 
current, C, and the e.m.f., E, which forees 
it through the loop be represented by two 
vectors, as in Fig. 3, the angle, a, between 
the vectors will be such that its cosine is 


‘equal to the resistance of the loop divided 


by its impedance; thus: 
R,+2Z,= cosa. 


As stated previously, the torque is maxi- 
mum when the current is in phase with its 
e.m.f., and it decreases directly in propor- 
tion to the cosine of the angle between the 
two vectors representing the difference of 
phase between the current and the e.m-f. 
Thus, if there were no lag in the current, 
the torque exerted on one loop, in pound- 
feet, would be equal to .707 XK ® XC, X k. 
In this expression, ® is the number of mag- 
netic lines in the rotating field flux; C, is 
the current in the conductor loop, and k 
represents the constants necessary to re- 
duce absolute units to practical ones. As 
there is always a current lag, howeyer, the 
torque can be represented by the expres- 
sion: T = .707 ® C,k cos a. As the cosine 
of the angle of lag is equal to the resist- 
ance of the loop divided by its impedance, 
the last equation may be changed to read: 


R, 
T= .707 $ C, —k. 
Z; 


Furthermore, as the current in the loop 
is equal to the e.m.f. divided by the im- 
pendance, C — F.=— Z, and as the emf, 
Æ., is equal to 4.44 X f, + 100,000,000, the 
current, C „ is equal to 4.44 Xf, + 100,- 
000,000 X Z , and the equation for pound- 
feet of torque may be again changed to 
read thus: 


in which & now includes also the numerical 
divisor 100,000,000 (or more accurately its 
reciprocal) in the expression for e.m.f., and 
fs is the frequency of the current in the 
rotor loop. This formula shows that in- 
creasing the resistance of the rotor loop will 
increase the torque, while any increase in 
the impedance of the rotor loop will de- 
crease the torque. Now, impedance con- 
sists of resistance and reactance combined, 
so that the resistance cannot be increased 
without increasing the impedance also, but 
it must be remembered that the increase in 
impedance is not directly proportional to 
the increase in resistance. Separating the 
impedance into its component parts, for- 
mula (5) develops into 


R, 
T= T $ n, —— k... 
R 2+ Xs? 


. (0) 


A rough example will serve to show that 
if the resistance equals the reactance, a 
change in either direction will reduce the 
torque; consequently, increasing the rotor 
resistance will increase the torque only up 
to the point where the resistance and re- 
actance become equal—beyond that, it de- 
creases the torque. Example; Resistance 
= 2; reactance=2; as impedance, Z, is 
equal to VR? + X2, in this case its value is 


R, 
V4-+ 4= 2.8284, and the fraction, —, in 
Z 2 
2 
in formula (5) has a value of — = 0.25. 
8 


Now, suppose the resistance were increased» 


to 2.1; then the impedance would be 2.9 and 


R, 2.1 
the fraction —- = —— = 0.2497. 
Ze 8-41 


Again, 


suppose the resistance reduced to 1.8; then 
the impedance would be 2.69, and the frac- 


R, , 
tion -— = 0.2486. In both cases, the value 
Zs? 
R, 
of -— is less than when the resistance and 
Le 


reactance are equal, and the torque increases 
or decreases directly with an increase or 
decrease in the value of this fraction. 
Formulas (5) and (6) also show that if 
the other factors remain unchanged, any 
increase in the frequency, f s of the rotor 
current will increase the torque. This con- 
firms the explanation, in the preceding ar- 
ticle, of the increase in torque due to in- 
crease in “slip,” the rotor conductors be- 
ing “cut” by the magnetic field at a higher 
rate as the difference between their rota- 
tional velocities increases. Following out 
this line of reasoning, the torque would 
be maximum when the rotor stands still, as 
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the conductors would be “cut” at the full 


frequency, f, of the magnetic fietu. 

This would be true if the rotor had no 
inductance and consequently no reactance. 
(X=27fL.) But it has, and at stand- 
still the reactance, with ordinary frequen- 
cies, may be twenty or thirty times as high 
as at full speed. This great reactance 
throws the rotor current so far out of 
phase with its e.m.f. as to decrease the 
torque to a very small value, notwithstand- 
ing the great rush of current due to the 
high em.f. induced in the rotor by the 
high rate of “cutting” between the rotating 
field and the conductors. Another rough 
example will serve to illustrate this point. 
Formula (6) shows that the torque is di- 
rectly proportional to 


R, 


fs ——-— 
R, +X 

Now suppose that the resistance, Rs, of 
the single loop is 0.005 ohm and its in- 
ductance, L, 2% millihenrys, or 0.0025 
henry. With a primary frequency of 60 
cycles and a 5 per cent. slip at full speed, 
the rotor frequency will be .05 X 60=3 
cycles, and the reactance (27/,£.) of 
the one loop will be 27 3 X 0.0025, or 
0.047124 ohm. Substituting these values in 
the above expression, we get 


R, 


s acces “m 


R2+X? 


0.005 
3X- = 6.68 


0.000025 -+ 0.00222 


so that the torque is 6.6879%2k at full 
speed. 

At standstill the rotor frequency is the 
same as the primary frequency—6o cycles. 
The reactance then will be 27 60 X 0.0025, 
or 0.9425 ohm, and 
R, 

R 2+ X;? 


fs —-—— = 
0.005 
60 X -———————— = 0.3377. 
.000025 -+ .8883 


Consequently, the torque at standstill will 
be only 0.33777 2k pound-feet, the rela- 
tion between this torque and the full load 


` torque having the ratio, roughly, of 0.338 


to 6.68. It is because of this effect that the 
rotors of large motors are provided with 
coil windings and slip rings whereby an ex- 
ternal resistance may be inserted in the 
rotor circuit. Suppose, for example, that 
the terminals of our single loop were led to 
two slip rings (like the collector rings on 
an alternator) and the brushes of those slip 
rings connected to a resistance of 0.935 
ohm; then the total resistance would be 
0.94 ohm, the reactance at standstill, 0.9425 
ohm, and the starting torque, 31.87®k 
pound-feet, or nearly 100 times the stand- 
still torque that was obtained without ex- 
ternal resistance. 
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Letters on 
Practical Subjects 


Communications intended for publication in this de- 
partment must be received at this office not later than 
the 15th of the month prior to the date of publication. 


Charging Storage Batteries. 


In response to Mr. Bryan’s letter last 
month inviting discussion on the storage 
battery, I would say that the voltage per 
cell should be 2.5 volts before the charg- 
ing circuit is disconnected and not after; 
this is explicitly stated in papers issued by 
the Electric Storage Battery Company. 

In experimenting with two Hatch cells, 
the highest voltage obtainable’ per cell at 
normal charging rate was 2.63 volts, which 
dropped to 2.28 volts on open circuit im- 
mediately after charge; on closed circuit it 
rapidly fell to 2 volts per cell. In the same 


- experiment with a new battery of Chloride 


accumulators 2.6 volts'per cell before dis- 
connecting was all that could be obtained 
without going beyond the danger point. 

As the editor stated, “The voltage is not 
the only guide to full charge”; if a portable 
voltmeter with a low-reading scale is not 
at hand, the density of the electrolyte is a 
good indication. At full charge it should 
be 1.200 specific gravity, and the battery 
should never be discharged below 1.175. To 
maintain a battery in the best condition and 
keep a check on its action, records of the 
voltage and the density of the electrolyte 
should be kept, by this means any irregu- 
larity can be detected almost as soon as it 
occurs. 

The color of the plates is also a guide as 
to the state of the charge; the positive 
should be a deep brown, and the negative 
a light slate color when full charge is ob- 
tained. The battery will also gas freely 
near the end of charge. The last two indi- 
cations are not as reliable as the first two, 
which should never be omitted if the instru- 
ments (voltmeter and hydrometer) are 
available. 

The foregoing is applicable only to a bat- 
tery in good condition; the voltage of a 
battery badly sulphated, or of one that has 
been overloaded or continually over- 
charged, cannot be brought up equal to one 
that has had good care and is free from 
these faults. Age will also slightly de- 
crease the voltage of a battery. 

I have found that the temperature of the 
battery room has an effect on the voltage 
of a battery without affecting its efficiency 
to any great extent. I recently had charge 
of three batteries of Chloride accumulators, 
of which two were in rooms where the tem- 
perature hardly ever exceeded that of the 
outer atmosphere; the voltage per cell in 
these batteries always came up to the stand- 
ard—2.5 volts. The third battery was in a 
room, the temperature of which ranged from 
go degs. F. to 104 degs. F. The voltage per 
cell of this battery never exceeded 2.35 
volts with charging current flowing. And 
in a test of the efficiency of the batteries the 
latter showed only 0.35 per cent. less than 
the other two. 
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I may also state that my experience with 
men handling sterage batteries. (which I 
admit has been limited) ıs just the reverse 
of Mr. Bryan’s—they were very decided on 
the particular point in question. 

_ F. SCHROEDER. 

Fort Revere, Mass. 

Mmmm 


Mr. Malcoim’s Motor Connections. 


I herewith submit a solution (Fig. 1) 
of the problem in motor connections, which 
appeared in your January issue. The field 
winding of the small machine, which I as- 
sume is shunt-wound, is connected in paral- 
lel with that of the 5-h.p. motor. The ar- 
mature is connected in parallel with the 
large armature, but outside the speed regu- 
lator, R, so as to be independent of the lat- 
ter. The one starting box controls both 
motors simultaneously. 

Epcar S. Beck. 

Treichlers, Pa. 


The accompanying diagram (Fig. 1) 
shows probably the best solution of the 
problem in motor connections by Mr. Geo. 
W. Malcolm. The terminals of the small 
motor are connected to the corresponding 
terminals of the large motor, the speed- 
regulating rheostat being considered in- 
cluded in the system of the large machine. 
The starting box will then start both mo- 
tors together while the speed rheostat will 
affect only the 5-h.p. machine. 

H. A. CLARK. 

Chicago, Ill. 


The accompanying sketch (Fig. 1) is 
submitted as a solution to the problem in 
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l4 hep. motor Am. Elec. 


FIG.I.— SOLUTION OF MR. MALCOLM’S PROBLEM. 


motor connections published last month in 
the AMERICAN ELECTRICIAN, and is prac- 
tically self-explanatory. Instead of con- 
necting the armature of the small motor in 
series with the resistance in the starting 
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box, it could be connected direct to its 

field on the left-hand side, and the wire run- 

ning to the rheostat, R, could be dispensed 

with, because I hardly think it would be 
S 


4 h.p. motor 
FIG. 2.—SOLUTION OF MR. MALCOLM’S PROBLEM. 
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necessary to use a starting box on so small 
a motor. 
J. D. Converse. 
Chicago, Il. 


I enclose a diagram of connections (Fig. 
1) which seems to fit the case described in 
Mr. Malcolm’s letter last month. The dia- 
gram is self-explanatory. I have assumed 
that the small motor is shunt-wound, like 
the large one; if it is not, the wire, cshould 
be omitted and the wire, b, carried to the 
right-hand brush of the large motor in- 
stead of to its field winding terminal. 

JAMES B. DILLON. 

Louisville, Ky. 

[Mr. Dillon’s diagram was identical with 
Fig. 1, except that fuses were included in 
the leads, a, b, c.—Epitor.] 


Enclosed are two diagrams of connec- 
tions (Figs. 1 and 2) submitted as solu- 
tions of Mr. Malcolm’s problem, which ap- 
peared last month. Fig. 2 is possibly the 
simpler arrangement. The sketch is self- 
explanatory. In Fig. 1 the shunt field cur- 
rent of the 14-h.p. fan motor adds its quota 
of current to the electromagnet on the 
starter, S, and may be objectionable on ac- 
count of the heating effect on the electro- 


‘magnet due to this extra current. 


G. E. FREASE. 
Youngstown, O. 


Please find enclosed a solution (Fig. 2) 
of Mr. Malcolm’s problem in motor con- 
nections published last month. The shunt 
field winding of the small motor is con- 
nected permanently to its brushes, and the 
complete motor is controlled by the start- 
ing box upstairs, but not by the speed-regu- 
lating rheostat, R. 

J. H. GAUSE. 

Wilmington, Del. 
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The accompanying diagram (Fig. 2) is 
submitted as a solution of Mr. Malcolm’s 
problem in motor connections published in 
this department last month. It is based 
on the assumption that the starting box 
is of the no-voltage release type; also that 
the regulating box has no “dead” or off 
point. After the motors are started the 
voltage across points marked A and B, 
would remain constant’ regardless of the 
position of the contact finger on the regu- 
lating box, hence the '%-h.p. motor would 
run at constant speed. 

In consideration of the fact that a small 
motor will pick up speed much faster than 
a large motor, it would not be necessary to 
run a separate wire to the shunt field wind- 
ing of the %-h.p. motor. 

Wx». MERRILL. 

Wilmington, Del. 


Enclosed find my solution (Fig. 1) to 
Mr. Malcolm’s problem in the January num- 
ber. The way I understand this problem 1s 
that Mr. Malcolm intends using one start- 
ing box for both motors. Practically this 
makes one piece of apparatus out of the 
two units, and for that reason I have omit- 
ted individual switches and fuses. 

l Cuas. B. SMEETH. 

‘Ironwood, Mich. 

—o---¢—____ 
Boiler Connections. 


In reply to Mr. Walthall’s question about 
boiler connections last month, the arrange- 
ment shown in the first case by solid lines 
would be best. Of course, it does not allow 
for expansion, but the pipe would be less 
liable to be broken than that shown by dot- 
ted lines. In the first case, the thread where 
the pipe enters the dome is subjected to a, 
shearing strain, and would stand better 
than in the second case where the threads 
have to stand a bending strain; where the 
pipe is threaded is the weakest point, so 
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that the pipe would break, the break oc- 
curring on the sides facing each other. As 
to placing the valve as shown by dotted 


‘ lines, if this boiler were shut down while 


other boilers in the battery were supplying 
steam, there would be condensation losses 
in this length of cold pipe. On the other 
hand, in the first case, it would be neces- 
sary to shut the boiler down to do any 
work on its delivery pipe. 
Hergerr B. BranD. 
Brooklyn, N. Y. 
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Referring to Mr. Walthall’s boiler con- 
nections, I would much prefer the long 
bend shown by the dotted lines, but would 
put a reverse bend in between the end of 
the Jong bend and the boiler dome, and an- 
other between the other end of the long 
bend and the main header. This would 
make the intake and discharge of the boiler 
connection horizontal instead of vertical. 
The advantages would be that the steam 
flow would be better and the long bend 
would be less liable to break off in the 
threads on account of expansion and con- 
traction. If one valve is to be used, it 
shauld be next to the main header, to keep 
steam from other boilers out of the long 
bend when this particular boiler is shut 
down. Two valves would be much better 
practice—one at each end of the long bend. 

Los Angeles, Cal. SAMUEL TROTMAN. 
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An Insulation Resistance Problem. 


I enclose a sketch of the main and branch 
circuit wiring in a building in this city, in 
testing which for insulation resistance I find 
a peculiar condition. The service is three- 
wire, I110—220-volt with the neutral con- 
ductor grounded at street entrance. The 
branch circuits are all two-wire 110-volt. 
All wires are installed throughout in iron 
conduits, which are securely grounded. 

In connecting a voltmeter across the main 
cut-out, A, with one terminal to the + side 
of service and other connected to the en- 
tire system, all branch switches closed, I 


INSULATION 


get a deflection of 20 volts. I also get the 
same reading between the negative side of 
the service and the system. With the volt- 
meter connected the same way, and all the 
branch switches at B open, the voltmeter 
shows 1 volt. When I close the main 
switch, D, and test each branch circuit sepa- 
rately at B, six show one volt ground and 
two show no leakage. The section between 
A and D tests free from ground leakage. 

I should like to ask readers of this jour- 
nal where the trouble might be located. I 
have worked on this matter for some time, 
and have reached no definite conclusion. 

Baltimore, Md. ANpDREW WESTERVELT. 
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Mr. Fulton’s Dynamo Trouble. 


Referring to the “Odd dynamo trouble” 
described last month by Mr. Fulton, I would 
say that about two years ago I had a very 
similar experience with a 10-kw. multipolar 
direct-current machine. Every conceivable 
test was made with instruments, and no 
fault could be located, yet the machine 
would refuse to generate, and no amount of 
short-circuiting appeared to affect it. I 
finally located the trouble, which was a 
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combination of excessive resistance in the 
carbon brushes and imperfect contact in the 
brush-holders, which prevented the arma- 
ture from energizing the shunt field. To 
remedy the trouble, I substituted brushes of. 
lower resistance, and put a flat spring in 
each brush holder box. It seems to me Mr. 
Fulton’s mysterious trouble may be ac- 
counted for along these lines. 
Brantford, Ont. ARTHUR C. Lyons. 


In regard to Mr. Fultons add dynamo 
trouble published last month, I would say 
that when he crossed the two brushes with 
his screwdriver the short-circuit caused the 
magnetism of the armature to help the field 
to pick up. I have used the same method 
quite often when a machine refused to 
pick up its field; that is, held a bare copper 
wire across the brushes. Mr. Fulton would 
have obtained as good results by discon- 
necting the shunt field and short-circuiting 
the machine with only the series coils and 
armature in circuit. But in doing this, it 
is well to use a fuse in the circuit to pre- 
vent damage. However, it would only 
make matters worse to short-circuit the ter- 
minals with the shunt field in circuit. 

Floriston, Cal. F. V. McAvoy. 


I beg to offer the following explanation 
of Mr. Albert G. Fulton’s dynamo trouble: 
The fact of the machine’being compound- 
wound and not “picking up” when line was 
short-circuited would indicate that the field 
magnet had for some reason become re- 
versed, so that residual magnetism in the 
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RESISTANCE PROBLEM. 


pole-pieces would tend to send current 
through the field winding in the wrong’ di- 
rection. The accidental short-circuiting of 
the brushes by the screwdriver made a cir- 
cuit of very low resistance independent of 
the field winding, and caused a very heavy 
current to flow through the armature, 
thereby magnetizing the field magnet by in- 
duction and causing the machine to imme- 
diately pick up the load. 


Wilmington, Del. Wm. MERRILL. 


I read with interest Mr. Fulton’s letter 
last month in regard to his dynamo trouble. 
It seems as though the only trouble with 
the dynamo was extremely weak residual 
magnetism in the field magnets, or else an 
excess of oil or other lubricant on the com- 
mutator. This last cause would be suf- 
ficient to keep a low-tension generator from 
building up on account of the high resist- 
ance between the brushes and the commuta- 
tor. It seems to me as though the dynamo 
had already begun to generate when short 
circuited by the screwdriver. It would be 
impossible for the dynamo to generate if 
the brushes were short-circuited, because 
this would also short-circuit the shunt 


- 
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winding. If the leads were short-circuited 
on the line side of the compound winding 
then the dynamo might generate a very low 
e.m.f. by acting as a series dynamo. But, by 
short-circuiting the brushes, it would be im- 
possible to make the dynamo generate, and 
for this reason I am inclined to think the 
machine had already started to “pick up” 
when short-circuited by the screwdriver. 
Ironwood, Mich. CHARLES B. SMEETH. 


—_—__—$-0-¢—____ 
Mr. Anderson’s Transformer Trouble. 


Concerning the transformer trouble de- 
scribed last month by Mr. Anderson, I 
would say that when any load is thrown 
off an alternating-current line, self-induc- 
tion causes a considerable momentary rise 
in voltage. This seems to be what happened 
when the load was taken off one of his 
transformers, and the rise of voltage caused 
excessive current to flow in the under- 
loaded transformer; the greater choking ef- 
fect of the fully loaded transformer pre- 
vented the flow of excessive current in its 
windings. 

Chicago, Ill. H. A. CLARK. 
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Arcing-over at Commutator Brushes. 


During a test of a 6-pole 250-h.p. 500-volt 
motor, taking a potential curve around the 
commutator between successive pairs of 
brushes, a flash-over occurred without any 
apparent reason. The test was made with 
the field constantly excited and all brushes 
lifted from the commutator except the pair 
between which the test was being made; 


ARCING-OVER AT COMMUTATOR BRUSHES. 


after taking the curve between one pair of 
brushes, we put the next group down on the 
commutator and raised the group of the 
same polarity that had just been in test. 
When groups 2 and 3 had been tested (see 
diagram), group 4 was put down on the 
commutator and group 2 lifted; as this was 
done, the machine arced over from group 2 
to group I, which was raised from the com- 
mutator. The arc seemed to start between 
group 2 and the nearest commutator bar, 
and to spread gradually (relatively so) un- 
til it reached No. 1 group of brushes when 
the circurt-breaker went out. I should judge 
that the arc took about one second to reach 
the upper brushes after it had started be- 
tween No. 2 and the commutator. The 
change from groups 1 and 2 to groups 2 
and 3 was made without any trouble what- 
ever. The armature was of the wave- 
wound two-path type. I should like to have 
readers of the AMERICAN ELECTRICIAN sug- 
gest what was probably the cause of the 
trouble. 
Schenectady, N. Y. Rosert E. Noyes. 
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Questions 
and Answers 


Inquiries not accompanied ‘by the name and ad- 
dress of the inquirer, will not receive attention. 


The table of breakdown tests of mica plate pub- 
lished on page 31 of the last number of this jour- 
nal shows that less voltage was required to pierce 
the thin plates than to pierce the thicker ones; why 
was this? D. L. G. 

The voltages are the volts per centi- 
metre of mica thickness, not the total ap- 
plied volts 

Why are form-wound and separately-insulated 
armature coils better than winding directly on the 
core, if the core is properly insulated? D. N. 

Because the coils are of equal weight and 
resistance, and also because they are bet- 
ter insulated from each other than is possi- 
ble in a core-wound armature. The ventila- 
tion is also better. 


Why do the negative brushes on a rotary con- 
verter become overheated sooner than the positive 
brushes, with an overload? (2) What is the 
voltage between collector rings on the three-phase 


rotaries in the Manhattan sub-stations? 
M. I. H. 


There is no general reason why they 
Should; the cause must be some abnormal 
condition, which can be ascertained only 
by test and inspection. (2) 365 volts. 

A small single-phase repulsion motor, running 
with a light load, becomes excessively hot in the 
armature; what is probably the cause? (2) Would 
subdividing the turns in the armature coils be ad- 
vantageous? C. C. R. 

The quality of iron in the armature core 
is poor, or else the discs are burred so as 
to give a good path for eddy currents par- 
allel to the shaft. (2) Not as to the heat- 
ing; it would otherwise. 

I am running a 12-in. x 18-in. automatic medium- 
speed engine the valve of which has 34-inch lead 


when the crank is on the center; would not 1/32 
or 1/16-inch be more economical ? O. y: C: 


meddle with it. 
the other port, 


equalize the lead. , 
Can pipes installed for hot water heating be 


adjust the  valve-réd to 


used for supplying steam radiators? (2) -What 
pressure is required for steam heating? 
E. W. D. C. 


Yes, though they will usually be some- g 
what larger than necessary, and therefore 
(2) From 
5 to 10 pounds per square inch, according to *’ 
and the. 


entail a little more condensation. 


the character of 


the service, 
weather conditions. 


Can the hypothenuse of a right-angle triangle be ~ 


determined if only the vertical side and the differ- 
ence between the base and the hypothenuse are 
known ? K. McL. 

Yes; 
the vertical by v, the base by b and the 
difference between base and hypothenuse by 
d, the following relations hold good: 

P H7 v— d 

—_———_. ——— = D. 
2d 2d 


Does an incandescent lamp take more current 
when old than when new? (2) Can a recording 
watt-hour meter of the type used on three-wire 
direct-current circuits be used to measure the total 
pewer in a three-wire three-phase circuit? E. L.F. 


representing the hypothenuse by h, 
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No; it takes more current per candle- 
power, but the candle-power is much lower 
than when new. The actual current is less 
than when new, because the filament wastes 
away in service and increases its resistance. 
(2) No. 

Will two brine pumps work satisfactorily dis- 
charging into a common manifold? (2) What is 
the relation between current and electrical horse- 
power in a 2500-volt circuit; what is it in a 125- 
volt circuit? W. D. W. 

Yes; provided the pumps are adjusted to 
develop substantially equal pressures at 
their discharge outlets. (2) If the circuits 
are non-inductive, the electrical horse- 
power is equal to 3.35 times the current in 
the 2500-volt circuit and 0.1675 X the cur- 
rent in the other circuit. 

What quantity of resistance wire should be used 
in series with a theatrical arc lamp supplied from 
a 110-volt circuit? J. G. 

It depends on the current and voltage re- 
quired by the lamp. Subtract the lamp volt- 
age from the circuit voltage and divide the 
result by the current the lamp must pass; 
this gives the total resistance to be put in 
series. Divide the resistance by 0.005, and 
the result will be the number of feet of 
No. 10 galvanized steel wire required; or 
divide by 0.0074 to find the number of feet 
of No. 12 steel wire, or by 0.013 to find the 
number of feet of No. 14 wire. 

Why are steadying resistances necessary in se- 
ries arc lamps? (2) Are they required on series 


circuits as well as constant-potential circuits? 
H. J. Y. 


Because the resistance of carbon becomes 
lower when it is heated, and the hotter the 
are, the more current will flow at a given 
voltage, thus increasing the temperature of 
the arc, and further increasing the current, 
and so on. The resistance of the steady- 
ing coil increases with increased tempera- 
ture, and compensates the tendency of the 
carbon to draw increased current. (2) Yes; 
on account of the decrease in voltage at 


.s-each arc as the catbon becomes heated, the 
It might be, but if;the lead is thé ‘same. 
on both ends it is correct for that particular 
design of engine, and it is better not. to- 
If it is ‘widely’ different ' at , 


current being maintained constant. 


If injectors heat and deliver. water’ to boilers 
at higher efficiency than. pumps and feed-water 
heaters, why are they not used to the exclusion 
of the othet apparatus’. (2) Why are direct-acting 
steam pumps, taking roo to 150 lbs. of steam per 
_horse-power per hour, used instead of more effi- 
cient pumping engines? W. T. K. 

Other. ‘factors are involved in practical 
operation besides mere efficiency, and nearly 
all of the other factors are favorabde to the 
pump and heater. It is impracticable to 
‘discuss the subject adequately here. (2) 
Sometimes because the saving would not 
pay fixed charges on the extra cost of the 
, more efficient pumps; sonietimes because the 
purchaser of the pumps knows no better. 

Will ‘an alternator having one damaged field 
magnet coil cut out of circuit operate properly in 
parallel. with other similar. machines having no 
coils cut out? (2) If the bridged coil is in the 
armature, will parallel operation be feasible? (3) 
If one damaged field coil is cut out, should one 
of opposite polarity to it be cut out also to balance 
the field? B. H. E. 

Yes; but its field strength should be 
made a trifle greater. (2) Yes; the field 
should be somewhat stronger to compensate 
for the reduced armature e.m.f. per unit 
of field strength. (3) Not necessarily; it 
might be advisable to cut out the coil dia- 
metrically opposite to the damaged and 
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bridged one in order to equalize the radial 


-magnetjc pull on the armature core, but it 


would not probably be urgent to do so. 


If railway feeders be re-inforced so as to re- 
duce an excessive drop and thereby increase very 
greatly the potential at the cars, the bus-bar voltage 
being unchanged, will the power-house deliver 
more power to the lines than before on account 
of the increased speed of the cars? In other 
words, will the motors take more current at the 
higher speeds than at the lower, for a given con- 
troller position? C. J. S. 

There would be a slight increase in cur- 
rent per car at any given controller position, 
and, consequently, a slight increase in the 
power actually delivered from the bus-bars, 
but the increase would be far less, propor- 
tionately, than the increase in car speed. 
Most of the increase in the power taken 
by the cars would be met by the increase 
in available voltage due to the decrease in 
line losses. 

In some four-pole machines having two brush 
studs, the brushes rest on the commutator in direct 
line with the centers of the magnet poles; in 
others, the brush contacts are in line with the 
centers of the spaces between neighboring poles; 
which is correct? H. M. B. 

Either arrangement is correct; the ar- 
rangement used depends on the way in 
which the armature leads are carried to 
the commutator; if one lead of each coil 
is carried straight out from the slot to the 
commutator bar in line with that slot, the 
brushes will be opposite the spaces between 
poles, but if both coil leads are bent side- 
wise away from the slots from which they 
issue and are carried to commutator bars 
equal distances beyond the axis of the two 
slots, the brushes will be opposite the pole 
centers. 

What is the difference between long-shunt and 
short-shunt connections of compound-wound dyna- 
mos? (2) What is the difference between the re- 


sults obtained? (3) What are the relative advan- 
tages of waves and lap-wound armatures? 


C. P. 

The shunt-field circuit is connected to the 
extreme terminals of the machine for “long 
shunt” and to the brush terminals for 
“short shunt.” (2) There is no important 
difference practically; with the long-shunt 
connection the rise of voltage at the shunt- 
field terminals from no load to full load is 
a trifle less with the short-shunt connection, 
which would be advantageous if the differ- 
ence amounted to anything. Long-shunt 
connection is preferable to short-shunt, how- 
ever, where two or more machines are oper- 
ated at the same voltage because the field 
of any machine can be excited from the bus- 
bars when the machine is started up, and 
its polarity thereby made certain. (3) In 
a wave winding, each path through the 
winding passes under every magnet pole, 
so that the e.m.f. induced in each is the 
same as that in the others, no matter how 
irregular the field strengths may be; in a 
lap winding, each path passes under only 
two poles, and unequal field strengths in- 
duce different e.m.fs. in different paths, 
making equalizer connections necessary to 
prevent local currents from flowing in the 
weaker paths. On the other hand, commu- 
tation is more difficult in a wave winding 
because two or more coils in series are 
short-circuited at the brushes, and the in- 
ductive “kick” is multiplied two or more 
time-. 
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POWER-HOUSE COAL-HANDLING 
MACHINERY. : 


A very interesting and modern equip- 
ment of coal-handling machinery is that re- 
cently installed in the new power-house of 
the Philadelphia Electric Company, located 


FIG. I.—STEEL TOWER CONTAINING PATENTED 


GRAVITY DISCHARGE ELEVATOR AND 
CONVEYOR. 


at Christian Street Wharf, Schuylkill River, 
Philadelphia, by the Link-Belt Engineering 
Company, of Philadelphia. 

The boiler house, which is a double 
decked one, stands on low ground adjacent 
to the Pennsylvania Railroad tracks, and 
has sufficient floor space to accommodate 
16 650-h.p. boilers on each floor. At the 
present time twelve boilers have been in- 
stalled on the first floor, nine of which are 
in use and consume on an average 100 
tons of bituminous coal per day of 24 hours. 

Coal cars are shifted into the yard on a 
double track trestle, elevated 27 ft. above 
the basement of boiler house, at which 
point they drop their contents into a steel 
hopper spanning both tracks. This hopper 
is fitted with a reciprocating feeder, which, 
it is claimed, controls the delivery of lump 
anthracite or bituminous with masses 30 
ins. and larger in diameter, as readily as 
it does the delivery of buckwheat coal. This 
is rendered possible by the fact that the 
rate of delivery is entirely independent of 
the size of the discharge opening in the 
hopper, and that the opening can, therefore, 
be made large enough to suit the lumps to 
be handled. 

By means of the reciprocating feeder, coal 
is automatically transferred in uniform 
quantities and regularly, to an inserted 
steel tooth crusher, and besides dispensing 
with the labor of one man at the hopper, to 
assist and regulate the flow of coal, it pre- 
vents overloading the machine and conse- 
quent dangers. 

The crusher is mounted on a cast iron 
frame and enclosed by a steel housing. It 
is made with two charcoal iron, chilled rolls, 
one of which is mounted in spring bearings, 
to allow it to yield to a piece of iron or 
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other hard article that may enter the ma- 
chine. The crusher and feeder are driven 
by a 15-h.p. motor. : 

From the crusher coal is spouted to the 
lower horizontal run of a patent gravity 
discharge elevator and conveyor, consist- 
ing of two strands of forged chain with 
steel buckets attached at intervals. The 
vertical run of the machine is supported on 
foundations by a steel tower sheathed with 
corrugated iron. (Fig. 1.) 

After receiving coal from the crusher, the 
gravity discharge elevator and conveyor 
conveys it 30 feet horizontally, then 106 feet 
vertically, and then 60 feet horizontally di- 
rectly under the roof of boiler house. A 
30-h.p. motor is used for operating this ma- 
chine. 

On the upper horizontal run, coal is dis- 
charged into either one of two roller flight 
conveyors, designed to permit an increase 
in length when the boiler house is extended. 
Each of these machines is driven by a I5- 
h.p. motor, and consists of suspended roller 
flights attached at intervals to closed joint 
link-belting. (Fig. 2.) On the conveying 
run the rollers serve to suspend the flights, 
so that they will not come in contact with 
the trough, thus preventing noise and re- 
ducing wear to the minimum. The coal is 
distributed in the 2,000 ton pocket through 
rack and pinion discharge gates with which 
the conveyor troughs are fitted. 

The coal bunker is equipped with eight 
chutes, which are arranged to spout the coal 
in front of the boilers on first and second 
floors. While this machinery is guaran- 
teed to handle 100 tons per hour, the 
crusher, it is claimed, easily reduces run-of- 
mine bituminous coal to about 3 in. cubes, 
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house. This operation required the services 
of six men every day, whereas the present 
equipment is said to necessitate the employ- 
ment of but one man one hour each day to 
keep the bunker well supplied with coal, and 
has the further advantage of always having 
in reserve enough coal to meet all demands 
of the boilers for twenty days. 
pS O 


THE BOX ELECTRIC ROCK DRILL- 


Fig. 1 herewith shows a’ Box electric 
rock drill made by the Denver Engineering ` 
Works of Denver, Colo., in which many im- 


FIG. I.—BOX ELECTRIC ROCK DRILL. 


provenients are said to be embodied. Cross- 
sectional views are given in Fig. 2. The 
motor designated to be waterproof is shown 
to the left, mounted on the guides of the 


in 


FIG. 2.—DRIVING ENDS OF TWO ROLLER FLIGHT CONVEYORS. 


or smaller, at the rate of 130 tons per hour, 


the elevator and conveyor having capacity 
to handle the crushed coal at the same rate. 

Before the installation of the elevating 
and conveying machinery, coal was unloaded 
by a crane equipped with clam-shell bucket, 
in a pile about 200 yards from the boiler 
house, and then reloaded by the same crane 
into trolley cars and carried to the boiler 


shell and coupled to the drill proper by 
means of machine-cut forged-steel gears. A 
taper-pin with nut, fastens the motor to the 
drill and the removal of this pin permits the 
motor to be removed. It will be noted that 
the element corresponding to the cross- 
head of an engine becomes a cylinder in 
which is fitted the hammer of the drill. 
This cylinder of cast iron is machine fin- 
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ished inside and out, and the forged steel 
hammer is also machine finished all over 
and fitted to the bore of the cylinder. The 


form of hammer resembles the piston and 
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electric current is conducted from the main 
transmission wires to the controller through 
heavy rubber-covered mains. The control- 
ler 18 of special design, and includes the 
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FIG. 2.—SECTIONAL VIEWS OF BOX ROCK DRILL. 


rod of a steam engine, leaving an air space 
between the piston of the hammer and the 
heads of the cylindrical cross-head. When 
the drill is in motion the air on each side 
of the hammer-piston is alternately com- 
pressed and rarefied, giving exactly the ef- 
fect of a spring between the cross-head and 
hammer. To compensate for possible leak- 
age and to insure a full supply of air, two 
ports are cut in the side of the moving cyl- 
inder, which are so located that as soon 
as the piston moves from its central posi- 
tion one port is opened to the atmosphere 
and a supply of air rushes in; then the other 
port opens and furnishes an air supply to 
the other side of the piston. Thus, these 
two ports serve to equalize the air pres- 
sure on both sides of the piston as it passes 
its central position. Oil-grooves are turned 
in both piston and rod to furnish an oil- 


FIG. 


packing between the piston and the cylinder 
walls; also between the rod of the hammer 
and the cylinder head. Fig. 1 is of a drill 
with the cover removed in order to show 
the internal mechanical construction.. The 


necessary resistance for five speeds with 
proper fuse blocks, all contained in a com- 
pact aluminum waterproof case. Connec- 
tion is made with the drill motor by a short 
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provided for inspection and care of the car- 
bon brushes. The motors are wound for 
IIO or 220 volts, direct current. It would 
be useless to enumerate the advantages of 
the electric over other forms of drill. As 
compared to the air or steam drill the rela- 
tive advantage in the amount of power con- 
sumed is said to be in the ratio of 1.5 to 14. 
—_—_—_+--¢—___ T 


METHOD OF HEATING AND REGULATING 
BOILER FEED-WATER. 


Among the new problems and opportuni- 
ties presented by the recent commercial de- 
velopment of the steam turbine is the appli- 
cation of the auxjliary equipment in plants 
operated by turbines. The Harrison Safety 
Boiler Works, of Philadelphia, Pa., have 
paid special attention to the adaptation of 
their Cochrane heaters to such plants, and 
have developed some features in these in- 
stallations which should prove of interest to 
engineers. The accompanying illustration, 
Fig. 1, shows an approved method, covered 
by letters patent, for heating and regulating 
the boiler feed-water, and is particularly 
adapted to plants where the steam turbines 
are operated in connection with surface con- 
densers, although it is also applicable to 
plants where surface condensers are used in 
connection with reciprocating engines. 1 is 
the main steam turbine taking steam through 
the pipe, Ja, from the boiler. 2 is the ex- 


FIG. 4.—BOX DRILL WITH MOTOR REMOVED. 


heavy rubber-insulated cable. The motor 
was designed by the General Electric Com- 
pany expressly for drill work, and while 
every means are employed to reduce the size 
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and weight, all precautions are taken for 
careful insulation and substantial construc- 
tion. The motor has a waterproof case and 
aluminum caps are used on the pinion and 
commutator ends. Suitable hand-holes are 


haust pipe from the turbine tò condenser. 
3 is the surface condenser receiving the ex- 
haust from 2. 4 is a pump taking cold 
water through suction pipe, 4a, and forc- 
ing it through pipe, 4b, into the condenser. 
4c is the discharge for the circulating water. 
5 is an auxiliary engine driving a pump, 6, 
for drawing the condensation from the con- 
denser and delivering it to the open heater 
through the pipe, 6a. 5a is the exhaust pipe 
from this auxiliary engine joining the ex- 
haust, 5b from 4. 7 is a feed-water heater 
receiving the exhaust from the auxiliaries 
through the oil separator,-8. 9 is a pump 
taking the feed-water from the heater 
through the pipe, 10, and discharging it to 
the boilers through the pipe, 11. The ex- 
haust from this pump, joining the other 
auxiliary exhaust, enters the separator, 8. 
12 is the supplementary cold-water feed 
supply emptying into the condenser, 3, to 
make up any difference between the quantity 
of condensation and the amount of water re- 
quired by the boilers. The supplementar- 
water is controlled by the valve, 13, accord- 
ing to the level of the water in the heater, 7. 
This valve is automatically closed or opened 
by the float and connecting mechanism. 14 
is an air pump exhausting air from the con- 
denser, 3,. through the pipe, 15. In cases 
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where this pump is steam-driven, the ex- 
haust also enters the separator, 8. 16 is the 
exhaust from the heater to the atmosphere 
and is provided with a back pressure valve, 
17, 18 is an air pipe leading into the con- 
denser and provided with the air valve, 109, 
for passing to the condenser the air which 
is liberated from the water by heating it in 
the heater. By this means the air in the 
heater is disposed of without permitting the 
escape of steam. Should there be more ex- 


haust from the auxiliaries than can be con- 


densed in the heater, the pressure increases 


> 


FIG. I.—SYSTEM OF HEATING AND REGULATING BOILER FEED WATER. 
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required. The methods by which these de- 
sirable results are obtained are claimed to 
be simple, positive and entirely automatic. 
It will be seen that in a plant in which this 
method of heating and regulating the boiler- 
feed supply is used the auxiliaries are of 
the independent, steam-driven, non-condens- 
ing type. The manner in which the exhaust 
from these auxiliaries is utilized, however, 
makes them, it is said, far more economical 
than the turbine or main engine run con- 
densing, even though the latter may show 
an efficiency of I5 per cent. or better. If 


until it is high enough to open the backthe auxiliaries were run condensing, they 


pressure valve, 17, and allows the surplus to 
escape to the atmosphere. It often occurs, 
however, that the steam from the auxiliaries 
is insufficient to heat the feed-water to the 
desired temperature. In order to cover such 
cases the pipe, 20, is carried to the heater 
from such a point of expansion in the tur- 
bine as will insure the least loss of effect- 
iveness with the greatest potentially for 
the purpose of making up any possible de- 
ficiency in the auxiliary exhaust. In the 
pipe, 20, is placed an automatic throttling 
valve, 21, so adjusted that the pressure of 
the steam when it enters the heater shall 
be below the pressure at which the back 
pressure valve, 17, is set. Thus the supply 
of supplemental steam from the turbine de- 
pends upon the pressure in the heater, and is 
regulated by the needs of the heater itself. 
The operation of this novel arrangement has 
important advantages. In addition to all of 
the condensation of the main exhaust being 
utilized in the heater, the supplementary cold 
water is automatically regulated and sup- 
plied, and is partially heated in the con- 
denser by the utilization of the latent heat 
in the main exhaust. All of the exhaust 
from the auxiliaries is said to be utilized up 
to the point where they provide more ex- 
haust than is required in the heater, and 
should the supply fall below the maximum 
quantity required it is automatically sup- 
plemented by steam in the manner already 
described. The boilers are furnished with 
water at a uniformly high temperature, 
there being no sudden fall in the tempera- 
ture due to variations in the quantity of 
steam available for heating the water or in 
the quantity of the supplemental cold water 


could not exceed and probably would not 
equal this efficiency of 15 per cent., but 
when operated in the manner described 
above, their efficiency is very high, for all 
of the heat in the steam which is not con- 
verted into work or accounted for by losses 
from radiation, etc., is claimed to be utilized 
in heating the feed-water and turned back 
into the boilers. 
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NATIONAL ELECTRICAL CODE STANDARD 
FUSES. 


One of the most important and radical 
steps in the realm of electrical fittings will 
be completed April 1, 1905. A universal 
line of fuses and bases has been adopted by 
the National Board of Fire Underwriters, 
and will be the only one approved by that 
board and allied societies on new work after 
the above date. All fuses and bases of any 
given capacity sold by the manufacturers of 
approved fuses must be interchangeable. 
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voltages up to 600, and carrying capacities 
up to and including 600 amperes. This line 
was intended to fill all standard require- 
ments within the above limits. Between 
that time and the present, a great amount of 
time and money has been expended to de- 
termine the exact di- 

mensions and to test ` 
fuses made according 

to the proposed sizes. 

The first feature to be considered is the 
style of contacts adopted. They are as fol- 
lows: (1) Edison or screw plug; (a) 125 
volts, (b) 250 volts. (2) Ferrule contact. 
(3) Knife blade terminal. 

The first class includes, under “A,” the 
well-known form of porcelain shell with 
the brass cover containing a piece of fuse 
wire soldered to the two terminals. (Fig. 1.) 

This fuse is approved on circuits not ex- 
ceeding 125 volts, in capacities up to and 
including 30 amperes. For voltages above 


FIG. 3. 


FIG. 2.—NATIONAL STANDARD FUSE PLUG. 


125, and not exceeding 250, there is a screw 
plug type known familiarly to the trade as 
a “Re-fill.’ This comprises a porcelain 
shell containing an enclosed cartridge fuse 
which may be renewed by a fresh cartridge 
when the latter is blown. (Fig. 2.) 

Class two, or the ferrule contact cart- 
ridge, may be used either in the renewable 
plug or in spring clips, so formed as to 


si G > « --G- 


Am. Pelee, 


FIG. 5.—O TO 60-AMPERE CARTRIDGE FUSE. 


engage a considerable part of the external 
circumference of the ferrule, and is of the 
Same construction for either place. Fig. 3 
shows a standard slate base equipped with 
spring clips. 

For all the higher capacities a switch 


FIG. I. 


In September, 1903, a joint conference of 
the Underwriters’ Committee, and the lead- 
ing manufacturers of fuses took up the 
initial work of Securing a national standard 
fuse, and mapped out a complete line for 


FIG. 4.—400-AMPERE BASE AND FUSE. 


type of contact with a fuse as a knife in- 
serted in one or another form of switch 
contacts is required. Fig. 4 shows a 400- 
ampere base and fuse of this type. 

The following is a classification with re- 
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gard to voltage and carrying capacity of 
the complete line of fuses as described: 


o—125 VOLTS. 
o—30 amperes, Edison screw plug. 


125—250 VOLTS. 


3—30 ampere, (Edison screw casing) cartridge 

use, ferrule contact. l 

31—60 amperes, (spring clips) cartridge fuse, fer- 
rule contact. 


-61—600 amperes, cartridge fuse, knife blade con- 


tact. 
251—600 VOLTS. 
3—30 amperes, (cartridge fuse) ferrule contact. 
31—60 amperes, (spring clips) ferrule contact. 
61—400 amperes, cartridge fuse, knife blade con- 
tact. 


The object sought in a choice of con- 
tacts was to secure ease of manipulation in 
renewing fuses without the aid of tools, 
and at the same time have sufficient con- 
tact to prevent heating. Moreover, it is 


FIG. 6.—61 TO 600-AMPERE CARTRIDGE FUSE. 


desired, as far as possible, to prevent im- 
proper renewing with any object at hand 
other than the proper fuse. 

Next in impoPtance to the style of con- 
tacts used is that of detail of construc- 
tion. The following is a tabulation of the 
dimensions common to all National Elec- 
trical Code standard fuses, the two volt- 
age classifications being distinguished by 
colors of labels: 250 volts, green; 600 volts, 
red. The dimensions of the several classes 
of fuses in the two voltages are made such 
that no 250-volt fuse can be placed in a 600- 
base, or one of a given class placed in a 
base of lower capacity. 


250 VOLTS. 
Capacity j 
amperes. B. C. G. H. 
o— 2 
3—30 2 1/2 1/2 9/16 
31—60 3 3/4 3/4 13/16 
600 VOLTS. 
Capacity 
shaperes: B. C. G. H. 
ee /4 3/ 13/16 
+—30 5 3 
gre 5 1/2 I Ai: 1 1/16 
250 VOLTS. 
Capacity 
amperes. A. B. C. F. G. J. 
61—100 6 4 r 3/4 7/8 1/8 
101—200 7 1/4 4 1/2 1 1/2 1 1/8 1 1/4 3/16 
201—400 8 3/4 5 2 1 5/8 x 3/4 1/4 
401600 101/2 6 21/2 2 2 1/ 1/4 
600 VOLTS. 
Capacity 
amperes. A. B. C. F. G. J. 
61—100 8 6 1 1/4 3/4 7/8 1/8 
101—200 9 3/4 7 1 3/4 1 1/8 1 1/4 3/16 
201—400 11 3/4 8 2 1/2 1 5/8 1 3/4 1/4 


All of the knife blade contacts are de- 
signed for 70 amperes per square inch of 
surface contact, this having been found by 
numerous tests to give a rise of tempera- 
ture that will not affect, detrimentally, the 
action of the fuse. 

Specifications for enclosed fuses require 
that all fuses shall carry 10 per cent above 
their rating under room conditions of 70 
to 75° Fahrenheit indefinitely, and that 
when running normally, shall blow at a cur- 
rent not exceeding 25 per cent above their 
rating without heating sufficiently to dam- 
age the exterior of the fuse. With a cur- 
rent 50 per cent greater than the rating, 
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and at room temperature as before, fuses 
of the various classes, started cold, must 
blow within the following specified time: 


o— 30 amperes, 
31— 60 amperes, 
61—I100 amperes, 
101—200 amperes, 

201—400 amperes, 

401I—600 amperes, 


All enclosed fuses must be able to stand 
a short-circuit test, one at a time, when 
placed on a line having a capacity of at least 
300 kilowatts at the voltage for which the 
iuse is rated, and must not hold an arc, or 
throw out melted metal or flame to ignite 
easily inflammable material on or near the 
zuse. 

All the fuses are equipped with indi- 
cators which shows at a glance, when the 
fuse 1s blown. The ingenuity shown in 
these indicators is illustrated in the line 
of fuses manufactured by the Chase-Shaw- 
mut Co., of Newburyport, Mass., where a 
sudden rush of current through an auxiliary 
or shunt wire of German silver at the blow- 
ing of the fuse, heats the wire red hot and 
fires a powder cap placed adjacent to it, in 
a small pocket, and ejects a red disc placed 
in an opening of the tube. 

A thoughtful consideration of the re- 
quirements of this new line of fuses brings 
one to the conclusion that a long step ahead 
has been taken from the old link fuses. The 
rapid progress in all departments of electri- 
cal industry finds no exception in the 
branch of fuse manufacture, brought to the 
public notice at this time by the adoption 
of the National Electrical Code standard 
fuses and fittings. 


30 seconds 
I minute 
2° minutes 
4 minutes 
8 minutes 

10 minutes 
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TRANSFORMER OUTFITS FOR THAWING 
PIPES. 


The manifest superiority of electricity as 
a thermal agent in thawing frozen pipes, 
and the field for this service that awaits 
development has attracted a considerable 
amount of attention on the part of central 
station managers, many of whom have im- 


FIG. I.—TRANSFORMER FOR THAWING 
PURPOSES. 


provised outfits for this purpose. A very 
general demand for thawing outfits has 
arisen to meet which the Westinghouse 
Electric and Manufacturing Company has 
designed the transformer shown by Fig. 1. 
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The outfit weighs complete with trans- 
former, switchboard and base, 750 pounds. 
It occupies a floor space 2 ft. 4 ins. by I ft. 
10 ins., and is I ft. 7 ins. in height. A link 
in the top of the transformer case affords a 
means of lifting the outfit, and if desired 
truck wheels may be attached to the wooden 
base. The transformer may be operated 
satisfactorily on circuits varying from 1800 


. = 
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FIG. 2.—TRANSFORMER FOR THAWING 
PURPOSES. 


to 2500 volts. The low tension is arranged 
to deliver approximately 500 amperes for 
several hours at an em.f. from 15 to 50 
volts. By a simple change in connections, 
the windings may be arranged to deliver 
about 1000 amperes at voltages from 8 to 
16, for thawing large mains whose resistance 
is generally low. The outfit is suitable for 
thawing pipes from a 14 in. to a I ft. main. 
The transformer is generously designed, and 
will deliver large overloads for short peri- 
ods of time. The windings are air-cooled. 
The insulation is not injured by rain, snow 
or ordinary abrasion. There are no mov- 
ing parts to get out of order, and the entire 
outfit is contained in a single unit. A light 
but substantial switchboard is mounted upon 
the high tension end of the transformer. 
The switches are of the enclosed plug type, 
such as are used upon high tension arc light 
circuits, and permit a variation of the low 
tension voltage, and consequently the cur- 
rent supplied to the pipes. The company 
also makes a smaller outfit particularly 
adapted for thawing service piping about 
dwelling houses. It 1s light, of such propor- 
tions as to make it easy to handle, and is 
mounted in a wooden box provided with a 
handle and shoulder strap. It has a capacity 
of 200 amperes at potentials up to 25 volts 
for one hour. It is arranged for operation 
from a nominal 2000-volt circuit, but can 
be supplied for any other primary voltage 
even as low as 200 volts. The voltage regu- 
Jation and current controi are obtained 
through plug switches in the high-tension 
circuit. When desired, the outfits are fur- 
nished with a current-measuring device, so 
that the operator may know the amount of 
current that is being used. 
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| New Apparatus 
and Appliances 


GENERAL ELECTRIC CEILING SNAP SWITCH. 


Fig. 1 herewith shows a new single-pole 
ceiling snap switch brought out by the Gen- 
eral Electric Company. The mechanism of 
the switch, which is very simple, is oper- 
ated by pulling a chain attached to the 
switch, which causes a cam to engage a 
rachet which in turn operates the switch. 


FIG. I.—G. E. CEILING 3NAP SWITCH. 


The make and break are positive, the 
mechanism being similar to the General 
Electric Company’s standard snap switch. 
The current-carrying parts of the switch are 
thoroughly insulated from the operating 
mechanism, and are of sufficient cross-sec- 
tion to prevent excessive heating. The 
switch is mounted on a porcelain base, and 
nas a nickel-plated cover. It has a carry- 
ing capacity of 3 amperes at 220 volts, or 
© amperes at 110 volts. 


MERRILL’S TWIN STRAINER. 


, Fig. 2 herewith shows a twin strainer 
brought out by G. U. Merrill, of Paterson, 
N. J., for catching refuse that may be in 
the water flowing in any pipe, such as the 
suction to feed or bilge pump or injection 
pipe to condensers, and permitting the re- 


FIG. 2.—MERRILL’S TWIN STRAINER. 


moval of the refuse without interrupting 
the flow of water. The “Ideal” twin 
strainer, as it is called, has a cast-iron case, 
in which are two separate compartments, 
each containing a perforated sheet brass 
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strainer of ample area for the size of pipe. 
One of these strainers is always shut off 
by means of the slide valve shown in the 
illustration, while the other strainer is per- 
forming its work. The valves are fitted 
with renewable Jenkins’ discs. The con- 
struction is such that by a half turn of a 
set screw, the door can be taken off and 
the strainers removed for cleaning. In 
operation the device is connected in the 
suction line and the strainers placed in the 
case so that the refuse is caught inside the 
basket or strainer. When one becomes 
clogged, the valves are run to the other side 
by means of the hand-wheel, and this auto- 
matically closes the clogged strainer and 
opens the clean one. The cover can then 
be removed, and the strainer cleaned and 
replaced ready for use again. The flow of 
water is not interrupted during this opera- 
tion, so that the usefulness of the device is 
apparent. 


NEW EXPERIMENTAL DYNAMO. 


Parsell & Weed, New York, have added 
to their line of small machines for experi- 
mental work and amateur construction an 
interesting little dynamo or motor of the 
circular yoke type. Figs. 3 and § inclu- 
sive illustrate the machine and its compo- 
nent parts. The frame is of cast iron, with 
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putting a starting-box in the armature cir- 
cuit and taking out the rheostat in the field 
circuit. The builders sell the complete ma- 
chine, or the unfinished parts, or the parts 
finished but unwound, as the purchaser de- 
sires. Blueprints and instructions for 
winding accompany the parts. Other com- : 
binations with the same frame will be 
brought out immediately, such as motor- 
generators, rectifiers, rotary converters, etc. 


ELECTRIC TIME SWITCH. 

Fig. 6 shows a time switch marketed by 
the American Electric Sign Company, of 
Boston, Mass. The mechanism of this 
switch is entirely mechanical, the current 
traversing the switch only. In the upper 
left-hand corner is a clock movement hav- 
ing two dials, one above the other, the un- 
der one of which is calibrated so that every 
15 degs. represents an hour. A pin on the 
front dial engages the front lever which re- 
leases the clutch allowing the switch axle 
to turn through an angle of 90 degs. and 
close the circuit. A similar arrangement 
on the back dial engages the back lever 
which releases a second clutch allowing the 
switch blades to rotate 90 degs. more and 


FIG. 3.—NEW EXPERIMENTAL DYNAMO.—Fig. 4. 


the poles and yoke-ring cast in one piece; 
the armature is of the standard laminated 
and slotted-core type that is used in all com- 
mercial machines, drum-wound. The ma- 
chine is furnished with any of the following 
windings: 6-volt dynamo for plating, gas 
engine ignition, etc.; 110-volt dynamo of 
IIO watts capacity at 1200 r.p.m.; I10-volt 
dynamo of 220 watts output at 2400 r.p.m. ; 


EXPERIMENTAL DYNAMO. 


FIG. 5.—NEW 


110-volt dynamo of 330 watts output at 3600 
r.p.m.; dynamotor to reduce from I10 volts 
to any specified lower voltage, or vice versa. 
Of course, the machine can be used as a 
motor at any of the dynamo voltages by 


open the circuit. As both dials revolve 
at the same rate of time all that is neces- 
sary to set the switch is to place the pin on 
the front dial as many hours in advance 
of the pin on the back dial as one wishes 


FIG. 6.—ELECTRIC TIME SWITCH. . 


to keep the circuit closed. The cylinder 
to the left of the switch contains a strong 
spring, which is wound with a key and 
which furnishes the power to rotate the 
switch axle. 
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THE BOSWORTH COMMUTATOR FILING DEVICE. 

As a means for truing generator commu- 
tators which shall be less expensive than 
turning them down with lathe tools, the Ex- 
celsior Machine Works, Akron, Ohio, has 
placed on the market the device illustrated 
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FIG. 7.—COMMUTATOR FILING DEVICE. 


herewith. The simple construction and 
method of attaching it to a generator are 


shown in the illustration. One of the prin- 


cipal advantages is that no particular skill 
Or previous experience in truing commuta- 
tors is required to insure satisfactory re- 
sults. The supporting column for the de- 
vice is provided with a suitable foot for 
securely attaching it under one of the cap 
bolts on the generator bearing. This car- 
ries a horizontal bar, which may be 


FIG. 8.—COMMUTATOR FILING DEVICE. 


clamped at any desired height. The file- 
holder slides on the horizontal bar, so that 
the file may be passed across the surface of 
the commutator. An ordinary file is used, 
being held in proper position by pins or file 
rests in the file holder, one of which is 
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slotted and located so as to steady the file 
and prevent chattering. The file is moved 
backward and forward over the commuta- 
tor and, being rigidly secured, cuts to uni- 
form depth, thus not only leveling the sur- 
face lengthwise, but restoring the true cyl- 
indrical form. As the device is so readily 
applied, the commutator may be smoothed 
off as soon as the surface shows the first 
signs of roughness or unevenness and be- 
fore it has become sufficiently worn to 
warrant the removal of the armature or the 
turning of the commutator by means of a 
cutting tool. The perpendicular post can 
be left on the generator at all times if de- 
sired, and the horizontal bar can be taken 
off and put on in a few minutes. The de- 
vice is applicable to all sizes of generators. 


COMBINED BRACKET AND KNOB INSULATOR. 
Figs. 9 and 11 show a combination 
bracket and knob insulator brought out by 
the Snyder-Hunt Company, of Belle Plaine, 
Iowa. The fastening screw is passed 
obliquely. through the insulator, so that 
when once fastened the bracket is prevented 


FIG. 9.—SNYDER-HUNT INSULATOR. 


from turning. Shoulders on the inner face 
of the bracket are also provided to secure 
this result. The knob portion has a trans- 
verse bore through which the conductor 
wire is passed. Grooves are also provided 
on three sides for fastening wires. While 
it is intended that the conductor shall pass 


FIG. I0.—SNYDER-HUNT INSULATOR. 


through the hole and the fastening wires 
rest in the grooves, this order may be re- 
versed where it becomes necessary to con- 
nect a knob to a wire already in place. 
With the conductor passing through the in- 
sulator, tie wires are not absolutely essen- 
tial, so that speedy and efficient wiring is 
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FIG. II.—SNYDER-HUNT INSULATORS. 


possible by the use of the device. Fig. 9 
shows the conductor passing through the 
hole in the knob with the tie wire in the 
groove, while Fig. 10 shows the conductor 
in the groove with the tie wire passing 
through the hole. 
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TRUMBULL SERVICE BOX. 


The Trumbull Electric Manufacturing 
Company, of Plainville, Conn., has brought 
out an iron service box for use in cellars 
or damp places, or where inflammable ma- 
terial is used. The box can, of course, be 
placed anywhere to enclose a switch and 


FIG. I2.—TRUMBULL SERVICE BOX. 


cutout so that its applicability is not limited 
to any particular location. The manufac- 
turers claim that the box is both fire and 
moisture proof. It is provided with bush- 
ings for wire or drilled to take iron pipe 
conduit. When enclosed fused switches are 
used in these boxes, the switches are made 
special as shown. The sizes of boxes range 
from 8 ins. long and 3 ins. wide to 22 ins. 
long and 5 9/16 ins. wide. Five sizes of 
box are built; they are all finished in 
Venetian black. 


-TROY AMMETERS AND VOLTMETERS. 


The Troy Electrical Company, of Troy, 
N. Y., are placing on the market a line of 
switchboard ammeters and voltmeters, one 
of which is shown by Fig. 13. The work- 
ing elements consist of a permanent magnet 
and two stationary coils, together with a 
pointer and its pivot provided with a small 
steel vane. The vane is .or in. thick and 
34 in. in diameter. The instrument is said 
to be dead beat, a small aluminum damper 
being provided. The resistance, 3000 ohms 
for a 125-volt meter, is formed of an alloy 


FIG. I3.—TROY VOLTMETER. 


having a smail heat coefficient. The magnet 
is made of tungsten steel, the length of 
steel being over 14 ins. The air gap 
bridged by the steel vane of the moving ele- 
ment is said to be very short. The com- 
pany claims that the instrument is very sen- 
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sitive and has an open scale throughout its 
length. The scale is said to be more open 
in those portions most read. The iron base 
and cover form a magnetic shield so that 
the instruments are not easily thrown out 
_ by stray magnetism in the vicinity. 


NEW ELECTRICAL SPECIALTIES. 

The accompanying illustrations show 
several specialties which the Marshall Elec- 
tric Manufacturing Company, of Boston, 
Mass., has recently devised and placed on 
the market. Fig. 15 shows a special angle- 
wall socket for lighting show windows and 
other places where incandescent lamps are 
used with shade-holders. The base of this 
socket is on an angle, and the shade-holder 
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cap is screwed on firmly. The alcohol 
lamp which accompanies each. tool, is lighted 
and the iron is heated at B for at least 
three minutes in a slanting position with 
the head down, keeping the valve, C, closed 
to generate a hot gas pressure. After heat- 
ing B, the valve, C, is’ gently opened and 
lighted by passing the tool over the flame 
at F. The tool should continue to be heated 
at B for three minutes more. The opera- 
tor can regulate the blast to suit the work 
to be done by means of valve C. If the 
work is being done outside in a heavy wind, 
or the tool is used as a blow torch, the 
shutter at B should be closed. The sol- 
dering copper is universal. Any shape 


copper point can be used. By removing 
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OTIS FEED-WATER HEATER, OIL SEPARATOR AND 
FILTER COMBINED. 

The accompanying illustration shows the 
Otis feed-water heater, oil separator and 
filter combined built by the Stewart Heater 
Company, of Buffalo, N. Y. This heater 
consists of a steel shell with cast-iron 
heads, sustained by four cast-iron legs 
bolted to the conical bottom, thus making 
a substantial base for the heater. The ex- 
haust steam enters the heater at the side 
and passes directly into and through the 
oil separator, where the oil that is carried 
over with the exhaust steam from the 
engine cylinder is separated and passes 
out at the bottom of the oil separator 
through the oil discharge pipe. The ex- 


FIG. 14. 


and shell are made in one piece. They are 
made both with and without a key, and with 
a pull mechanism to turn the lamp on and 
off. Fig. 14 shows a new T. H. locking 
adapter which, when once screwed into the 
socket, cannot be readily removed. This is 
accomplished by a number of spring wings 
or stops, which bend downward when the 
adapter is screwed on or forward, but 
which catch on the porcelain of the socket 
when turned backward. Fig. 16 shows the 
new form of snap switch which this com- 
pany has recently designed. The working 
mechanism is made of hardened steel, and 
the mechanical features are decidedly sim- 
ple. The mechanism consists of a spindle 


FIG. I5. FIG. 16. 


with a projecting arm, which fits into a re- 


cess in the locking bolt, which, in turn, en-: 


gages a four-stop ratchet. The springs are 
of tungsten steel, with phosphor-bronze 
contacts. The cover—a unique feature of 
this switch—is lined by a cup of “Elastoid” 
fibre made in one piece, without wrinkles or 
seams. The handle is claimed by the maker 
to be unbreakable. The bases are made 
both for open and concealed work. 


SOLDERING IRON AND BLOW TORCH. 


Emmelmann Brothers Manufacturing 
Company, of Indianapolis, Ind., are .intro- 
ducing a patent combination automatic 
gasoline soldering iron and blow torch il- 
lustrated in Fig. 17, which is one-third the 
actual size of the tool. The method of op- 
eration is as follows: The cap, 4, is re- 
moved and the magazine filled with gaso- 
line within 14 inch of being full; then the 


FIG. 17.—GASOLINE SOLDERING IRON AND BLOW TORCH. 


the copper point shown at E, the tool can be 
used as a blow torch. The tool is furnished 
with two drop forge coppers; one for regu- 
lar work and one for heavy work. The 
head is a high-grade steel casting. The 
cylinder is made of 16-gauge drawn brass 
tubing, threaded at both ends. The joints 
are tinned and sweated, and blunt brass 
valve stem is used. 


GUTHRIE SIGN FLASHER. 


Fig. 18 shows the Guthrie sign flasher 
made by William A. Corrao & Company, of 
St. Louis, Mo. The flasher is enclosed in 
an iron box 8 x 5 x 5 ins. and arranged 
so that it can be readily attached to the 
wall. The box is lined with %-in. slate in 
rear and top. The binding posts are located 
on the top so that it is not necessary to 
open the flasher to install it. The flasher 
is operated by an extra heavy special spring 
motor, which runs from ten to twelve hours 
with one winding. All contacts are of plati- 
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FIG. 18.—SIGN FLASHER. . 


num and the switches are rated at 6 am- 
peres per switch. All working parts, bind- 
ing posts, etc., are of brass. A diagram of 
connections accompanies each flasher. 


haust steam then passes on into the ming- 
ling chamber, where it is brought into di- 
rect contact with the spray of cold water, 
and as the spray of cold water and exhaust 
steam cannot separate until they both pass 
out at the bottom of the mingling chamber 
together, the water is heated almost as hot 
as the exhaust steam. The exhaust steam 
then circulates freely through the steam 
space and passes out at the cpening on top. 
This steam can be used for other heating 
purposes, if required, as all the water of 
condensation is said to be deposited in the 
heater. The feed-water pipe enters the side 
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FIG, I9.—OTIS FEED-WATER HEATER AND FILTER. 


of shell, turns upward and projects into the 
mingling chamber, where it terminates in a 
conical spray nozzle. The spray of water 
is thus brought into direct contact with the 
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exhaust steam as it enters the heater, and 
becomes instantly heated; the heated water 
then falls upon the spreading cone, where it 
is again sprayed or spread into the heating 
pan and flows over its edges before it can 
mingle with the water in the heater. The 
heated water is then in the proper condi- 
tion to deposit the impurities, and as it 
passes down through the filter or filtering 
chamber, the clay, sand and other matter in 
suspension, the carbonate of lime and mag- 
nesia in solution, are separated, and the pure 
water enters the pure-water chamber, which 
is of large capacity, to allow any particles 
of sediment that may be in the water to 
settle in the bottom, where it can be blown 
out at any time by opening the blow-off 
valve. The supply of water to the heater is 
automatically controlled by the float and 
regulating valve, which keep the water at 
the proper level in the heater at all times. 
The float is self-draining or unsinkable, the 
stem being a brass tube, so should there be 
any leak, the water could pass off through 
the stem and the float retain its buoyancy. 
These floats are made of copper, and are 
tested to 200 pounds. The float is placed in 
a separate chamber, attached to the heater 
shell at the top and bottom, so that any va- 
riation in the water level in the heater will 
cause the float to rise or fall, thus opening 
or closing the regulating valve, and keeping 
just the proper amount of water in the 
heater. The automatic regulating valve is 
balanced, and is operated with a very slight 
movement of the float. The filtering cham- 
ber is easy of access, and the filtering ma- 
terial can be removed when necessary, and 
the chamber refilled in a few minutes. None 
of the scum or oil can get into the boilers, 
as the pure water is taken from the center 
of the water chamber, and the hot water or 
suction pipe to the pump is furnished with 
a vent pipe, so that should the supply of 
water be shut off and lower the water in 
the heater, the pump would stop pumping. 


ANDERS PUSH-BUTTON TELEPHONE. 

The accompanying illustration shows the 
various parts of the Anders push-button 
telephone made by the Edmonstone Com- 
pany, of New York City. From left to 
right the parts are as follows: (1) fiber 


FIG. 20.—TRANSMITTER AND RECEIVER 


plate for wires to pass through before con- 
necting to metal lugs on telephone; (2) 
transmitter-base switch, etc.; (3) receiver 
cap; (4) receiver diaphragm; (5) receiver 
base, etc.; (6) button cap; (7) button. The 
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receiver is of the watch-case type and is 
fitted with a bipolar compound magnet. 
The magnet, pole-pieces, binding posts, etc., 
are cast solid in hard rubber composition 
shells so that the adjustment of the pole 
pieces to the diaphragm is assured. The 
coils are wound with silk-covered magnet 
wire over split bobbins, then placed over the 
pole pieces and held in place by a small 
nickel cap. This arrangement allows the 
coils to be changed in case of accident. 
The back of the receiver shell is fitted with 
a receptacle for the calling springs and 
button. A cap is screwed over the recep- 
tacle which holds the button in proper re- 
lation to the springs whick are made of 
German silver and secured to metal lugs 
cast in the back of the receiver shell. The 
transmitter movement is of the solid back 
type, with self-contained granular carbon 
and electrode holder of the button type, 
having a metal diaphragm secured to the 
front electrode of the button. The base of 
the transmitter is fitted with an automatic 
switch, provided with pin-point springs. In 
the hard rubber composition base are cast 
metal lugs fitted with machine screws and 
washers threaded into the lugs for the trans- 
mitter and receiver cord, switch and spring 
connections, also for the bell, line and bat- 
tery connections, the base being formed and 
cast as in the case of the receiver. On the 
face of the transmitter base is a nickel fin- 
ished metal plate with two ear lugs, to en- 
gage the grooved metal ring, which is cast 
over the receiver cap, holding the receiver 
in place when same is not in use. The 
placing of the receiver in the ear lugs en- 
gages the lever of the automatic switch, 
which in turn changes the circuit springs 
on the back of transmitter base, cutting out 
the transmitting and receiving circuits, 
and cutting in the signal bell circuit. There 
is a small fibre disk fitted in the back of 
each transmitter base, which disk has a 
number of holes that correspond to the lugs 
in the base to which the various wires are 
to be connected. The disk is also for pro- 
tection of the transmitter button, switch, 
spring connections, etc., and when in place 
(after the wires are connected) rests on a 
small inverted rim. The disk is further 
supported by four small posts, one on each 


OF ANDERS PUSH BUTTON TELEPHONE. 


side of transmitter button and one on each 
side of the switch springs, in back of the 
transmitter base. The following are the 
dimensions of complete telephone over all, 
consisting of transmitter, receiver and con- 
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necting lugs: diameter, 312”; depth, 214”; 
depth of telephone over all, mounted on in- 
tercommunicating switch block of the wall 
type is, 314”. The telephones for all sys- 
tems are identical as to outward appearance, 
construction and material used and are 
wired and fitted for the following systems: 
straight line, intercommunicating, switch- 
board or return call annunciator, central 
station and selective ringing common bat- 
tery systems. Complete wiring diagrams, 
showing connections of the systems, ac- 
companying each instrument. 


SANGAMO WATT-HOUR METERS FOR DIRECT 
CURRENT. 

Fig. 21 herewith illustrates the new San- 

gamo watt-hour meter made by the Sanga- 

mo Electric Company, of Springfield, Ill. 


FIG. 2I1.—SANGAMO WATT-HOUR METER. 


The rotating element of this meter, which 

is of the mercury contact type, is a heavy 

copper disc immersed in mercury and en- 

closed in a box of specially formed insulat- 

ing material which is said to be both hard 
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FIG. 22.—SANGAMO WATT-HOUR METER. 


and durable. In the walls of this chamber 
are embedded copper contact ears shown in 
Figs. 21 and 23 and connected outside by 
knurled adjusting nuts to flexible cables 
carrying the main current. Two powerful 
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magnetic fields cause rotation of the disc. 
The fields are due to two soft iron poles 
embedded in the lower half of the disc 
chamber wall, and energized by the series 
and shunt coils. These same fields are also 
used as damping magnets to govern the 
speed of the meter, so that no permanent 
magnets are used. To overcome in a meas- 
ure the buoyant effect of the mercury of the 
disc, a counterweight is attached to the disc 
shaft in an upper part of the insulating 
casing. This weight being a trifle less than 
the buoyant effect of the mercury permits 
of a slight thrust against the jewel in the 
upper bearing of the meter. This bearing 


FIG. 23.—SANGAMO WATT-HOUR METER. 


carries a flat jewel, and has a fine screw 
adjustment to give the disc just the con- 
tact pressure desired. When the adjust- 
ment is complete, the bearing is held in posi- 
tion by a small screw. Owing to the strong 
field and small air gaps, external magnet- 
ism is said to have no effect on the meter. 
An iron return plate above the disc and 
the iron back of the meter also act as an 
effective shield. The meter is sealed in the 
case after being tested, and need not be re- 
moved, as the mercury is shipped in the 
disc box and the spilling of it is prevented 
by the design of the opening through 
which the disc shaft passes to the outer 
upper bearing. A pocket is provided, into 
which the mercury flows when the meter is 
turned over, and when the meter is placed 
upright and in position, the mercury re- 
turns to its proper place. The meter is ad- 
justed by sliding the connecting nuts back 
and forth on the copper disc box ears, thus 
altering the distribution of current through 
two paths in the disc having different torque 
effects. The light load adjustment is very 
simple and may be easily made. A high 
resistance rod, shown below the shunt mag- 
net in Fig. 22, has a sliding connector on it 
which is in contact with the ingoing shunt 
wire. By altering the position of this wire 
along the rod, the small current passing to 
the shunt coils is divided between two 
paths, one through the disc and back to the 
connector through the right end of the rod, 
and the other directly from the in post 
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through the left end of the rod. That por- 
tion of the current passing through the disc 
tends to produce some rotative effect, and 
this effect is varied by moving the sliding 
connector from the left to right of the re- 
sistance rod. The meter is 9 ins. high, 5%4 
ins. wide, and projects 434 ins. when in- 
stalled. The case may be of aluminum or 
glass, the meter with the former covering 
weighing 10 lbs. For 110 and 220-volt ma- 
ters, all resistances are placed in the case; 
for 500-volt meters the resistance tubes are 
placed in a small perforated cast-iron box, 
which may be placed near the meter. All 


meters up to 40 kilowatts capacity read di- 


rectly in watt-hours; larger sizes require a 
multiplier. 


NEW VARIABLE SPEED MOTOR. 

The Crocker-Wheeler Company, of Am- 
pere, N. J., has brought out a new line of 
variable speed motors, one of which, with 
its controller and resistance, is shown by 
Fig. 24 herewith. The line is complete for 
single voltage circuits of 115 and 230 volts, 
and the speed variation is obtained by field 
regulation alone. The general design of 
these motors is such as to adapt them 
readily to machine tool application. The 
bearings are of the ring oiling type, thor- 
oughly protected from the intrusion of dust 
and dirt. The pole pieces are of cast steel 
to which are fastened pole shoes holding the 
field coils in place. The coils are carefully 
wound and insulated, the outer surface be- 
ing covered with stout insulation coated 
with varnish as a protection against dirt 
and dampness. These motors are arranged 
in two classes, the first being adapted to 
give constant horse-power throughout a 
speed range of 2:1, and the second being 
arranged to give a constant horse-power 
throughout a speed range of 3:1. Both of 
these classes are designed for operation on 
a single voltage of either 115 or 230 volts. 
In order to adapt these motors more thor- 
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est at which it is considered good practice 
for the motors to operate. The advantage 
of having the motors thus grouped as re- 
gards speed ranges will readily be appre- 
ciated by the tool builders, as they are thus 
afforded a choice in the power of the motor 
which may be applied to a given tool with- 
out the necessity of altering their speed 
mechanisms to suit the varying speeds 
which are usually involved in a change of 
motors. For use with these motors full 
reverse controllers of the drum type are 
usually supplied, which are used for start- 
ing the motors and for weakening the fields 
up to maximum speed. The company states 
that in putting this variable speed motor on 
the market it is in no way disloyal to its 
multiple-voltage system which has become 
thoroughly established; but in certain 
classes of equipment the installation of the 
multiple-voltage system is often not war- 
ranted. 


DOSSERT TERMINALS. 


The principle of the Dossert joint can be 
applied to any device for making electri- 
cal connections. In places where lugs for 
soldered joints are now used, the regular 


FIG. 25.—DOSSERT BENT LUG. 


Dossert nipple and nut are ready substitutes, 
these being used in place of the ordinary 
receptacle into which the cable is soldered. 
As is probably well known, no solder is used 
in the Dossert joint, so that a great reduc- 
tion in the time required to make the con- 
nection is possible with a corresponding re~ 


FIG. 24.—CROCKER-WHEELER VARIABLE-SPEED MOTOR. 


oughly to the requirements of the machine 
tool builders, the classes are divided into 
two groups, the group comprising the 
smaller sizes of motors being designed to 
operate at a maximum speed of 1600 r.p.m., 
and the group comprising the larger sizes at 
a maximum speed of 1400 r.p.m. These 
speeds have been selected as being the high- 


duction in cost. For example, the manu- 
facturers state that a Dossert joint connec- 
tion for a 1,000,000 cir. mil cable can be 
made by one man in seven minutes, which 
is evidently a much shorter time than would 
be required to make the soldered connection. 
The gain in this respect is, of course, great- 
est with the largest cables. Fig. 25 shows 
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a Dossert bent lug designed for special 
switchboard connection. The joint will ac- 
commodate a 1,000,000 cir. mil cable. Lugs 
of this type have been installed in one of 
the large public buildings of New York 
City. Figs. 26 and 27 show the assembly 
and one of the parts of a lug designed for 


FIG. 26.—DOSSERT TWIN LUG. 


one of the generators being installed in an- 
other large public building in this city. The 
lug is made in two parts to permit a swivel- 
ling motion about the centre bolt in order 
to line up the connections with the incom- 
ing cables. The combined carrying capacity 
of the cables is about 1200 amperes. It 
might be interesting to note that at the re- 
cent meeting of the National Board of Fire 


FIG. 27.—PART OF TWIN LUG. 


Underwriters, held in New York, the Dos- 
sert joint received favorable consideration. 
Its use was not approved unqualifiedly, 
since the opinion was expressed that the 
behavior of the joint in the field of every- 
day practice, where it would be subjected 
to all kinds of conditions and abuse, should 
first be ascertained. In order to obtain this 
information permission had, of course, to 
be given for its use. This permission is 
subject to the discretion of the local Boards 
of Fire Underwriters, who, before giving it, 
must be informed just where the joints are 
to be used. The devices are made by Dos- 
sert & Company, of New York City. 


ATLAS WATER-TUBE BOILER. 


The American water-tube boilers recently 
purchased by the Japanese Government for 
use in reconstructing the docks at Port 
Arthur, are of a new type, differing very 
radically in many particulars from the older 
types of water-tube boilers. The boiler is 
composed of a nest of tubes, set on the 
ordinary incline between water legs, and 
three drums running across the tubes in- 
stead of lengthwise at the top. The front 
and rear drums, together with their water 
legs, are each made of two plates, riveted at 
the top of the drum and at the bottom of 
the leg. This method of construction en- 
ables the builders to eliminate seams next 
to the fire or hot gases, since the only seam 
in each of these legs is at the bottom, where 
it is protected by the masonry, while the 
seams of the drums are located on the top, 
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away from the fire. This method also gives 
a full length opening at the throat, where 
the water passes between the leg and drum. 
The throat is braced with a patent twisted 


brace which leaves over 80 per cent of the’ 
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CARPENTERS NEW FULL MOUNTED DIE STOCKS. 

Fig. 28 herewith shows a new full mount- 
ed set of dies and taps made by the J. M. 
Carpenter Tap & Die Company, of Paw- - 
tucket, R. I. Each assortment has a stock 
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FIG. 28.—SET OF FULL MOUNTED DIES AND TAPS. 


area open. The rear drum contains a mud 
pan through which the feed-water flows and 
where practically all the impurities of the 
water are said to be precipitated. A con- 
nection from the bottom of the pan through 
the drum head permits the precipitation to 
be blown out. This mud pan or purifier is 
built in sections and can be removed 
through the manhole and renewed at small 
expense when it becomes pitted. The mud 
pan occupies small space and there is con- 
siderable generating surface in this rear 
drum. The fresh water from the purifier 
flows down through the rear leg and up 
through the tubes and front leg to the 
front drums, where there is a large releas- 
ing surface. The two drums are connected 
by straight equalizing tubes, arranged in 
three tiers along the ordinary water line. 
Each of these drums is connected with a 
middle drum by tubes and the steam as it is 
released, travels through these tubes to the 
middle drum, from which it is taken for use. 
The builder states that experience has 
shown that by thus carrying the steam to a 
third drum through tubes exposed to the 
furnace gases, not only is perfectly dry 
steam obtained, but this steam is given su- 
perheat, varying from 10 to 22 degrees, ac- 
cording to the state of the fire. Since all 
the tubes carrying water are straight and 


FIG. 20.—ATLAS WATER-TUBE BOILER. 


readily accessible, the boiler is easily cleaned. 
The boiler is built by the Atlas Engine 
Works, Indianapolis, Ind. 


for each die and Nichols’ adjustable tap 
wrenches for holding all sizes of taps con- 
tained in assortment. The set is put up in 
a hardwood case as shown. The set shown 
is known as No. 80. It is made up in three 
styles; one set containing V thread stand- 
ard sizes; another, rough iron sizes, and 
the third, U. S. standard thread sizes. 
The company, of course, make any kind 
of combination desired. The contents of 
each No. 8o set is as follows: V Standard 
sizes.—Cutting, 14 x 20, 5/16 x 18, % x 16, 
7/16 X 14,% X 12, % X 1I, 34 x 10, witha 
No. 1 Nichols’ patent tap wrench and a stock 
for each die. Rough Iron Sizes.—Cutting, 
9/32 x 20, 11/32 x 18, 13/32 x 16, 15/32 
x 14, 17/32 X 12, 21/32 x II, 25/32 x 10, 
with a No. 1 Nichols’ patent tap wrench 
and a stock for each die. United States 
Standard.—Cutting, 14 x 20, 5/16 x 18, % 
x 16, 7/16 x 14, % x 13, 4% X II, 34 X IO, 
with a No. 1 Nichols’ patent tap wrench and 
a stock for each die. 


PORTABLE WATT-HOUR METER CALIBRATORS. 
The Ft. Wayne Electric Works, Ft. 


FIG. 30.—REGISTERING CALIBRATOR. 


Wayne, Ind., have brought out a ringing 
and a registering watt-hour meter calibra- 
tor for use in calibrating watt-hour meters 
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without removing them from service and 
without expending more than a few min- 
utes in their calibration. The ringing cali- 
,brator is shown by Fig. 31 herewith. A 
standard “Type K” watt-hour meter of 
proper capacity, voltage and frequency, but 
without the recording mechanism is 
mounted on the inside of a wooden carry- 
ing case. The case is provided with level- 
ing screws and a small spirit level set into 
the base. In the case is also a double-pole 
double-throw switch by means of which 
the series coils of the standard can be con- 
nected either in multiple or in series for 
double or normal rated current. This pre- 
pares the calibrator for use with 5 and 10 


FIG. 31.—RINGING CALIBRATOR. 


ampere meters by direct comparison with- 
out a speed constant, the change in connec- 
tions making no change in total ampere 
turns or speed. The scope of the calibra- 
tor is further magnified by using a speed 
constant of 2 for calibrating 15, 20 and 25- 
ampere “Type K” meters. For comparing 
the speeds of the two meters, a bell circuit 
is connected with the standard through a 
two-segment commutator on its armature 
shaft in place of the registering train. At 
every revolution of the standard armature 
the bell circuit is closed through a dry bat- 
tery mounted on the left side of the case. 
This bell circuit may be permanently opened 
when not in use by a two-point switch. 
The dimensions of the case are 15 by II 
by 8 ins. The registering calibrator shown 
in Fig. 30 consists of a “Type K” meter, 
having the regular registering train re- 
placed by a double reduction train and two 
dials instead of five. The dials register 
revolutions instead of kilowatt-hours. This 
is a much simpler device than the ringing 
calibrator, but is much more restricted in 
its adaptability. Two adjustng screws are 
provided on the bottom of the frame for 
leveling it for use, the third support being 
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on the bottom of the case. The jewel 
bearing screw is extra long, and projects 
through the case at the bottom so that the 
shaft can be raised or lowered without re- 
moving the case which can be sealed and 
the adjustment of the standard protected 
from outside disturbances. The calibrator 
terminals can be reached by removing the 
terminal cap. The dials of the calibrator 
will register 110 revolutions, which is equiv- 
alent to nearly three minutes’ running at 
full load. If the revolutions of the meter 
to be tested be counted and compared with 
the difference in calibrator readings before 
and after counting an exact oomparison of 
speeds -is obtained. 


—— 9-0-9 
SUCCESSFUL DEVELOPMENT FROM AN UN- 
PRETENTIOUS START. 


In the year 1874, Mr. J. D. Cox, in a very 
modest way, established himself in Cleve- 
land, for the manufacturing of tools. Five 
years later, Mr. F. F. Prentiss joined him 
as partner. For twenty-five years this part- 
nership went on uninterrupted and was 
known to the business world as “Cleveland 
Twist Drill Company.” During this period, 
by careful management and under the con- 
stant ambition to produce tools of the high- 
est quality, the business prospered, until 
to-day its product is found wherever ma- 
chinery is built. The immense factory, built 
up as increased business demanded, and 
equipped with special and modern machin- 
ery and appliances, further attests the re- 
sult of successful business methods. 

After thirty years of constant activity, 
Mr. Cox has decided that he has earned a 
little rest and relief from responsibility, 
which decision was strengthened by health 
considerations, and with this in view, the 
parnership was merged into a stock com- 
pany on December 31, 1904, under the name 
of the Cleveland Twist Drill Company. Be- 
fore transferring the partnership affairs to 
the stock company, several of the old em- 
ployees were invited to take stock, and this 
opportunity was readily accepted by all to 
whom the privilege was accorded. 

While Mr. Cox will be relieved of active 
duties, he will retain his large holdings in 
the business, and also serve in the capacity 
of vice-president and director. The other 
officers of the company are: F. F. Prentiss, 
president and general manager; E. G. Buck- 
well, secretary, and George F. Kast, treas- 
urer. Notwithstanding that this change has 
taken place, the personnel of the company 
remains intact, and the business and manu- 
facturing policies of the past will be main- 
tained in the future. 


———— M 
FORT WAYNE ELECTRIC WORKS CONVEN- 
TION. 


The Fort Wayne Electric Works is one of 
the oldest concerns in this country now 
engaged in the manufacture of electric 
lighting and power apparatus. It is prob- 
ably best known as the manufacturer of the 
“Wood” systems of electric lighting and 
power which may be found in use in many 
plants in this country. 
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The extent of territory covered by the 
sales organization reaches from Boston to 
San Francisco, and from St. Paul to At- 
lanta. The modern methods of the com- 
pany are well illustrated by the periodical 
conventions of the district managers of the 
various sales territories and the home office 
organization. The last convention was held 
from January Io to 13, of this year; the 
daily business sessions of the convention 
were relieved by evening social functions 
of a very enjoyable nature. Representa- 
tives from Boston, New York, Philadelphia, 
Syracuse, Pittsburg, Atlanta, Cincinnati, 
Grand Rapids, Chicago, St. Paul and St. 
Louis were present. 

The closing feature of the convention was 
a banquet at the Anthony Wayne Club, at 
which over fifty of the sales force were 
present. The banquet was presided over by 
Judge R. S. Taylor, who has been counsel 
for the company since its infancy. Guests 
from the city included the local directors 
and others interested in local electrical or- 
ganizations. 

During the evening the district managers, 
as an expression of their appreciation and 
esteem for the one who is responsible for 
the products they handle, presented Mr. J. J. 
Wood with a handsome loving cup through 
their spokesman, Mr. W. S. Goll, manager 
of the Chicago office. Mr. Wood has been 
with the Fort Wayne Company since 1890, 
when he went to Fort Wayne from Brook- 
lyn, when the Fort Wayne Company pur- 
chased the Brooklyn plant, then manufac- 
turing Mr. Wood’s arc lighting apparatus. 
He immediately assumed charge of design- 
ing new electrical apparatus and redesign- 
ing the old apparatus and electrical devices 
already in production by the company. 
That Fort Wayne apparatus is now in such 
extensive use is due primarily to the high 
degree of Mr. Wood’s ability as a designer. 
It was in recognition of this that the dis- 
trict managers of the company presented 
him with the loving cup. 
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THE AUTOMOBILE SHOW. 


The fifth annual automobile show, held Jan- 
uary 14-21 last, at Madison Square Garden, 
was by far the most successful one that has 
thus far been held. Every available square 
foot of the enormous space was occupied, 
and the indications were that a. much larger 
exhibition hall could have been filled. The 
exhibition was noteworthy for solid im- 
provement in construction and a far smaller 
proportion of freaks than has been the case 
in previous years. The French type of 
vehicle predominated largely, and a very 
great improvement in the touring car style 
is noticeable in the use of side-opening 
doors to the rear compartment instead of 
the dangerous and inconvenient door at the 
extreme rear of the car, which has been 
heretofore universally employed. The use 
of a side door, of course, involves the use 
of a longer wheel-base, and in most cases 
the means of entrance to both the front and 
rear seats consists of a broad running board 
or platform instead of the usual restricted 
individual steps. 


FEBRUARY, 1905. | 


Among the gasoline cars, the four-cylin- 
der type was by far the favorite; in this ex- 
hibition there were about 130 cars of this 
type and less than one-tenth this number of 
the two-cylinder type, and there were still 
fewer of the other types. It is also note- 
worthy that the two-passenger runabout 
form of vehicle, which was so popular last 
year and previously, appears to be losing 
ground. The large majority of vehicles in 
the present exhibition were for four or more 
passengers. The number of electric vehi- 
cles was relatively small in comparison with 
the gasoline type, which is, of course, nat- 
ural, in view of the limited radius of action 
of the electrical type. Only six companies 
exhibited electrical vehicles, namely: The 
Vehicle Equipment Company, the Stude- 
baker Automobile Company, the Electric 
Vehicle Company, the Baker Motor Vehicle 
Company, the Pope Motor Car Company, 
and the National Motor Vehicle Company. 

There were, of course, a number of ex- 
hibits of electrical auxiliaries, such as in- 
duction coils, batteries, ignition dynamos, 
spark plugs, etc. Among the exhibitors of 
these specialties were: the American Coil 
Company, Somerville, Mass.; American 
Electrical Novelty & Manufacturing Com- 
pany, New York; Atwater Kent Manufac- 
turing Company, Philadelphia; Auto-Coil 
Company, Jersey City; Constant-Spark Plug 
Company, Boston; Crest Manufacturing 
Company, Dorchester, Mass.; Dayton Elec- 
trical Manufacturing Company, Dayton, 
Ohio; Dow Portable Electric Company, 
Braintree, Mass.; Eastern Carbon Works, 
Jersey City; Electric Contract Company, 
New York; Motsinger Device Manufactur- 
ing Company, Pendleton, Ind.; National 
Carbon Company, Cleveland, Ohio; New 
York Coil Company, -New York; William 
Roche, Standard dry batteries, New York; 
Pittsfield Spark Coil Company, Pittsfield, 
Mass.; Polyphase Ignition System Com- 
pany, New York; Remy Electric Company, 
Anderson, Ind.; Rushmore Dynamo Works, 
Plainfield, N. J.; C. F. Splitdorf, New 
York; Standard Welding Company, Cleve- 
land, Ohio; United Electrical Manufactur- 
ing Company, New York, and Warner In- 
strument Company, Beloit, Wis. 


NEW BOOKS. 


ALTERNATING CuRRENTS. By George T. 
Hanchett. New York: John Wiley & 
Sons. Cloth; 180 pages, 5 inches x 714 
inches; numerous illustrations. Price, 
$1.00. 

This is a highly meritorious effort to pre- 
sent an exposition of alternating-current 
principles which will be intelligible to stu- 
dents and others who either have not had 
sufficient mathematical training or have not 
the time and inclination to master heavier 
text books, such as those of Dr. Steinmetz. 
The author is a thoroughly trained prac- 
tising engineer and knows his subject; his 
treatment of it is practical and full of com- 
mon sense, and the book should be of much 
value to those for whom it was written. 
There are some little obscurities of diction, 
but in the main the work is clean-cut and 
easily followed. 
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ELECTRICAL ENGINEERING. By E. Rosen- 
berg. Translated from the German by 
W. W. H. Gee and Carl Kinsbrunner. 
New York: John Wiley & Sons. Cloth: 
270 pages, 5% ins. x 9 ins.; 263 illustra- 
tions. Price, $1.50. 

Thus is a semi-popular elementary book, 
containing a good deal of general informa- 
tion concerning electrical apparatus and its 
uses, but very little educational materal. 
It should serve excellently the purpose of 
anyone who desires to acquire merely a cas- 
ual knowledge of the subject without de- 
siring to pursue the study seriously. 
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NORTHWESTERN CONVENTION NOTES. 


Quite a number of manufacturing and supply 
houses were represented at the annual convention 
of the Northwestern Electrical Association held 
in the Hotel Pfister, Milwaukee, on January 18 
and 19, and many of these made exhibits in par- 
lors. 


Porter & Berg, Chicago, had an interesting ex- 
hibit in the corridor of the hotel consisting of 
Locke high-tension insulators. 


Julius Andrae & Sons Company, Milwaukee, ex- 
hibited the various lines handled by it, including 
the G. I. and Westinghouse products. 


The Wagner Electric Manufacturing Company, 
St. Louis, received its visitors in one of the par- 
lors and distributed literature pertaining to its 
products. 


“The Fort Wayne Electric Works, Fort Wayne, 
Ind., took up headquarters in one of the parlors 
where an exhibit was made of the well-known arc 
lamps made by the company. 


The Federal Electric Company, Chicago, dis- 
played its enameled steel electric signs, some of 
which were flashed with Dull’s flashers which were 
exhibited in the same room. 


The Electric Storage Battery Company had its 
representatives stationed in the southwest parlor 
where they received the friends and patrons of the 
company and distributed advertising literature. 


The Western Display Company, St. Paul, had a 
large “‘Reflectric” sign displayed in a prominent 
position in the hall. This sign is of enameled steel 
with lights concealed in reflectors above the sign. 


The Allis-Chalmers-Bullock interests distributed 


a handsome souvenir badge and watch charm hav- 
ing the company’s “ours the four powers” design. 


Visitors were entertained in one of the parlors and 
printed matter was distributed. 


The Duncan Electric Manufacturing Company, 
Lafayette, Ind., exhibited a number of its meters 
and had placards posted throughout the hotel call- 
ing attention to the exposed jewel features of the 
meter. 


The Benjamin Electric Manufacturing Company, 
Chicago, had an exhibit in connection with the 
exhibit of the Holophane Glass Company. The 
company’s new wireless cluster “Arc Burst’? was 
shown with lamps equipped with Pagoda reflectors. 


The Nernst Lamp Company had a number of its 
lamps on exhibition which, however, were not 
lighted, owing to the fact that alternating current 
was not available at the hotel. The construction 
of the lamp was clearly shown in the disassembled 
parts. 


The General Electric Company made its head- 
quarters in the southeast parlor. A number of 
recent types of circuit-breakers made by the com- 
pany were on exhibition. Printed matter relating 
to the company’s many and varied products was 
distributed. 


The Crouse-Hinds Company, Syracuse, N. Y., 
exhibited its new receptacles for sign and decorat- 
ive work. The receptacles were made up to resem- 
ble a porcelain insulator and the board upon 
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which these were fastened also contained some of 
the company’s switches and outlet boxes. 


The Holophane Glass Company, New York, had 
one of its demonstrating outfits set up in one of 
the parlors. This was in charge of C. A. Howe, 
general sales manager, and H. E. Watson. The 
comparative amount of useful light obtained with 
and without the use of Holophane globes was for- 
cibly shown, as well as the superiority of the 
Holophane over other forms of globes. 


The National Electric Company, Milwaukee, 
made special arrangements for the reception and 
entertainment of its friends at the convention. A 
handsome exhibit was set up in one of the par- 
lors and some bromide enlargements hung on the 
walls gave an excellent idea of some of the larger 
electrical machinery made by the company. A 
publication entitled the “National Electrical Cate- 
chism” was presented to each visitor; this is the 
latest advertising literature of the company, and is 
extremely interesting. Of special interest to the 
visitors was the Lundell “Universal” motor, of 
which the special feature of construction is a field 
magnet composed entirely of laminations. Other 
features of novelty are comprised in this motor, 
which is unique in many particulars; among these 
may be mentioned an improved brush-holder and 
also the improved design by which commutation 
is obtained over an exceptionally wide range. In- 
vitations, which included a pass over the street 
railway system, were given to the members of the 
Association to visit the works of the National 
Electric Company, which are pleasantly situated 
at the northeastern part of the city. A souvenir 
watch charm was also distributed. 


OBITUARY. 


E. H. MULLIN.—As we go to press we learn 
with extreme regret of the sudden death on Jan- 
uary 25th of Edward H. Mullin, of the General 
Electric Company’s advertising department. Mr. 
Mullin had been in rather poor health for a few 
weeks prior to his death, but was not considered 
seriously ill. He had remained at home during his 


THE LATE EDWARD H. MULLIN. 


indisposition more as a precautionary measure 
than because of physical inability to get about, and 
expected, on the last day of his life, to get back to 
his office within a day or two. His death, which 
was apparently due to heart trouble, occurred with- 
out the slightest warning while he was reading 
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aloud to his wife. Mr. Mullin was born in Castle- 
derg, Ireland, October 22, 1859. His early edu- 
cation was received at Methodist College and 
Queen’s College, Belfast, and he took the degree 
of B. A. in an honor course in Physics and Chem- 
istry in Queen’s University in 1881. Shortly after 
this he came to this country and in 1887 joined 
the New York Sun’s staff; in 1895 he left the Sun 
and took charge of the technical reportorial work 
of the Times. From 1895 to 1898 he contributed 
to many literary and technical publications. Early 
in 1898 he joined the New York staff of the Gen- 
eral Electric Company, taking charge of the rela- 
tions between that company and the technical press, 
and he occupied this position up to the time of his 
death. He leaves a widow. 


PERSONAL. 


MR. A. L. ENGLISH has been appointed man- 
ager of the Citizens’ Gas & Electric Company, 
Council Bluffs, Ia. 


MR. ALEXANDER WEBB, of New York, has 
been elected treasurer of the Youngstown (O.) 
Consolidated Gas & Electric Company. 


MR. EDWARD MILLER has been appointed 
manager of the promotion department of the Cin- 


cinnati Gas & Electric Company, Cincinnati, to 
succeed Mr. H. C. Hutchinson, who resigned re- 
cently. 


MR. W. B. ELLIOTT, who for several years 
has been works manager of the C. & C. Electric 
Company, has been appointed general manager of 
the company to succeed Mr. Campbell Scott, whose 
resignation was noted in this column last month. 


MR. W. S. KEMP, for the past ten years treas- 
urer of the Brookline National Bank, has been 
elected secretary and treasurer of the Holtzer- 
Cabot Electric Company, Boston, Mass., succeed- 
ing Mr. Ira A. Foster who recently resigned the 
joint position. 


MR. HENRY C. MORTIMER, JR., formerly 
of the General Electric Inspection Company, re- 
cently severed his connection there to join the 
New York staff of the Crocker-Wheeler Company, 
as assistant to Mr. F. B. De Gress, manager of the 
New York office. 


MR. C. J. PURDY, for some time past New 
York sales agent of the Munder Electric Company, 
recently resigned that position to accept the general 
managership of the American Incandescent Lamp 
Company. Mr. Purdy’s headquarters are at 26 
Cortlandt Street, New York. 


MR. ALFRED J. THOMPSON, who was con- 
nected with the sales department of the Crocker- 
Wheeler Company for some time, has joined the 
forces of the Allis-Chalmers Company and will 
devote his time to the sales of the Bullock light- 
ing and power apparatus in New York and vicin- 
ity. i 


MR. EDWARD VAN WINKLE, formerly asso- 
ciated with Mr. Charles R. Pratt in consulting en- 
gineering, has established offices at 160 Fifth 
Avenue, New York, and will continue alone in 
the same line of work, Mr. Pratt having retired 
from consulting engineering to devote his entire 
time to his elevator safety devices. 


MR. GEORGE MAGALHAES, who has been 
for some time on the engineering staff of the 
Electric Controller & Supply Company, Cleveland, 
Ohio, has been appointed manager of that com- 
pany’s eastern office at 136 Liberty Street, New 
York. Mr. Magalhaes is a graduate of Columbia 
University and is thoroughly familiar with all 
of the company’s products. 


MR. FRANK FERGUSON, a well-known builder 
of boilers and engines, and Mr. Daniel Killion, 
well known in the electrical field, have organized 
a company under the style of Ferguson & Killion 
Company, Inc., for the purpose of building boilers, 
engines, electric machinery and complete power 
plants. The headquarters of the new company are 
in the Betz Building, Philadelphia. 


MR. ARCHIBALD B. BUSH, for many years 
connected with the sales department of Manning, 
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Maxwell and Moore has severed his connection 
with that house and has taken up the Eastern 
sales agency of The Hisey-Wolf Machine Company, 
of Cincinnati, Ohio, manufacturers of portable 
electric driven grinders and drills. Mr. Bush’s 
headquarters will be at 120 Liberty Street, New 
York City. 


MR. W. S. MONTGOMERY, who was for sev- 
eral years manager for the Conover Condenser 
Company, and during the past year manager of the 
Payne Engine Company’s New York Office, has 
resigned the latter position to form a partnership 
with Mr. G. M. Rogers, under the style of Rogers 
& Montgomery, for the purpose of handling small 
labor-saving tools and hardware specialties. The 
new firm’s offices are at 147 West 23rd Street, 
New York. 


MR. CHARLES R. UNDERHILL, formerly 
chief engineer of the Varley Duplex Magnet Com- 
pany, has engaged in consulting engineering on his 
own account, with headquarters at 55 Liberty 
Street, New York. Mr. Underhill will make a 
specialty of the design of electromagnets and 
solenoids in general, but particularly for heavy- 
duty work. He will also take contracts for the 
complete construction of magnets and solenoids 
to perform a given duty. 


MAJ. GEORGE O. SQUIER, of the United 
States Signal Corps, recently made an exhaustive 
report to the Chief Signal Officer of the California 
Department on the absorption of magnetic waves 
by living vegetable organisms, the report being 
based on an incident which occurred at a joint 
encampment of regular troops and organized 
militia at American Lake, Wash. The report has 
been published in pamphlet form and makes ex- 
tremely interesting reading. 


MR. JAMES G. ROBERTSON, who has repre- 
sented A. L. Ide & Sons at St. Paul, Minn., for 
the past 15 years, has been appointed manager of 
the New York office of that firm and will push the 
sale of Ideal engines in the East. Mr. Robertson 
has established headquarters in the Bowling Green 
Building, New York, and his staff thus far in- 
cludes Mr. G. B. Ferrier, Jr., and Mr. Stewart 
G. Fuller. The western Ide office has been put in 
charge of Mr. Robertson’s brother, Mr. A. R. 
Robertson. 


MR. E. S. LEA, who made many friends in his 
position as sales manager for the De Laval Steam 
Turbine Company, has resigned that position and 
established headquarters at 42 Broadway, New 
York, as a consulting engineer. Mr. Lea has 
had wide experience in the design and construc- 
tion of power plants and water works plants, as 
well as in the manufacture of machinery. He is 
a member of several technical bodies, including the 
American Institute of Electrical Engineers and the 
American Society of Mechanical Engineers. 


—_—_———>o-e———— 


TRADE PUBLICATIONS. 


MULTIPLE-DUCT CONDUIT. Standard Vit- 
ried Conduit Company, New York.—A handsome- 
ly executed folder containing illustrations of mul- 
tiple-educt conduit and third-rail insulators. 


OIL SWITCHES AND CIRCUIT-BREAKERS. 
Westinghouse Electric & Manufacturing Company. 
—Circular No. 1096, containing illustrated descrip- 
tions of oil circuit-breakers and oil switches, both 
manually and electrically operated. 


RESISTANCE MEASURING INSTRUMENTS. 
Queen & Co., Inc., Philadelphia—A bulletin of 
standard resistance boxes, resistance coils, slide 
wire bridges, cylindrical bridges, Thomson portable 
bridges, portable testing sets and rheostats. 


ELECTRICAL SPECIALTIES. Trumbull Elec- 
tric Manufacturing Company, Plainville, Conn.— 
Catalogue No. 5, of standard size, devoted to Trum- 
bull switches, fuse blocks, connectors, receptacles, 
rheostats, cut-outs, panelboards and cabinets. 


CALENDAR. The Triumph Electric Company, 
Cincinnati, Ohio.—A hanging calendar, compris- 
ing an extremely attractive picture executed in 
colors on a heavy cardboard mount and a pad cal- 
endar attached to the mount beneath the picture. 


[VoL. XVII. No. 2. 


HOISTING AND CONVEYING MACHIN- 
ERY. McMyler Manufacturing Company, Cleve- 
land, Ohio.—A well-executed catalogue of standard 
size, containing illustrations of cranes, derricks, 
conveyors, and other hoisting and conveying ap- 
paratus built by this company. 


DENTAL LATHE MOTORS. The Holtzer- 
Cabot Electric Company, Boston, Mass.—A pocket- 
size pamphlet containing a very full illustrated 
description of the line of small machines indicated 
by the title. These are built in both alternating- 
current and direct-current types. 


STEAM SPECIALTIES. Penberthy Injector 
Company, Detroit, Mich.—Catalogue No. 21, of 
standard size, containing very full illustrated de- 
scriptions of Penberthy injectors, foot valves, 
ejectors, steam rams, mufflers, low and high-water 
alarms, water gauges, force-feed oil pumps, oil 
cups, etc. 


CALENDAR. National Carbon Company, Cleve- 
land, Ohio.—A hanging calendar, carrying on the 
cardboard backing a well executed half-tone pic- 
ture of a handsome woman, beneath which is 
attached a pad calendar differing from the usual 
form in that each monthly leaf contains a moon- 
light lighting schedule for that month. 


FEMCO INCANDESCENT LAMPS. The 
Franklin Electric Manufacturing Company, Hart- 
ford, Conn.—A well-executed pamphlet of pocket 
size, containing illustrations and specifications of 
all of the standard incandescent lamps manufac- 
tured by this company. The company has recently 
added to its line some reflector lamps, the re- 
flector in which is removable. 


SWITCHBOARDS FOR SMALL EX. 
CHANGES.—The North Electric Company, Cleve- 
land, Ohio.—Bulletin No. 26, containing an il- 
lustrated and full detailed description of switch- 
ing stations for small or isolated telephone ex- 
changes. The information contained in the bulle- 
tin is unusually complete and includes a full dia- 
gram of circuit connections. 


THE INSULATOR BOOK. The Locke Insu- 
lator Manufacturing Company, Victor, N. Y.— 
Catalogue No. 8, of standard size, containing illus- 
tratiobns and data relating to the complete line of 
Locke porcelain and glass insulators for electric 
light and power service. The catalogue also 
contains some interesting notes on the testing 
and manufacture of insulators. 


WHAT THE HINDOOS DO. The Buckeye 
Electric Company, Cleveland, Ohio.—An illustrated 
folder, pointing out the Hindoo custom of follow- 
ing up a messenger to make sure that he discharges 
the duty with which he is entrusted, the appli- 
cation being that the Buckeye Company syste- 
matically follows up its customers and keeps 
them posted as to the merits of Buckeye lamps. 


BALL BEARINGS. The Hess-Bright Manu- 
facturing Company, Philadelphia.—Catalogue No. 
68, of standard size, containing illustrated descrip- 
tions and tabulated data relating to a special form 
of ball bearing manufactured for heavy-duty work. 
This form of bearing is used on dynamos and 
motors of a good many European manufacturers 
and is coming more and more into use in this 
country. 


CALENDAR. The Holtzer-Cabot Electric Com- 
pany, Boston.—An attractive and most sensible 
form of calendar, consisting of three sheets of 
heavy cardboard linked together by cords; the 
upper sheet bearing pictures of Holtzer-Cabot 
motors, the middle sheet carrying a pad calendar, 
which is also illustrated by pictures of various 
Holtzer-Cabot apparatus, and the lower sheet con- 
taining pictures of the factory and some of the 
company’s telephone apparatus. 


VARIABLE SPEED MOTORS. Electro Dy- 
namic Company, Bayonne, N. J.—Circular No. 
1-B, containing an illustrated description of the 
company’s inter-pole direct-current motor for vari- 
able speed service. This machine is provided with 
small intermediate magnet poles which supply a 
commutating field and permit the weakening of 
the main field without sparking. The description 
is exceptionally well written and technically ac- 
curate. 
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BUSINESS NEWS. 


THE WIRT ELECTRIC COMPANY, INC., of 
Philadelphia, has removed its New York office to 
15 Cortlandt Street. 


THE SHEPHERD ENGINEERING COM- 
PANY, Franklin, Pa., has been awarded a gold 
medal for its engines by the Louisiana Purchase 
Exposition. 


HOLOPHANE GLASS COMPANY has con- 
solidated its Chicago and New York officcs in 
the Glackner Building, 227 Fulton Street, New 
York. 


THE BRISTOL COMPANY, Waterbury, Conn., 
has been notified by the St. Louis Exposition off- 
cials of the award of a gold medal for its exhibit 
of recording instruments. 


A. L. IDE & SONS, the well-known builders 
of the Ideal steam engines, have established eastern 
headquarters at 11 Broadway, New York, through 
which all export, New England and Middle States 
business will be transacted hereafter. 


THE WILLIAM TOD COMPANY, Youngs- 
town, Ohio, has received a contract for a new 
pumping engine for the Kansas City (Mo.) water 
works; the cost of the engine will be about 
$140,000. 


THE LAGONDA MANUFACTURING COM- 
PANY, Springfield, Ohio, makers of the well- 
known Weinland tube cleaners, reports a most 
encouraging business outlook for the present year. 
The company’s business during December was the 
largest of any single month since it was organ- 
ized. 


PITTSBURG GAGE & SUPPLY COMPANY, 
Pittsburg, Pa., has been compelled by the growth 
of its business to enlarge its quarters, and has ac- 
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cordingly leased another store and warehouse at 
32: Water Street, adjoining its present warehouse. 
The new building is four stories high and covers a 
plot 50x200 feet. 


THE WESCO SUPPLY COMPANY, St. Louis, 
Mo., has established a branch office and warehouse 
at Fort Worth, Tex., for the convenience of its 
southwestern trade. The new office is in charge 
of Mr. V. E. Raggio, previously sales manager of 
the company. A complete stock of apparatus and 
supplies will be carried at the Fort Worth branch. 


CENTURY ELECTRIC COMPANY, St. Louis, 
Mo., has just moved its main office and works from 
1007 Locust Street to 404 North Fourth Street, 
where much larger and more suitable quarters have 
been obtained. The move was rendered necessary 
by the rapid increase in the company’s ceiling 
fan and power motor business. 

THE ALLIS-CHALMERS COMPANY, Mil- 
waukee, Wis., has established a branch office in 
Philadelphia in the Land Title Building, in charge 
of Mr. W. A. Wood. The Philadelphia offices of 
the Bullock Company have, of course, been con- 
solidated with the new offices of the Allis-Chal- 
mers Company. 


THE BURT MANUFACTURING COM- 
PANY, Akron, Ohio, recently made a shipment of 
21 Cross oil filters to Havana, Cuba. The com- 
pany has worked up an extensive trade in foreign 
countries, recent shipments including nine filters 
and six exhaust heads to Sidney, Australia; eigh- 
teen oil filters to St. Petersburg, Russia; three to 
Calcutta, India, and four to Spain. 


STANLEY ELECTRIC MANUFACTURING 
COMPANY, Pittsfield, Mass., recently secured 
from the California Gas & Electric Corporation, of 
San Francisco, an order for two frequency chang- 
ers of sooo kilowatts capacity each, for use in 
connection with the railway work of the Corpo- 
ration. The contract includes also transformers 


aggregating 12,000 kilowatts capacity. 
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THE HOLTZER-CABOT ELECTRIC COM- 
PANY, Boston, Mass., is the subject of an inter- 
esting sketch in a recent number of The Chron- 
ticle, a Brookline, (Mass.) weekly publication. A 
brief history of the company is given, together 
with personal sketches of its officials and some in- 
teresting information as to the business policy 
and routine of the establishment. 


GARTON-DANIELS COMPANY, Keokuk, Ia., 

advises us that each year a demand for a higher 
class of materials is noted, this being particularly 
true in the lightning arrester field. During the 
present winter the company has made up the largest 
stock of lightning arresters that it has ever pre- 
pared before, feeling confident of a decided in- 
crease of business activity during the coming 
year. 
THE BRUCE-MERIAM-ABBOTT COMPANY 
is the style of a new organization composed of the 
Meriam-Abbott Company and The Bruce Com- 
pany, of Cleveland, Ohio, who recently joined 
forces. The new company will continue the man- 
ufacture of the vertical twin-cylinder gas engiens 
and electric lighting plants formerly built by the 
Meriam-Abbott Company and the Bruce-Collins au- 
tomatic engines formerly built by The Bruce 
Company. 

THE WESTINGHOUSE ELECTRIC & MAN- 
UFACTURING COMPANY reporta a brisk de- 
mand for its electrical apparatus. Among recent 
contracts were one for two 1000-kw. turbine-gen- 
erator outfits for the Haverhill (Mass.) Electric 
Company, one for two 1500-kw. outfits for the 
Rochester, Syracuse & Eastern Railroad, and one 
for a 1000-kw. set for the Springfield (Mass.) 
Electric Light Company. The Westinghouse Com- 
pany has also closed a contract with the Ontario 
Power Company for a 10,000-h.p. alternating-cur- 
rent generator; this is in addition to contracts for 
three similar machines previously closed. The gen- 
erators are of the revolving-field type designed for 
direct connection to water-wheels. 
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CENTRAL STATION NEWS 


Readers are cordially invited to contribute to this depariment-items of news relating to plants in their vicinity. 


ALABAMA. 


DOTHAN.—Plans are being formulated for 
rather extensive improvements to the city electric 
light plant. ° These include the installation of a 
250-kw. revolving-field alternator and a 375-h.p. 
engine. The lighting circuits will be changed from 
direct to alternating current and fifty series en- 
closed arc lamps will probably be put in, which 
will increase the number now in use by twenty- 
three. 


DADEVILLE.—The Tallapoosa Water Power & 
Electric Company has been organized to develop 
8000 horse-power on the Tallapoosa River in the 
vicinity of Sturdevant. The power will be used 
for manufacturing purposes. The company is cap- 
italized at $500,000, and Mrs. R. T. Parker, of 
this city, is reported to be one of the incorporators. 


TALLADEGA.—The plant of the Talladega Elec- 
tric Power Company is being greatly improved and 
the line for transmitting the current to this city 
has been completed. 


UNIONTOWN.—The City of Uniontown, W. J. 
Vaiden, Mayor, is arranging to remodel the city 
light and water plant. S. T. Townsend, superin- 
tendent of the plant, writes that they are in the 
market for a complete alternating-current system, 
including 100-kw. generators, transformers, switch- 
board and instruments, regulators for arc lighting, 
and all necessary apparatus for a 2s-light system; 
a 150-h.p. engine will also be required to drive the 
generator. The plant is to be removed from its 
present location to a point near the railway tracks. 


ARKANSAS. 

CAMDEN.—A company composed of Little 
Rock, Camden and St. Louis business men has pur- 
chased the electric light plant heretofore operated 
by the Camden Power & Light Company. J. A. 
Trawick, president of the Little Rock Railway 
& Electric Company, is president of the new con- 
cern and J. A. Van Etten, of this city, is secretary. 
Others interested in the enterprise are George D. 


Rosenthal and William Hand, of St. Louis, and 
W. K. Ramsey, of Camden, who was treasurer of 
the old company. 

MAGNOLIA.—Advices received from the Mag- 
nolia Ice & Light Company state that another 40- 
kw. 250-volt direct-current generator has been 
installed recently. When the improvements are 
completed the company’s system will comprise con- 
vertible two and three-wire circuits operated at 
220 and 440 volts, and the equipment will consist 
of three engines, two automatic engines running 
at 300 r.p.m. and one Corliss engine. 


ENGLAND.—It is understood that the Council 
is considering the establishment of a municipal 
lighting plant. 


CALIFORNIA. 


COLTON.—There is reported to be a movement 
here towards establishing a municipal electric light 
and power plant. 

CALISTOGA.—G. S. Cutler, of this city, has 
been granted a franchise to construct and operate 
an electric light system here. 
~. SAN FRANCISCO.—The Consolidated Heat, 
Light & Power Company has been incorporated 
with a capital of $300,000, by William Thomas, 
Mark L. Gerstle, Robert N. Frick and others. 

COALINGA.—The Board of Supervisors at 
Fresno has granted to F. W. Bray a franchise to 
construct an electric light plant, a natural or arti- 
ficial ‘gas plant and a water works system in this 
city. 

ALAMEDA.—The contract for the new machin- 
ery, which is to be installed in the municipal light- 
ing plant, has been let to Charles C. Moore & Co., 
of San Francisco. The contract is for $12,607 
and includes an engine and generator. 

REDDING.—Tke North Mountain Power Com- 
pany’s plant in Junction City is now completed 
and ready to furnish power to Eureka and adjoin- 
jug towns. 

VISALIA.—The Mt. Whitney Power Company 


is erecting a sub-station at Dinuba and now has 
in course of construction about twenty miles of 
high-tension transmission line and twenty miles of 
distributing lines. l 

UKIAH.—The present capacity of the municipal 
lighting plant has become inadequate to meet the 
requirements, but it has not been decided yet 
whether to enlarge the plant or to purchase addi- 
tional power from some outside source. 


NEWMAN.—The Newman Light & Power Com- 
pany has been incorporated to manufacture and 
sell electric light and power. The company is 
capitalized at $20,000, and numbers among its 
directors Mrs. Annie McDonald, of San Francisco; 
Joseph McDonald, of Nappa City, and John G. 
McDonald, of this city. 


LOS ANGELES.—The Edison Electric Company 
has placed contracts for generators and impulse 
wheels for its 25,000-kw. station under construc- 
tion on the Kern River. Steel towers 75 feet high 
will be used on the 120-mile transmission line to 
this city. 

EUREKA.—The loss on the plant of the Eureka 
Lighting Company, which was destroyed by fire 
recently, is estimated at $30,000, a little more than 
half of it being covered by insurance. Five dy- 
namos, together with other machinery, were de- 
stroyed. 

INDIO.—The Indio Light, Water & Ice Com- 
pany has filed articles of incorporation, with a 
capital stock of $30,000. The directors are W. 
F. Everett, H. Kuhl, H. E. Tallant and J. S. 
Hunter, all of this city. Mr. Everett, the secre- 
tary, writes that it is proposed to construct water 
works, an electric light plant and a 1o0-ton refrig- 
erating and ice plant. 

ARCATA.—Brousse Prizard, president of the 
Arcata Light & Power Company states that it is 
proposed to purchase at once complete equipment 
for a transformer station, including three 100-kw. 
transformers, one 10,000-volt oil switch, and 80 
assorted sizes of meters from § to 10 amperes. 
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SAN DIEGO.—Articles of incorporation have 
been filed for the United Light, Fuel & Power 
Company, capitalized at $500,000. The majority 
of the stock, it is said, is owned by John D. 
Spreckels, of San Francisco. The corporation pro- 
poses to construct and operate plants for the gen- 
eration and distribution of electricity and gas for 
lighting, fuel and power purposes in this State. 
There are five directors. 


HOLTVILLE.—F. C. Bayless, formerly of 
Redlands, is now superintendent of the Holton 
Town Company and the Holton Power Company, 
of this city. He writes that the Holton Power 
Company is erecting a large plant on the desert, 
mear this place. A power canal has been con- 
structed, 150 feet wide on the bottom with levies 
so feet thick at the base and 11.1 feet high at the 
lower end. A 52-inch pipe line extends from the 
end of the canal to the power house 1500 feet be- 
low. 


SAN JOSE.—J. J. Inman, M. E. Page, W. H. 
Baugh, and others have filed articles of incorpora- 
tion for the National Park Electric Power Com- 
pany, with a capital stock of $250,000. 

SAN FRANCISCO.—The Culiacan Electric 
Company has been incorporated by Sidney Sprout, 
Isidor Gutte, F. G. Brane and others. The com- 
pany has a capital of $300,000. 


SAN DIEGO.—The San Diego Gas & Electric 
Company has installed in its plant in this tity 
a vertical McIntosh & Seymour engine rated at 
450 horse-power and direct-connected to a 220-kw. 
three-phase generator. The cost of the new ma- 
chinery is estimated at $30,000. 


ESCANDIDO.—The land owners of the Es- 
condido Irrigation District now own the entire 
water system. A company has been organized to 
take over the system and other assets and will 
soon commence extensive improvements to the 
plant. Among these improvements will be the 
erection of a 400-h.p. water power plant, the 
power to be transmitted to this city by elec- 
tricity for lighting and power purposes. 


COLORADO. 


PAONIA.—James Beezley is reported to have 
sold out his electric lighting business, but the 
details of the transaction have not been made pub- 
lic yet. 

GLENWOOD SPRINGS.—Work will soon be 
commenced on the power plant of the Colorado 
Irrigation & Power Company in the Canyon of 
the Grand River above this place. L. W. Beard 
is chief engineer and J. R. De Remeer is local 
representative of the company. 


SALIDA.—The Edison Electric Company has 
practically completed its plans for the erection 
of a power plant at Arborville on the south fork 
of the Arkansas River, fifteen miles north of 
Salida. Ten carloads of machinery, consisting of 
turbine wheels and piping, have been ordered. 
The enterprise will involve the expenditure of 
$75,000 and is backed by local capital. The plan 
is to furnish cheap electric power to Salida. 


CONNECTICUT. 


ROCKVILLE.—Mayor Foster in his annual mes- 
gage has recommended municipal ownership of the 
electric light plant. 


GAYLORDSVILLE.—The New Milford Power 
Company states that it contemplates the erection 
of several new plants in the near future, all on 
the Housatonic River. 


HARTFORD.—Part of the new plant of the 
Hartford Electric Light Company at Dutch Point 
has been put into service, about 600 horse-power 
being supplied to the city by the company . 

DANBURY.—The Danbury Power Company is 
said to be preparing plans for the establishment 
of dams and power stations on the Rocky River 
at New Milford and the Still River at Lanes- 
ville and Brookfield. 


NORWALK.—The Connecticut Railway & Light- 
ing Company advertises its intention of applying 
to the next Legislature for an extension of some 
of its charter rights and those of its constituent 
companies which expire July 1, 1905. 

HARTFORD.—The Berkshire Power Company 
has awarded the contract for the initial electrical 
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equipment to go in its water power plant to the 
Westinghouse Electric & Manufacturing Company. 
The contract calls for two units of 300 kilowatts 
capacity each. 


NORWICH.—R. L. Warner, the New England 
manager of the Westinghouse Electric Company, 
is reported to have secured rights along the 
Quinebaug and Shetucket Rivers and proposes to 
construct a power plant in this section. The idea 
is to get a charter from the Legislature and sell 
power in this section of the State. 


NORWICH.—A petition is to be presented to 
the general assembly at its next session by G. O. 
Jackson, E. W. Higgins and C. W. Comstock for 
the right, under the name of the Uncas Power 
Companly, to manufacture, generate, transmit, de- 
liver and sell electricity for any and all purposes in 
the towns of the county, with the exception of 
Norwich and New London, and for the right to 
distribute and sell electricity in Norwich and 
New London to the amount of not less than 
twenty-five horsepower per customer. The plant 
is to be located in Norwich. 


CUBA. 


MANZANILLO.—The electric light plant here 
is being overhauled by Mr. A. M. del Valle. The 
new plant is operated on the three-wire system 
with 250 volts on each side of the neutral, the 
generators being direct-current machines. The 
steam plant comprises Babcock & Wilcox boilers 
and compound condensing engines built by the 
Brush Electric Engineering Company, London. 
The fuel is anthracite coal dust, which is obtained 
without cost from ships carrying it as ballast; 
the coal dust is put through a process which 
makes it somewhat similar to soft coal. The 
municipal lighting is done by means of fifty arc 
lamps and 700 series incandescent lamps. The 
private lighting is almost entirely constant-poten- 
tial incandescent lamps. Mr. del Valle desires 
catalogues from manufacturers of hydraulic and 
electrical apparatus, as the company will erect a 
new power house in the immediate future, in 
which the machinery will be driven by water 
power. 


DELAWARE. 


WILMINGTON.—The City Council will ask the 
Legislature for permission to borrow $200,000 for 
the construction of a municipal electric light plant. 


DISTRICT OF COLUMBIA. 


WASHINGTON.—The Red Cloud Electric 
Light & Mining Company has filed articles of in- 
corporation, showing a capital stock of $300,000. 
George H. Corey, Eugene Schooley and J. L. 
Cohencious are the incorporators. 


WASHINGTON.—Speaker Cannon is stated to 
have received from Bernard H. Green, Superin- 
tendent of the Congressional Library, a report 
recommending the construction of a central power 
station to supply all the uptown Government de- 
partments in the vicinity of the White House with 
light, heat and power. The report was made on 
a request by Congress last April. The plan pro- 
vides for the removal of all boilers and engines 
from the departments in question, and the es- 
tablishing of a single distributing point, with a sys- 
tem of conduits for the transmission of steam and 
electricity to the various scattered buildings. The 
estimated cost of the plant is $2,000,000, and it 
will cost about $200,000 a year to operate it. 


FLORIDA. 


OCALA.—The municipal electric light plant is 
being enlarged and the system changed over to 
alternating current. 

TALLAHASSEE.—tThe equipment of the muni- 
cipal electric light plant here has been increased 
recently by the addition of another unit. 


GEORGIA. 


DAWSON.—A new rso-h.p. boiler has been 
added recently to the municipal electric light plant 
equipment. 

JONESBORO.—The city authorities are consid- 
ering duplicating the electric plant here some time 
in the near future. 


DECATUR.—The Decatur Electric Light, Power 


& Water Company recently added a 35-kw. dynamo 
to its plant equipment. 
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LITHONIA.—The new electric plant of the 
Panola Company, whose power house is about six 
miles from Lithonia, has been placed in operation. 


SAVANNAH.—Local press reports state that 
the question of establishing a municipal electric 
light plant on the city lot is under consideration. 


DOUGLAS.—The Savannah Electric Light & 
Power Company, of Savannah, has secured the 
contract for constructing an electric light plant 
here to cost $6250. 


SAVANNAH.—Local reports stafe that the 
Savannah Lumber Company will install an electric 
light plant at its mill and supply power to private 
residences of the city. 


FORT VALLEY.—Mayor J. L. Fincher writes 
that it is proposed to construct an electric light 
plant to cost about $6000, the contracts for which 
will probably be let in April. 


CRAWFORD.—It has been decided at an elec 
tion held by the citizens of this place to light the 
town by electric lights. The contract has been 
closed for the erection of arc lights at an early 
date. 


McRAE.—Plans are being considerqd for ex- 
tending the service of the municipal lighting plant 
to Helena, Ga. If this is done, four arc lights 
and 200 16-c.p. incandescent lights will be in- 
stalled in that town. 


GREENSBORO.—The Council has closed a 
contract with the Southern Electric Supply Com- 
pany, of Athens, for the construction of the elec- 
tric light plant here, at a cost of about $10,000. 
By the terms of the contract, the lights are to be 
turned on not later than April 1, the contractor 
forfeiting $10 per day for every day after that 
date that the plant is not completed. 


COVINGTON.—On the morning of December 
27 the city electric light plant here was completely 
destroyed by the explosion of a boiler, the engi- 
neer of the plant being instantly killed. The force 
of the explosion was so great as to hurl the 8o0-h.p. 
boilers a distance of several hundred yards and 
scatter fragments of the building over two or 
three acres of ground. The loss is estimated at 
$12,000 with no insurance. Although temporary 
arrangements have been completed by which the 
city is again to have electric lights, it is probable 
that as soon as other plans can be devised the city 
will discontinue its lighting system. Owing to the 
fact that the plant has not been self-sustaining 
since its establishment four years ago, the annual 
expenditures being from $1800 to $2000 greater 
than the receipts, a strong sentiment has developed 
in opposition to city ownership. Before an entirely 
new plant can be installed, adequate to supply the 
city’s demands, there will in all probability have to 
be another bond issue, which, it is feared, would 
be voted down when submitted to the people. To 
obviate this possibility, there is a rumor that a 
private corporation, composed of Covington capital- 
ists, interested in the deve'opment of an immense 
water power in the southern part of Newton Coun- 
ty, will offer to buy the electric light franchise 
from the city and inaugurate a system with an 
increased capacity that would be in keeping with 
the growth of the town. This water power, known 
as White’s Shoals, on Alcovey River, ten. miles 
from Covington, is said to be one of the largest 
water falls in midde Georgia, and if properly 
harnessed its power would be sufficient to operate 
all the machinery, as well as light a number of 
towns, within a radius of 10 or 15 miles, which 
would include Monticello, Jackson, Flovilla, Cov- 
ington, Oxford, Mansfield and Newborn. 


IDAHO. 


GRANGEVILLE.—The Grangeville Electric 
Light & Power Company is running a line to Cot- 
tonwood by way of Denver, a distance of fifteen 
miles. 


WALLACE.—Electric power from Spokane will 
operate the Mammoth mill. A branch line has been 
brought down the canyon from the point where 
the line to the Morning mine leaves the main line, 
a 150-h.p. motor has been installed, and the neces- 
sary changes are all but completed for the elec- 
tric operation of this large concentrator by electric 
power transmitted nearly 100 miles. 


POST FALLS.—The contracts for the electric 
and hydraulic machinery in the new plant to be 
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built by the Washington Water Power Com- 
pany, of Spokane, Wash., at this point have been 
awarded. The electrical work is to be done by 
the General Electric Company. The main work 
will be commenced some time this month. The 
cost of machinery, warehouses and mills will be 
about $500,000. The initial installation will be 
about 9000 horse-power, with an ultimate capacity 
of 18,000 horse-power. 


ILLINOIS. 


TOLEDO.—lIt is intended to install larger ma- 
chinery in the city electric light plant. 

LENA.—Benfer Brothers, of Winslow, have pe- 
titioned for a franchise for a lighting plant. 


ROCKFORD.—Reports state that J. C. Yeager 
has sold his electric light plant to Mr. Burdick, 
of Chicago. 

EAST MOLINE.—P. C. Dunbar is said to be 
interested in the construction of an electric light 
plant here. 

LA HARPE.—The La Harpe Electric Light & 
Power Company has recently installed a storage 
battery in its plant. 

LAMOILLE.—Reports state that private parties 
are negotiating for the installation of an electric 
lighting system for the town. 

CHICAGO.—A franchise has been granted to 
the Garts-Arnold Electric Company for the light- 
ing of North Avenue, this city. 

ONEIDA.—At the request of H. W. Crane, the 
City Council has granted a new franchise to the 
Oneida Light & Power Company. 

COLLINSVILLE.—The Collinsville Electric 
Light, Heat & Power Company has recently in 
stalled a new 250-h.p. engine in its plant. 

GIFFORD.—An electric light company has been 
organized by the citizens for establishing an elec- 
tric light plant, which will be erected during the 
coming summer. 

QUINCY.—The controlling interest in the In- 
dependent Light & Power Company, of this city, 
has been sold to a Chicago capitalist. The new 
manager will be N. J. Ferris, of Chicago. 


DIXON.—The Lee County Lighting Company, 
of which John I. Beggs, of Milwaukee, is presi- 
dent, has purchased the plants and property of the 
Dixon Power & Lighting Company, of this city. 


CHICAGO.—The Georgetown Electric Company 
has been organized with a capital of $15,000 to 
operate a heat, light and power plant. The incor- 
porators are W. F. Brugman, A. M. Searle and 
C. C. Travis. i 

RED BUD.—J. A. Hamilton and A. B. Daah 
are among the organizers of the Red Bud Light & 
Power Company, which was recently incorporated 
with a capital of $20,000 to operate a lighting, 
heat and power plant. 

PALMYRA.—The Waverly Telephone Company, 
which has the city contract for electric lights, states 
that if its business continues to grow as it has in 
the past it will be necessary to install another 
dynamo and engine in the near future. 


CHILLICOTHE.—J. S. Daily, the enterprising 
proprietor of the Chillicothe Electric Light & 
Water Works, sends out a very dainty little cal- 
endar, which should serve to keep the recipients 
in mind of the giver throughout the year. 


LINCOLN.—Of the $750,000 worth of bonds au- 
thorized by the Springfield & Northwestern Rail- 
way Company for the completion of its interurban 
line, it is reported that $150,000 will be devoted to 
the construction of a central power plant in this 
city. 

EDWARDSVILLE. —The power plant of the 
Edwardsville Electric Light & Fower Company has 
been purchased by the syndicate in control of the 
Illinois Traction Company's interurban road. New 
machinery will be installed, it is said, and the plant 
refitted throughout. 


CHICAGO.—Bids will be received February 15 
by S. D. Griffin, Clerk of the Board of Trustees 
Sanitary District, of Chicago, for furnishing and 
installing alternating-current generators and gen- 
erators for exciters, the said generators to consist 
of four 4000-kw., 6600-volt three-phase 60-cycle 
generators, 164 r.p.m., and two 350-kw. 250-volt 
direct-current generators, 300 r.p.m. 
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CHICAGO.—In a recent issue of the Brooklyn 
(N. Y.) Eagle, Mayor Carter Harrison gives an in- 
teresting history of municipal lighting in Chicago 
up to 1904. He furnishes tables of statistics show- 
ing the comparative cost of maintenance per year 
since 1897 and the extensive improvements made 
in the meantime; also tables of the itemized cost 
of maintaining a single arc lamp, which are val- 
uable in determining when economy has been or 
can be secured and in accounting for excessive ex- 
penditures. Mayor Harrison feels that the people 
of Chicago have received better service and cheaper 
rates on account of the municipal electric lighting 
system than would have been possible had the sys- 
tem been operated by private parties. 


INDIANA. 


LOOGOOTEE.—E. H. De Wolf has petitioned 
the Council for an electric light franchise. : 


CLAYTON.—Steps are being taken toward es- 
tablishing an electric light plant in this city. 


GREENFIELD.—It is proposed to increase the 
engine and boiler capacity of the electric light 
plant. 


RIVERSIDE.—The Muncie Electric L.ght Com- 
pany, of Muncie, has secured the contract for 
lighting Riverside for a term of five years at $50 
per light per year. 

BRAZIL.—The Brazil Electric Company is re- 
ported to have purchased property on Main Street 
as a site for a new power house which is to be 
erected in the early spring. 


MARION.—It is reported that the power plant 
owned by the Pittsburg-Columbia Oil Company, 
which was recently destroyed by fire, will be re- 
built to be used for the generation of electricity. 


ORLEANS.—Heise Bros. & Co. have been grant- 
ed a franchise to construct and maintain an elec- 
tric light plant in this town. They propose to 
begin work at once and have the plant in opera- 
tion by April 1. 

SHELBURN.—William Whaley and Noland B. 
Stadley, of Terre Haute, are reported to have 
secured a twenty-year franchise for city and com- 
mercial lighting in Shelburn. The plant will be 
located between Shelburn and Hymera. 


ZIONSVILLE.—An electric light plant is to be 
installed in this town, for which the Indianapolis 
& Northwestern Traction Company will furnish the 
power. A sufficient number of arc lamps will be 
purchased to light the town thoroughly. 


COLUMBUS.—It is stated that bids will be 
received February 2 by the Common Council for 
two 150-h.p. boilers designed for 150 pounds work- 
ing pressure, and all necessary foundation work, 
brick gettings, steam piping, smoke stacks, etc. 


INDIANAPOLIS.—The Indianapolis Light & 
Power Company and the Marion County Hot Water 
Heating Company have been merged into a single 
corporation to be known as the Indianapolis Light 
& Heat Company. The company will manufacture 
and sell electricity for light and power and will 
furnish hot water heat in the city of Indianapolis. 
The capital stock of the new company will be 
$1,000,000. 


INDIAN TERRITORY. 


CADDO.—The Choctaw Cotton & Power Com- 
pany has been succeeded in business here by the 
Caddo Light & Power Company. 


CHICKASHA.—Mr. Ross, formerly of the Ross 
Electric Company, of Lincoln, Neb., has sold out 
his business in that city and will move to Chick- 
asha, where he will assume the management of the 
Chickasha Light & Power Company. 


MUSCOGEE.—The Commercial Club has taken 
up a project for making use of the falls on Grand 
River ten miles from this city, to generate power 
for transmission to the town. Engineers have been 
employed to locate the best site for a power house 
and as soon as the plans can be completed the Com- 
mercial Club will undertake to finance the deal. 


IOWA. 


WAVERLY.—The Healey Electric Light Com- 
pany has sold out its business. 

COLUMBUS JUNCTION.—The Council has 
under consideration the matter of constructing an 
electric light plant. 
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GUTTENBERG.—The Guttenberg Electric Light 
Company contemplates establishing a power circuit 
for day service. 


OSCEOLA.—The electric light plant here is to 
be enlarged and a day circuit for power purposes 
will be added. A hot water plant is also to be in- 
stalled. 


BURLINGTON.—Plans are on foot for the 
organization of a stock company for the purpose 
of putting in an electric light plant at West Bur- 
lington. 

CHARLES CITY.—The Charles City Light & 
Heat Company is considering changing its light- 
ing circuits from the open arc to the series en- 
closed arc system. 


OTTUMWA.—The Ottumwa Traction & Light 
Company is having plans prepared for a new 
power house to be built in the spring at an ap- 
proximate cost of $25,000. 


MARSHALLTOWN.—City ’' Clerk L. Derby 
writes that it is proposed to increase the number 
of city arc lights from 130 to 200. The expense of 
installing the new lights is estimated at about 
$8000. 

CHARITON.—The city electric light plant will 
be rebuilt at a cost of about $40,000. New ma- 
chinery has been purchased and it is expected to 
have the system in operation by spring. The entire 
system will be remodeled, many of the main wires 
having been either totally destroyed or badly dam- 
aged by the big fires last winter and spring. 

WATERLOO.—The Waterloo & Cedar Falls 
Gas & Electric Light Company has been incorpo- 
rated with a capital of $595,000, with headquarters 
in this city. The company will engage in a gen- 
eral gas and electric business, but was incorporated 
with the principal object of erecting a gas plant 
at Cedar Falls, where a franchise was recently 
granted. The directors are J. H. Leavitt, G. E. 
Lichty, George McLean, and others. 


KANSAS. 


TOPEKA.—The advisability of changing from 
direct to alternating-current series enclosed-arc 
lights is being considered. 

STERLING.—A gas engine and an additional 
dynamo are to be installed in the electric light 
plant for the purpose of operating a day circuit. 

BRONSON.—The Bronson Light & Telephone 
Company has secured a franchise to operate light- 
ing and telephone systems in this city and is said 
to be ready for business. 

ANTHONY.—W. A. Miller, chairman of the 
committee on arrangements for the establishment 
of an electric light plant for the city, writes that 
he would like to correspond with parties interested 
in such a project. 

HAYS CITY.—Justus Bissing, proprietor of the 
Hays City Electric Light Plant, is arranging to 
operate his lighting circuits from dusk till morn- 
ing every night instead of on a moonlight schedule 
and only until 12:30 p. m. He also expects to in- 
stall a condenser in the early spring. 


KENTUCKY. 


- MAYFIELD.—The Mayfield Water & Light 
Company recently intalled a 300-kw., direct-con- 
nected, 60-cycle, two-phase alternator in its light- 
ing plant. 


LOUISIANA. 


LAKE CHARLES.—The City Council is report- 
ed to be considering the establishment of an elec- 
tric light plant. 

DONALDSONVILLE.—New poles and over- 
head lines are being erected in connection with 
the city lighting plant, besides some other minor 
improvements. 

MARKSVILLE.—Arrangements are being made 
for the purchase of the private electric lighting 
plant here by the city, in connection with which a 
water works system will be installed. Plans and 
specifications for "the latter are in preparation. 


MAINE. 


KENNEBUNK.—The Kennebunk Electric Light 
Company will probably add another unit to its 
equipment the early part of this year. 

BANGOR.—The Council is said to be consider- 
ing the advisability of increasing the capacity of 
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the city lighting plant. M. H. Rideout is superin- 
tendent of the plant. i 


PORTLAND.—The National Heat, Light & 
Power Company, of this city, has been incorporat- 
ed with a capital of $5,000,000. M. W. Baldwin 
is president and J. J. Herman is treasurer. 


PORTLAND.—The Northwestern Power Com- 
pany has filed articles of incorporation, stating its 
capital stock to be $10,000,000. J. C. Rice, of Bos- 
ton, is president, and C. N. Drummond, of this 
city, treasurer. 

PITTSFIELD.—The Sebasticook Power Com- 
pany has started up its machinery for business, and 
has begun furnishing electricity to light the homes, 
offices, stores and streets of Pittsfield. The elec- 
trical machinery includes three 300-kw., three-phase 
generators and one r1oo-kw. machine of the same 
kind. There will also be two 25-kw., moderate- 
speed exciters of 125 volts, either machine being 
capable of exciting all three of the generators. As 
soon as all is in complete working working order, 
the company will furnish power and light to vari- 
ous industries. 


MARYLAND. 


SNOWHILL.—The capacity of the Snowhill 
Electric Light & Power Company’s plant has re- 
cently been increased to 1800 lights and two direct- 
current generators have been added. 


BALTIMORE.—The United Electric Light & 
Power Company has purchased a majority of the 
stock of the Consolidated Gas Company. This is 
the beginning of the consummation of plans con- 
templating the consolidation of the United Electric 
Light & Power Company and the Gas Company. 


ELLICOTT CITY.—Plans are being formulated 
by the Patapsco Electric Light & Power Com- 
pany for the establishment of a power house on 
the Patapsco river, below this city. It is claimed 
that in view of the excellent water power afforded 
by the river at the point selected the operations can 
be made very profitable. l 


BALTIMORE.—Mr. W. J. McManigal, an elec- 
trical expert, has been appointed general manager 
of the new electric light and power department 
of the Maryland Telephone and Telegraph Com- 
pany. He is a native of New York and about 50 
years old. He has spent most of his business life 
in the West and has had about 15 years’ experi- 
ence in the operation of electric light and power 
plants. Mr. McManigal was general manager of 
the big plant at Omaha, Neb., and superintended 
the construction of the $6,000,000 plant that is be- 
ing built at St. Louis when he accepted the posi- 
tion with the Maryland Telephone Company. He 
is married and will move his family from St. Louis 
to Baltimore. H. W. Webb, vice-president of the 
Maryland Telephone Company, states that work 
is progressing very satisfactorily on the construc- 
tion of the new electric light and power plant 
along the water front in South Baltimore, and 
that it will be rushed as fast as possible, with the 
hope of having the establishment ready for opera- 
tion about July 1, 1905. i 


MASSACHUSETTS. 


CHELSEA.—W. M. McDonald and others have 
petitioned for a public hearing upon the proposi- 
tion to purchase a municipal lighting plant. 

MELROSE.—Mayor Buttrick, in his annual 
message, is reported to have recommended that 
steps be taken to establish a municipal lighting 
plant. 

FAIRHAVEN.—The Mansfield municipal elec- 
tric lighting plant is now supplying power to the 
Bay State Tap & Die Company, of this city, for 
the operation of its plant. 


MANSFIELD.—It was voted at a recent town 
meeting to appropriate $1900 for an increase in the 
commercial department of the electric lighting sys- 
tem and to light the town hall and library by elec- 
ricity. 

BOSTON.—The Common Council and the Board 
of Aldermen have passed an order authorizing the 
city to construct or lease and maintain one or 
more plants for the manufacture and distribution 
of gas and electricity. 

SPRINGFIELD.—The Springfield Electric Light 
Company has closed a contract with the Westing- 
house Electric & Manufacturing Company for a 
1000-kw. outfit with exciter. The contract also in- 
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cludes two soo-kw. rotary converters and four 300- 
kw. transformers. 


HOLYOKE.—The contracts for the new ma- 
chinery for the municipal electric plant have been 
let. The General Electric Company is to fur- 
nish a soo-kw. generator and a steam turbine to 
operate the same. The contract for three aso-h.p. 
Manning steam boilers was awarded to Coghlan’s 
Holyoke steam boiler works for $6600. It is ex- 
pected that the new apparatus will be in running 
order about May 1. 


PALMER.—The annual meeting of the Central 
Massachusetts Electric Company was recently held 
in this city and the following officers elected: 
President, C, E. Fish; vice-president, G. C. Flint; 
manager, A. J. Purinton; treasurer, C. B. Fiske; 
clerk, A. J. Purinton. The officers and the fol- 
lowing-named gentlemen comprise the board of di- 
rectors: G. E. Fuller, of Monson; Edward Fair- 
banks and W. H. Fairbanks, of Warren; A. W. 
Paige and C. F. Grannis, of Bridgeport, Conn. 


HAVERHILL.—The controlling interest in the 
Haverhill Electric Company, much of the stock of 
which is held in New Haven, Conn., has been ac- 
quired by the same interests that control several 
gas and electric companies in Massachusetts, in- 
cluding the Springfield Gaslight, the Malden Elec- 
tric and the Suburban Gas and Electric companies 
of Revere and Winthrop, Mass. The Haverhill com- 
pany is capitalized at $150,000 and is a growing 
and prosperous concern. It pays an annual divi- 
dend of 8 per cent. The directors of the Spring- 
field Gas-light Company, who now control the 
Haverhill and other companies, are C. H. Terney, 
of Hartford; F. P. Royce, Oakes Ames and H. P. 
Ward, of Boston, Mass.; P. F. Thompson, of New 
York; Herbert C. Warren, Edwin Bradley and 
Samuel A. York, of New Haven. The Haverhill 
company is to be operated as heretofore, and it is 
stated that no consolidation of plants is planned. 


CHICOPEE.—The annual report of the electric 
light department of Chicopee was filed yes- 


terday with the City Clerk, and has some 
interesting features. The electric light de- 
partment shows that the plant and equip- 


ments have increased in value $66,420 since it was 
first operated. The manufacturing and distribut- 
ing cost have increased yearly, mainly for the rea- 
son that the plant has been called upon to do more 
work each year. The increase in this cost for the 
past year over that of the previous year was $802. 
The income from incandescent lights sold for com- 
mercial and domestic purposes has been on the in- 
crease, last year’s margin being $1562. There has 
been a steady increase in the income from incan- 
descent lights furnished city buildings and other 
city property, but the past year shows a decrease 
of $177 from that of 1903, which is due to the fact 
that the West Springfield bridge is out of exist- 
ence. The income from city arc lights shows an 
increase yearly, with $653 for this year’s net over 
last year. There are 188 street arc lights. The 
net income over manufacturing expenses of all 
classes of light furnished for this year was $7169, 
but the fixed charges of bonds and interest to be 
set off against this is $7587, or a net bookkeeping 
loss of $418. On October 10 the plant began to 
work 24 hours a day, and now furnishes power as 
well as light. 


MICHIGAN. 


SAUGATUCK.—A franchise has been granted 
to Charles Floyd and B. Van Raalte, Jr., to con- 
struct and operate an electric light and’ power 
plant. 


ANN ARBOR.—City Clerk Granger writes, in 
regard to the lighting of the city streets, that 
plans are now being prepared but no definite 
action has yet been taken. 


PERRY.—The Standard Heating & Lighting 
Company, of Detroit, has secured from the Village 
Council a contract to light the streets of this vil- 
lage and will soon begin the erection of a plant. 

DETROIT.—Frank R. Mistersky, chief electri- 
cian of the municipal lighting plant, has been pro- 
moted to the position of assistant superintendent to 
succeed A. S. Hatch who has resigned. Mr. Mis- 
tersky will be succeeded by W. A. Andrews. 

ST. LOUIS.—Burton E. Lucas, superintendent 


of the city light, plant, has resigned that position 
to assume the management of the Harbor Springs 
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(Mich.) electric light plant. Previous to his con- 
nection with the St. Louis plant, Mr. Lucas was 
superintendent of the Ovid electric light and 
water works. 


KALAMAZOO.—The Kalamazoo Valley Electric 
Company has been reorganized as the Common- 
wealth Power Company with a capital of $4,000,- 
000. It is the intention of the company to in- 
crease the capacity of its plant sufficiently to en- 
able it to furnish power for electric roads which 
will be built between this city and Grand Rapids 
in the near future. William A. Foote is president 
of the new company, and C. H. Frisbie, vice- 
president, both of Jackson. 


NORTHVILLE.—The Common Council is stat- 
ed to have granted a franchise to C. A. Ward, of 
Ann Arbor, for furnishing electricity for lighting 
the streets and residences and power for factories 
in the town. The franchise is for 30 years and 
carries with it a ro-year contract to supply the 
village and private consumers. The company will 
develop its electricity near Hamburg, on the Huron 
River, where it will build three dams. Generators 
will be placed at each dam, and the electricity 
transmitted to Northville, South Lyon, Ypsilanti, 
Ann Arbor and other points. 


GRAND RAPIDS.—Articles of association have 
been filed by the Grand Rapids-Muskegon Water 
Power Electric Company, with a capital of $1,000,- 
000, to build one or more dams on Muskegon 
River, to convert water power into electrical cur- 
rent and to deliver this for commercial purposes 
in Grand Rapids, Muskegon, Big Rapids and other 
places. The first dam will be built at Rogers’ 
Bridge, about 6 miles below Big Rapids. The di- 
rectors are: Thomas Huma and David D. Erwin, of 
Muskegon; W. A. Foote, of Jackson; John E. 
Moro, of Grand Rapids, and others. 


ALPENA.—A deal is reported to have been 
closed by which Frank W. Fletcher, George P. 
Smith and other capitalists secure control of the 
Alpena Electric Light Company, the Alpena Water 
Company and the Thunder Bay Boom Company. 
These companies will be merged into a new com- 
pany, to be known as the Alpena Power Company, 
with a capital of $500,000. The new company con- 
trols all the water privileges of Thunder Bay 
River, and is organized for the purpose of sup- 
plying electric power to Alpena manufacturers, as 
well as continuing the business of the old com- 
panies. Hubbard Lake will be raised 6 ft., thus 
largely increasing the water power of the river. 


MINNESOTA. 


EAGLE LAKE.—The City Council has under 
consideration the question of constructing either 
a gas or an electric light plant. 


BECKEE.—Reports state that an electric light 
plant is to be established here, but none of the 
details of the project have been given out. 


DULUTH.—The Great Northern Power Com- 
pany is now prepared to develop the large water 
power of the St. Louis River. The National Rail- 
way Contracting Company, of Boston, has been 
awarded the contract for the development work, 
including the construction of the power canal. 
The enterprise is being financed by Tucker, An- 
thony & Co., of Boston, and Charles D. Barney & 
Co., of New York and Philadelphia. The com- 
pany is capitalized at $8,000,000. C. A. Duncan is 
president of the company, and Francis A. Cokefair, 
chief engineer. The power plans call for an initial 
development of 30,000 horse-power, which will later 
be increased to possibly 200,000 horse-power. Five 
hundred men will be employed upon the work, 
which is to begin this winter. The Duluth-Supe- 
rior Traction Company is said to have contracted 
already for a maximum of 10,000 horse-power to 
operate its system. 


+ MISSISSIPPI. 


YAZOO CITY.—The Yazoo City new electric 
lighting plant was put in operation recently. 

McCOMB.—The McComb City Electric Light & 
Power Company has been incorporated with a capi- 
tal of $50,000. 

ABERDEEN.—Bonds to the amount of $80,000 
have been authorized by the City Council for the 
construction of an electric light plant and a sys- 
tem of water works and sewers. 
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MISSOURI 


POPLAR BLUFF.—Reports state that Bacon, 
Hays & Wilkey have purchased the business of the 
Hartzell Light & Milling Company. 

TRENTON.—Part of the plant of the Trenton 
Gas, Light & Power Company has been destroyed 
by fire, but the damage to the machinery is said 
to have been slight. 


VERSAILLES.—The City Council has accepted 
the electric light plant from the St. Louis contrac- 
tors. The plant is owned and operated by the city 
and was built with the proceeds from the sale of 
$10,000 in bonds. : 


MARCELINE.—Early & Callahan, proprietors 


of the local electric light plant, are extending their 
lines to include the new portions of the city, which 
involves the stringing of several miles of wire and 
the erection of new poles. 


STANBERRY.—The Stanberry Electric Light 
Company is making arrangements to operate a day 
circuit, beginning about April : of this year. The 
company is also contemplating putting in a steam 
plant. Another engine of the Corliss type, direct- 
connected to a 75-kw. generator, has been recently 
installed in the present plant. 

STURGEON.—The Board of Aldermen has ap- 
pointed a committee, consisting of W. S. Harris, 
J. W. Hulett, O. D. Gray and O. I. King, to 
visit various Missouri cities for the purpose of 
investigating the cost of installing and maintain- 
ing a muncipal electric light plant. Upon receipt 
of the committee’s report, the advisability of 
bonding Sturgeon for a sufficient amount to in- 
stall the plant will be considered. 


ST. LOUIS.—Another reduction in the cost of 
lighting the city institutions by the municipal light- 
ing plant is contained in the report of the chief 
engineer to the president of the Board of Public 
Improvements. The reduction becomes plain when 
it is considered that less than four years ago the 
city was paying,13% and then 7% cents per kilo- 
watt-hour for light, and is now paying more than 
5 per cent. for light to other city buildings. The 
engineer’s report for the month of December states 
that the city is receiving the same light at the 
rate of 1.058 cents. In this way the engineer who 
devised the plant and installed it in the new City 
Hall has notified the Board of Public Improvements 
that the plant, which cost $35,000, will have paid 
for itself in less than a year out of the difference 
in the cost of light. The president is sanguine of 
the installation of the new central lighting and 
heating station to supply the House of Refuge, 
Poorhouse, Insane Asylum and Female Hospital 
on which site the new City Hospital is now being 
erected. Friends of municipal ownership are en- 
thusiastic over the showing of the lighting plant. 


MONTANA. 


BOZEMAN.—The Gallatin Light, Power & 
Railway Company is expecting to either remodel 
its steam plant or install a large water power 
plant during the coming summer. 


NEBRASKA. 


GERING.—G. L. Shumway has organized a 
company, known as the Pathfinder Electric & 
Water Power Company, which purposes building 
an $85,000 power plant, with a capacity of 400 
horse-power, on the North Platte River, near 
Gering. It will be necessary to construct a ditch 
four miles long to conduct the water to the pro- 
posed site. 


NEVADA. 


RENO.—The Washoe Power & Development 
Company’s electric plant is rapidly nearing comple- 
tion and the management expects to be furnish- 
ing power for electric lighting and other pur- 
poses within the next three or four months. 


NEW HAMPSHIRE. 


LACONIA.—<Allen A. Tirrill, of Schenectady, 
N. Y., is said to be interested in the construction 
of an electric power station on Pemigawassett 
River, near Franklin, this State. The current 
will be transmitted to this city for lighting and 
power purposes. Mr. Tirrill is also reported to 
have secured an option on the local electric light 
plant. 
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NEW JERSEY. 


ASBURY PARK.—The Council has granted a 
franchise to Jesse W. Starr for a gas and electric 
‘light plant. 

BORDENTOWN.—The Bordentown Electric 
Light & Motor Company is changing its lighting 
system from direct to alternating current, both 
for public and private lighting. 

HAMMONTON.—H. E. Woodman, C. E. Starr 
and F. P. Reed have filed articles of incorpora- 
tion for the Hammonton Electric Light Company, 
fixing the capital stock at $50,000. 


PERTH AMBOY.—Peter Floersch, Kelly & 
McAlinden, Sickles Brothers, and other merchants 
of this town, are said to be interested in the 
organization of a company to construct an electric 
light plant. 

BAYONNE.—It seems likely that Bayonne will 
eventually erect and operate its own electric light- 
ing plant. Mayor Brady favors the enterprise, 
and it $ believed that the question will be seri- 
ously considered, as the present contract expires 
soon. 8 


PITMAN GROVE.—The plant of the Pitman, 
Clayton & Glassboro Electric Light Company has 
been sold to M. K. Treichler, of Philadelphia, for 
$20,000. The plant is a valuable one, with 
franchises for lighting several towns in the vi- 
cinity. 

KEARNY.—The Council has passed a resolu- 
tion, after rejecting all bids for lighting the town, 
providing for the construction of a municipal elec- 
tric light plant and authorizing the Lighting Com- 
mittee to engage an engineer to prepare complete 
plans and specifications for such a plant. 

JERSEY CITY.—The North Jersey Electric 
Heat, Light & Power Company, recently incor- 
porated, has elected officers as follows: President, 
‘thomas J. Malone; vice-president, Michael T. 
Connolly; secretary and treasurer, Christopher P. 
Smith. Other directors are William J. Dynan and 
Charles Wagner. It is understood that the or- 
ganization is entirely independent of all other 
electric light companies, and it is proposed to 
begin operations in the spring in territory in which 
electric lighting is practically undeveloped. 


NEW MEXIOO. 


GALLUP.—Reports state that George Page has 
succeeded to all the stock and business of the 
Gallup Electric Light & Power Company. 


NEW YORK. 


COHOES.—Plans are being prepared for in- 
creasing the capacity of the local lighting plant. 


ONEIDA.—De Witt C. Hadcock, of this city, 
states in regard to the Limekiln Falls water power, 
that contracts will not be let until April r. 


ROCHESTER.—The Denio General Electric 
Company has been incorporated with a capital of 
$200,000. H. F. Atkinson and G. W. Ham are 
among the directors. 

LOCKPORT.—The American District Steam 
Company has petitioned the Council for a fran- 
chise for the transmission of electricity for light- 
ing, heating and power purposes. : 

FORT PLAIN.—The Fort Plain Gas & Elec- 
tric Light, Heat & Power Company has secured 
the contract for lighting the town for five years 
more at the rate of $60 per light per year. 


BATAVIA.—The incorporation of the Batavia 
Light & Power Company Company, with a capital 
of $10,000, is reported. Seth W. Warren and 
George R. Howard are among the incorporators. 


CANAJOHARIE.—The Montgomery Electric 
Light & Power Company is considering the in- 
stallation of an auxiliary steam plant with a ca- 
pacity of 250 horse-power, as a reserve in case of 
an accident to the water plant. 


PALMYRA.—William T. Morris, 
Yan, who recently purchased the gas plant at 
Lyons, has bought the electric light plant of this 
city, which was owned by O. J. Garlock, presi- 
dent of the Garlock Packing Company. It is said 
the plant cost $35,000 when it was installed. 


NEW YORK CITY.—The Manhattan & Bronx 
Electric Company, with a capital of $10,000, has 
been incorporated for the manufacture of elec- 
tricity to supply light, heat and power in the 
boroughs of Manhattan, Bronx, Brooklyn, Queens 


of Penn l 
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and Richmond. The directors are Willis B. Rich- 
ards, Jobn S. Clark and James C. Stratford. 


OSWEGO.—The People’s Gas & Electric Com- 
pany has secured the contract for lighting the 
city for a term of five years at $66 per arc light 
per year and $3.65 per year for incandescent 
lights. As there are 261 arc lamps distributed 
about the city and 259 incandescent lights used 
in the public buildings, etc., the total amount cov- 
ered by the contract is $18,171.35 per year for 
all-night service. 

ALEXANDRIA BAY.—The St. Lawrence In- 
ternational Railroad & Land Company is steadily 
improving its water power development and ex- 
pects soon to be prepared to furnish light to Red- 
wood, a small town about seven miles distant. 
The company expresses itself as well pleased with 
the success of its railroad and lighting systems 
during the past year. 

BROOKLYN.—The past year has been one of 
marked development for the Edison Electric 
Illuminating Company, of Brooklyn. There has 
been a large increase in the business of the com- 
pany during the year, amounting to over 20 per 
cent. The company has spent about $2,000,000 
in improvements in the last two years, and prep- 
arations are now being made at the Gold Street 
waterside station for the arrival and installation 
of a 10,000-h.p. turbine and generator having a 
capacity of 7500 kilowatts. 

NEW YORK CITY.—The New York Edison 
Company has secured the contract to supply the 
entire service for the new Hippodrome which is 
being erected on Sixth Avenue, between Forty- 
third and Forty-fourth Streets. There will be 
17,800 incandescent lamps and something more 
than 200 horse-power in motors. The facade is 
to be outlined in incandescent lamps, and large 
signs are to bring forcibly to the attention of the 
passing public the purpose of the building and 
the attraction for the time being presented. The 
New York Edison Company and the Edison Elec- 
tric Illuminating Company of Brooklyn were the 
only bidders for the lighting of the Brooklyn 
Bridge. The contract was divided, one-half go- 
ing to Menhattan and the other to Brooklyn. The 
bids were $130 a lamp a year for the 2000-c-p. 
arc lights and $18 for incandescent lights. 


NEW YORK CITY.—The Board of Estimate 
has adopted a resolution appointing a commission 
to prepare general plans and specifications for, 
together with an estimate of the cost of, a munici- 
pal electric light plant for New York City. The 
commissioners will be Nelson P. Lewis, chief en- 
gineer of the Board; Prof. George C. Sever, of 
Columbia University, and Cary T. Hutchinson, 
consulting electrical engineer. The utilization of 
the city’s waste for boiler purposes will be con- 
sidered. Comptroller Edward M. Grout has been 
investigating the cost of gas and electric lighting 
as supplied to the city at present, in which work 
he was assisted by Mr. Edward B. Ellicott, city 
electrician of Chicago. Much objection to the prop- 
osition of establishing a city plant is being or- 
ganized, and Lighting Commissioner Oakley main- 
tains that the figures relating to the comparative 
cost of lighting in other cities refer to so many 
differing conditions that it is not fair to base 
any conclusions upon them. 


NORTH CAROLINA. 


ASHEBORO.—The Asheboro Electric Company 
has been incorporated by A. M. Rankin, W. M. 
C. Hammer, W. J. Miller and others. The com- 
pany will construct and operate an electric light 
and power plant in Asheboro. It is capitalized 
at $50,000. 

CHARLOTTE.—The Factory Site & Power 
Company, which was incorporated at Waynesville 
lately, with a capital of $300,000, is now trans- 
mitting soo horse-power of electricity and will 
soon have 1500 horse-power more for the use of 
cotton mills and other factories in its neighbor- 
hood. 


SOUTHERN PINES.—R. L. Chandler, pro- 
prietor of the R. L. Chandler Electric Light Plant, 
writes that he is in the market for a good new 
or second-hand engine suitable to run an electric 
light plant of about 80 or 100 horse-power ca- 
pacity. He also expects to be in the market soon 
for an alternating-current generator. 
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ROCKINGHAM.—tThe water power at Bluett’s 
Falls on the Pee Dee River, about eight miles from 
this place, is soon to be developed. Negotiations, 
which have been pending for more than a year, 
have culminated in the taking over of a number 
of options by Hugh McRae & Company, bankers, 
of Wilmington, involving the expenditure or 
about $120,000 for the rights on both sides of the 
river. It is thought that 30,000 horse-power can 
be developed, which will be distributed to points 
within a radius of twenty or thirty miles. The 
work will be commenced at an early date, either 
by McRae & Company or by a corporation or- 
ganized by them for the purpose. 


OHIO. 


CAMDEN.—The Camden electric light plant 
has been sold to E. C. Eickenberry for $3000. 


MIAMISBURG.—An issue of $19,000 bonds has 
been authorized by the village to be used for en- 
larging and improving the electric light plant. 


WARREN.—The Phoenix Electric Company, 
with a capital of $5000, has been incorporated by 
W. A. Smith, Glen C. Webster, Edwin O. Izant 
and others. 

MT. VERNON.—Mr. Hubbell and others have 
been granted a franchise for an electric light plant, 
which will be constructed and operated under the 
name of the Citizens’ Electric Company. 

DILLONVALE.—William B. Dager, Frank 
Alexander and others have filed articles of in- 
corporation for the Dillonvale Heat, Light & 
Power Company, with a capital of $50,000. 

TOLtvO.—The Toledo Heating & Light Com- 
pany is contemplating extensions and improve- 
ments this coming spring, which will probably in- 


clude the substitution of alternating for direct 


current in its lighting circuits. i 

CINCINNATI.—Local press reports state that 
the Cincinnati Gas & Electric Company will ex- 
pend, in the near future, about $500,000 in the 
West End and about $200,000 in the East End 
in extending and improving its service. 

CLEVELAND.—The Cleveland Electric Illumi- 
nating Company, in bidding for the work of fur- 
nishing arc street lamps to Cleveland for 1905, 
lowered its price $1.44 per lamp a year. At pres- 
ent the city is paying $75 per lamp a year for arc 
lights. The new bid of the company is $73.56 per 
lamp. Since Cleveland has 1211 lamps the lower 
price means a saving of $1,743.84 a year. 


YOUNGSTOWN.—J. H. Perkins, general su- 
perintendent of the Youngstown Consolidated Gas 
& Electric Light Company, has resigned that po- 
sition to become general manager of the Wilkes- 
barre Gas & Electric Company, Wilkesbarre, Pa. 
Alexander Webb, of New York, has been elected 
treasurer of the Youngstown Company to suc- 
ceed Mr. L. C. Root, who resigned recently. 


BARBERTON.—A new electric lighting plant 
may be installed in Barberton in a short time. 
The Barberton Inn owners, O. C. Barber, of 
Akron, and M. J. Alexander, of Pittsburg, hold 
a franchise granted them about a year ago by the 
Council which gives them the right to install an 
electric lighting plant and to wire the city. The 
plant of the Barberton Inn, which furnishes all 
the light for the big hostelry, is now being run 
at only an eighth of its capacity, and it could 
alone furnish electricity for lighting the down- 
town section of the town. The plan is to install 
a bigger plant at the Inn and to compete with the 
Northern Ohio Traction & Light Company. 


OKLAHOMA TERRITORY. 


SHAWNEE.—The Shawnee Light & Power 
Company is making extensions to its system in 
order to keep pace with the demands for service. 

GUTHRIE.—The Guthrie Electric Light & 
Power Company, which was recently incorporated 
at $150,000, has increased its capital stock from 
that amount to $250,000. 


OREGON. 


COQUILLE.—Manager Frank Moore, of the 
Coquille Electric Company, will improve the pres- 
ent property by the installation of new boilers 
and the erection of a 25 x 100-ft. storage house. 

THE DALLES.—The power plant of The Dalles 
Electric Light Company will soon undergo ex- 
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tensive improvements. Manager J. G. Van Ors- 
dale states that a larger engine will be installed 
and new dynamos added. 


FOREST GROVE.—The interests of E. W. 
Haines and others in the clectric light plant of 
this place have been taken over by the Haines 
Electric Power Company. E. W. Haines, John 
Thornburg, C. W. Nottingham and J. Frank 
Watson are the incorporators. The company is 
capitalized at $50,000. 


HOOD RIVER.—The board of directors of the 
Hood River Electric Light, Power & Water Com- 
pany has authorized an issue of $100,000 in bonds 
which will be used in making extensive improve- 
ments in the service. H. F. Davidson has been 
elected president and general manager of the com- 
pany, H. L. Vorse having resigned. 


OREGON CITY.—tThe Portland General Elec- 
tric Company, of which H. W. Goode is presi- 
dent, is preparing plans for the construction of 
a 40,000-h.p. electric plant at Willamette Falls, 
near this city. When the undertaking is carried 
into, effect the company will have facilities for gen- 
erating a total of 52,000 horse-power at the Oregon 
City plants and a duplicate steam plant in Port- 
land. The new power station is to be built on 
the east side of the river and will be so con- 
structed that any needed amount of power can 
be developed by adding units to meet the de- 
mands. The first installation at the new station 
will probably be three units, or 10,500 horse-power. 
Additional units of 3500 horse-power will be in- 
stalled as rapidly as the demand for electric light 
and power develops. For every unit installed at 
the Oregon City plant a unit will be added to the 
steam plant in Portland. The building of a dupli- 
cate plant to be operated by steam is for the pur- 
pose of providing power to be used during the 
low water period each year and to avoid a possi- 
bility of having the service crippled by accident. 
The company intends to be in a position to fur- 
nish power and light not only to Portland but to 
any of the towns in the Willamette valley, and 
to meet the needs of the rapidly multiplying 
manufacturing industries in this territory. 


PENNSYLVANIA. 


STATE COLLEGE.—The Nitanny Light, Heat 
& Power Company has been incorporated with a 
capital of $10,000. 

YOE.—The Yoe Electric Light Company has 
filed articles of incorporation stating its capital 
stock to be $5000. 

CARBONDALE.—The Hendrick Light & Power 
Company has petitioned for a franchise for an 
electric light plant. 


MAHANOY.—The Mahanoy City Light, Heat 
& Power Company has sold its entire plant to the 
Shenandoah Electric Illuminating Company. 


YORK.—The Edison Electric Light Company is 
equipping an auxiliary plant for use at such times 
as high water and ice may impair the efficiency 
of the power plant at York Haven. 

PITTSBURG.—The Committee on Public Works 
has recommended an ordinance authorizing the 
letting of the contract for lighting the city for 
one year at a cost not to exceed $400,000. 


WEST CHESTER.—The Council has passed a 
resolution renewing the contract with the Edison 
Electric Illuminating Company for lighting the 
streets for the next five years at $10,000 per year. 


TAMAQUA.—The Town Council has awarded 
to John F. McGinty and E. M. Sharp the con- 
tract for lighting the town for a period of ten 
years at $60 per light per year. They will com- 
mence constructing their plant in the spring and 
will be ready to take up their contract on Janu- 
ary 1, 1906. 

CHAMBERSBURG.—At a special meeting of 
the Borough Council, Burgess Sharpe submitted 
a message vetoing the ordinance authorizing the 
sale of the Chambersburg light plant to the 
Chambersburg Light, Heat & Power Company. 
The chief reason given for the veto is that the 
price is inadequate. 


EASTON.—Bayard G- Eckard has been ap- 
pointed superintendent of the Easton municipal 
electric light plant. Mr. Eckard is a graduate of 
Lafayette College, and at the time of his appoint- 
ment was in the New York office of the Westing- 
house Electric & Manufacturing Company. 
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PLYMOUTH.—This city has been selected as 
headquarters for the new light company which 
recently acquired control of the plants at Nanti- 
coke, Plymouth, Edwardsville, Kingston, Luzerne, 
Dorranceton and Forty Fort. C. A. Geist and 
Cnarles B. Kelsey, who are at the head of the 
new combine, promise many improvements. 


YORK HAVEN.—The York Haven Light & 
Power Company has procured a 60-day option on 
the plant of the Steelton Heat & Electric Light 
Company, which furnishes light and heat to the 
borough of Steelton and the adjoining town of 
Oberlin. If the deal for the Steelton plant is 
finally consummated, it is proposed to furnish its 
power from the York Haven plant. 


PHILADELPHIA.—The Commonwealth Elec- 
tric Company has been incorporated with a capital 
of $100,000, wih the expectation of supplying 
electricity for lighting, heating and power pur- 
poses. The incorporators are Mark Hyman, New 
York; Ross A. Mackey, Brooklyn; Herbert Sco- 
vill, New York; Graham Sumner, Englewood, N. 
J.; . D. Oakford, John M. Ingham and William 
M. Clift, Philadelphia. Mr. Hyman is president 
of the corporation. 


ELLWOOD CITY.—The Ellwood Power Com- 
pany has been taken over by a larger corporation, 
recently organized under the name of the Penn- 
sylvania Power Company. The incorporators are 
a. L. Smith, A. J. Barron and B. R. Thomas, all 
of Pittsburg. The new company expects to put 
in one or more new damg and to go forward with 
the development of the water power at Ellwood 
City. The transmission line is completed to West 
Pittsburg. 


CATASAUQUA.—W. W. McKee, receiver of 
the Lehigh-Northampton Gas & Electric Company, 
has been authorized by the Lehigh County Court 
to issue certificates to the amount of $65,000, the 
proceeas of which will be used to modernize and 
enlarge the plants of the company. A direct- con- 
nected engine-generator unit and a new Sterling 
boiler will be installed and all the lines placed in 
first-class condition. The company now furnishes 
light in this city, Hokendauqua, Coplay, Cementon, 


Siegfried and Northampton. 


HANOVER.—J. W. Mumper, a local elec- 
trician, has been awarded the contract for light- 
ing the streets of this town. The other competi- 
tors were the Hanover Light, Heat & Power Com- 
pany and the Welsbach Company, of Philadelphia. 
The Hanover Light, Heat & Power Company of- 
fered to light the streets from dusk until mid- 
night for $60 per light; the Welsbach people 
offered their gas lamps on an all-night service 
for $35 per lamp, while the Mumper bid was for 
2000-c.p. electric lights on an all-night service at 
$64.92, provided he be given a ten-year contract. 
The Borough Council decided this was the lowest 
bid and a formal motion was adopted that a con- 
tract be entered into with Mr. Mumpher. He 
will be required to give a bond in the sum of 
$sooo for the faithful performance of his side 
of the agreement. 


SOUTH CAROLINA. 


SUMTER.—The Sumter Light & Railroad Com- 
pany has secured a franchise for an electric light 
plant. 


LEXINGTON.—Samuel B. George and Julian 
E. Kaufmann are interested in the construction of 
an electric light plant, but it is understood that 
no engineer has been engaged as yet. 


CLINTON.—Engineer Charles C. Wilson writes 
that bids will be received February 15 for the 
construction of water works and an electric light 
plant for Clinton. The cost of the plant is esti- 
mated at $25,000. 


COLUMBIA.—The Columbia Electric Street 
Railway, Light & Power Company has secured the 
contract for lighting the city for five years. The 
contract provides for about 200 lights of 1200 
candle-power at $65 per light per year, the lamps 
to be lighted from 30 minutes after sunset until 
one hour before sunrise. 


SOUTH DAKOTA. 


HURON.—E. G. Bowe, proprietor of The Elec- 
tric Company, writes that it is proposed to install 
another alternator and engine next season. An 
additional boiler was recently put in, and it is 
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intended to increase the capacity of the plant as 
rapidly as additional demands upon its service 
require it. 

DEADWOOD.—The properties of the Black 
Hills Electric Light Company, of this city, and 
the Belt Light & Power Company, of Lead, 
have been purchased by a new company to be 
known as the Black Hills Consolidated Electric 
Light & Power Company, the negotiations for the 
transfer having been conducted by J. J. Henry, of 
Denver. It is understood that Harris Franklin 
and others of this city are assisting to finance the 
deal. The new company expects to spend a quarter 
of a million dollars in enlarging and improving 
the plants now under its control and is planning 
to furnish electric power to the various mining 
companies of the northern Hills. The price per 
horse-power has been reduced, so that it will be 
cheaper than steam power. 


TENNESSEE. 


COOKEVILLE.—Bonds to the amount of $25,- 
ooo are being issued by the city, the proceeds of 
which will be invested in an electric light plant 
and its equipment. 

KNOXVILLE.—A bill is to be introduced at 
the next Legislature, asking for authority to issue 
$200,000 bonds for the purpose of constructing a 
municipal electric light plant. 

JEFFERSON CITY.—The Jefferson City Elec- 
tric Company’s plant was recently destroyed by 
fire, entailing a loss of $4000. The company 18 
preparing to rebuild the plant. 

TULLAHOMA.—The municipal electric light 
and water works plant is in the market for a 
150-h.p. gas engine and gas producer plant. C. 
W. Lytle is superintendent, and all communica- 
tions in reference to the matter should be ad- 
dressed to him. 


MEMPHIS.—A concern known as the Mer- 
chants’ Power Company has been organized, with 
a capital of $500,000, to construct and equip a 
plant to supply private consumers. A plant is 
also to be built to supply the city, it is said, and 
the city will have the option of buying either or 
both of the plants. 


KNOXVILLE.—Mr. P. E. Mitchell, who has 
been acting as superintendent for some months 
past, has been appointed general superintendent 
of the Knoxville Electric Light & Power Company 
to succeed Mr. W. C. Woolfolk, who has resigned. 
Mr. Mitchell will have general supervision of 
both railway and lighting departments. 


TEXAS. 


BAIRD.—The Baird Electric Company is said 
to have closed its plant in this city. 


DALLAS.—The Dallas Electric Light & Power 
Company contemplates building a new power house. 


CORPUS CHRISTI.—The Corpus Christi Elec- 
tric Light & Power Company is giving its plant 
a thorough overhauling, which amounts practically 
to rebuilding it. 

GONZALES.—W. L. Gardien, treasurer and 
manager of the Citizens’ Electric Light & Power 
Company, has resigned his position and sold his 
interest in the company to Thomas H. Spooner. 


ROYSE.—Articles of incorporation, fixing its 
capital stock at $20,000, have been filed by the 
Royse Milling & Lighting Company, of this city. 
J. E. and C. E. Paynter are among the incor- 
porators. 


GRANDVIEW.—A concern, to be known as 
the Grandview Mills, Light & Ice Company, has 
been incorporated by W. B. Head, R. E. Pitts, 
T. E. Pittman and others. The company’s capital 
is placed at $20,000, and it is proposed to operate 
a corn mill, ice factory and electric light plant. 

MINERAL WELLS.—Articles of incorporation 
have been filed by the Mineral Wells Electric 
Light, Power & Heating Company, which is capi- 
talized at $50,000. V. E. Lycan, of Edna, Mo.; 
D. G. Galbraith and William D. Williams, of 
Fort Worth, are the incorporators of the new 
concern. 

SHERMAN.—The Sherman Gas & Electric 
Company has in operation a plant which is an 
interesting one for one of its size. Two 250-h.p. 
Diesel e- gines are connected to two 160-kw. 250- 
volt direct-current generators. The generators 
supply circuits operated on the three-wire system, 
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the system being balanced by means of two in- 
dependent equalizing sets, each of the sets con- 
sisting of two 1o-h.p. motors coupled together. 
Alternating current is also supplied for lighting 
the outlying districts by means of a 60-kw. alter- 
nator direct-connected to a motor which in turn 
receives its current from one of the generators 
mentioned above. R. B. Stichter, general super- 
intendent, states that the plant has been in opera- 
tion for some weeks now and is working very 
satisfactoruy. 


UTAH. 


PAYSON.—It is proposed to bond the city for 
$12,000 for improvements to its electric light plant. 


AMERICAN FORK.—J. H. Wooten, manager 
of the Utah County Light & Power Company, has 
prepared plans for the erection of the proposed 
light and power plant in American Fork canyon. 
It will be a combined hydraulic and steam plant 
and its cost is estimated at about $400,000. 


VERMONT. 


RUTLAND.—The principal contracts for the 
equipment of the Chittenden Power Company’s 
hydraulic plant near Rutland have just been de- 
termined upon by J. G. White & Company, who 
have secured the complete contract for the con- 
struction and equipment of the plant. The initial 
installation will have a capacity of 1200-kw. 
‘There will be three 400-kw. generators for direct 
connection to McCormick turbines of 770-h.p. 
capacity each. The General Electric Company has 
taken the order for the equipment to be installed 
in the sub-stations, consisting of three 150-kw. 
rotary converters. The turbines will operate on 
a head of 215 feet. Considerable construction 
work has already been completed on the Chitten- 
den project. Large dams and reservoirs have 
been built, also a 5-ft. steel conduit 8000 feet 
long, running from the dam to the site of the 
power house. The energy will be transmitted to 
Rutland for general uses. The transmission line 
will be about seven miles in length. It will oper- 
ate at 13,000 volts. 


VIRGINIA. 


NORFOLK.—The Norfolk Railway & Light 
Company is installing a 1500-kw. Curtis turbine 
unit to operate on a 2300-volt three-phase alter- 
nating-current circuit. 

NORFOLK.—Mr. Thomas J. Gates has been 
appointed assistant city electrician after a com- 
petitive examination in which he was successful 
over seven other candidates. 


MARTINSVILLE.—Bonds to the amount of 
$60,000 have been voted for the improvement of the 
water power on Smith River to furnish light- 
ing and power current to the town. Half of the 
issue voted for has already been sold and work 
on the new plant will begin shortly. 


RICHMOND.—Mr, S. C. Midberry, electrician 
at the Virginia Passenger & Power Company’s 
plant, has resigned to take up new work in New 
York City. Mr. Midberry was presented with a 
handsome seal ring by his associates. He is a 
graduate of Union Polytechnic Institute and the 
students’ course at the General Electric Company’s 
works, Schenectady. 


WASHINGTON. 


MILTON.—The citizens have voted for a bond 
issue of $15,000 to establish an electric light and 
power plant. 

SPOKANE.—The Wallace Light & Heating 
Company, with a capital of $25,000 has filed ar- 
ticles of incorporation. 

SPOKANE.—C. C. Van Inwegin, Jr., has sold 
his interest in the Citizens’ Electric Light Com- 
pany to M. S. Gardner. 

DAVENPORT.—John Riley and F. H. Springer 
have succeeded to the electric light plant of the 
Davenport Machinery Company. 

SEATTLE.—The Seattle Electric Company has 
petitioned for a franchise to furnish electric light 
to Renton, a suburb of this city. 

BALLARD.—The City Council has granted to 
L. V. Brewer a franchise to furnish light and 
power in the city for fifty years. 

SEATTLE.—The Seattle Lighting Company has 
completed its plans for new sub-station buildings 
and work wjll be commenced soon. 
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REARDAN.—J. M. McDowell, of Deer Park, 
has made application ior a franchise to construct 
and maintain an electric light plant here. 


SPOKANE.—General Manager D. L. Hunting- 
ton, of the Washington Power ompany, states that 
extensive improvements will be made on the Spo- 
kane plant. 


ABrRDEEN.—The Ninemire & Morgan Com- 
pany has petitioned for a franchise for an electric 
light and steam heating plant, the franchise to run 
fifteen years. 


NORTH YAKIMA.—A thirty-year franchise 
has been granted to the Northwest Water & Light 
Company. A new system is to be put in by the 
company and water will be brought ten miles up 
Naches River. 


TACOMA.—The Seattle-Tacoma Power Com- 
pany’s new machinery is in transit. This machi» 
ery was ordered for the purpose of doubling the 
capacity of the Snoqualmie plant. The work pre- 
liminary to placing the new unit in position is wel} 
in band. 

SPOKANE.—C. A. Luceford, of Davenport, 
says that the $3,000,000 with which to build the 
213-mile electric system through Adams County 
has been subscribed. Power will be developed at 
the Narrows near the mouth of the Spokane 
River. The plant will cost $540,000. W. W. 
King, of Ritzville, is secretary of the company. 


WEST VIRGINIA. 


GRAFTON.—A new company has been incor- 
porated, by the name of the Grafton Railway & 
Light Company, capitalized at $400,000. The com- 
pany will construct and operate an electric railway 
and an electric light and power plant in Grafton. 


BENWOOD.—The Benwood & McMechen Elee- 
tric Light Company and the Home Electric Com- 
pany, of McMechen, have been consolidated and 
the Ohio Valley Electric Light Company of Ben- 
wood and McMechen will begin its existence as an 
incorporated concern. The articles of incorpora- 
tion filed by the company state its capital stock to 
be $50,000, the incorporators being W. H. Snyder, 
Charles Schad, Robert Newton, of Benwood, and 
S. E. Dorsey, of McMechen. 


WISCONSIN. 


RACINE.—A proposition is being agitated bere 
for a municipal electric light plant. 


JANESVILLE.—The National Light, Fuel & 
Gas Company has been incorporated with a ca 
ital of $5000. 

ALBANY.—Warren & Tompkins, owners of the 
local electric light plant are making extensions to 
their system. 

OSHKOSH.—The Central Construction Com- 
pany may apply for a lighting and power franchise 
here, it is said. 

SHEBOYGAN.—Frederick Karste has resigned 
the presidency of the Sheboygan Light, Power 
& Railway Company. 

MADISON.—The Madison Gas & Electric Com- 
pany has installed a 600-h.p. Westinghouse steam 
turbine at its power house. 


CAMPBELLSPORT.—The Dundee Water Pow- 
er & Electric Light Company has recently added 
an arc circuit to its system. 

AMERY.—The Amery Electric Company is 
extending its commercial lighting circuits and 
adding a dynamo to its equipment. 

MILWAUKEE.—The Milwaukee Electric Rail- 
way & Light Company’s plant has been dam- 
aged by fire to the extent of $5000. 

MAYVILLE.—The F. Paustian Milling Com- 
pany has recently installed in its lighting plant a 
new boiler, new engines and a new generator. 

MANITOWOC.—The Common Council has or- 
dered the city engineer to prepare estimates of 
the cost of erecting a municipal lighting plant. 

SHAWANO.—The managers of the municipal 
lighting plant are changing the city arc light sys- 
tem from direct current to series alternating cur- 
rent. 

CASSVIJ.LE.—It has been voted by the citi- 
zens to install an electric light plant. The con- 
tract has been let to the Galena Iron Works at 
$4310. 
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PLATTEVILLE.—The Platteville Light & Pow- 
er Company will probably increase both its steam 
and electrical equipment this year, as both Lave 
reached the limit of their capacity. : 


WATERLOO.—Alexander Archie, E. J. Rood, 
and others have incorporated the Consolidated 
Electric Light Company, having a capital stock of 
$75,000. Mr. Archie is president of the new con- 
cern. 


-tLILWAUKEE.—Press reports state that in the 
budget for 1905 a provision of $400,000 is made 
for a municipal lighting plant, and it is understood 
that plans for the building have been filed with 
the building inspector. 


MANITOWOC.—The West Side Electric Com- 
pany, recently granted a franchise, will at once 
begin work on the erection of a $200,000 electric 
plant for furnishing power and heat. Ex-Mayor 
William Rahr is at the head of the enterprise. 


CANADA. 


ALVISTON, ONT.—The Alviston Power Com- 
pany, Ltd., is extending its circuits to provide for 
about 300 more private lights. 


ST. THOMAS, ONT.—Bids will be received 
February 15 by S. O. Perry, city treasurer, for 
$200,000 gas and electric light bonds. 


CALGARY, N. W. T.—The ratepayers of Cal- 
gary have decided in favor of installing a munici- 
pal electric lighting system in the town. 


CAMPBELLFORD, ONT.—It is proposed to in- 
stall at the city electric light plant two direct- 
connected units of 800 kilowatts capacity each. 


THOROLD, ONT.—It is proposed to substitute 
alternating-current series arc lamps for the direct- 
current lamps now used for lighting the city 
streets. 


OSHAWA, ONT.—The Oshawa Electric Light 
Company is extending its street lighting circuits 
and also arranging to increase its service to private 
consumers. 


PETROLIA, ONT.—The Petrolia Electric Light, 
Heat & Power Company is installing a new street 
lighting system of alternating-current series en- 
closed arc lamps. 


STRATHROY, ONT.—A new engine room is 
being built at the municipal electric light plant, 
and upon its completion a new engine and con- 
denser will be installed. 


OTTAWA, ONT.—Application will be made to 
the Dominion Parliament at its coming session 
by the Niagara-Welland Power Company for an 
act authorizing the company to use its proposed 
canal for navigation purposes, to construct a 
tramway along its right of way, and to extend 
the time for the completion of its works. 


TORONTO, ONT.—The Ontario Power Com- 
pany has closed a contract with the Westinghouse 
Electric & Manufacturing Company for an alter- 
mating-current generator with a rated output of 
10,000 horse-power at 85 per cent. power factor, 
designed for direct connection to water wheels. 
It generates three-phase current at 12,000 volts 
and 25 cycles and runs at a speed of 187.5 r.p.m. 
Among other apparatus included in the contract 
were twelve 3000-kw. oil-insulated water-cooled 
transformers wound for 12,000 and 60,000 volts; 
two 375-kw. exciters, and complete switchboards. 


HAMILTON, ONT.—The Hamilton Cataract 
Power, Light & Traction Company has recently 
started the two s5000-kw. Westinghouse generators 
in its De Cew Falls power station in Ontario. 
Power is supplied from Welland canal feeders, 
tapped in about 14 miles above the power station, 
and at the station the water has a head of 267 
feet. The Westinghouse generators are of the 
two-bearing type, direct connected to Escher- 
Wyss water wheels, and run at a speed of 286 
r.p.m. ‘They generate three-phase current at a 
frequency of 66 cycles, and a pressure of 2400 
volts. The power is transmitted to this city where 
it is used for lighting, street railway and manu- 
facturing purposes. A reserve steam-driven sta- 
tion is located at Hamilton, which contains two 
1000-kw. Westinghouse generators. The entire 
station and high-tension apparatus are of West- 
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inghouse design. The company has two separate 
three-phase transmission lines to Hamilton, a dis- 
tance of about 35 miles. The high-tension ap- 
paratus is designed for a pressure of 40,000 volts, 
but will be operated for a time at 20,000 volts. 
Mr. Wm. C. Hawkins is general manager of the 
Hamilton Company, and is also engineer in charge 
of the installation. 


NIAGARA FALLS, ONT.—The Canadian Ni- 
agara Falls Power Company, which is owned by 
the Niagara Falls Power Company on the Amer- 
ican side of the river, set in motion a short time 
ago two of its 10,000-h.p. turbines. The offi- 
cers of the power company, the commissioners of 
the Niagara Falls Queen Victoria Park, and other 
guests were witnesses. The trial was a great 
success. _ These are the largest working turbines 
and dynamos in the world, and their successful 
operation marks an important era in electrical de- 
velopment. Francis Lynde Stetson, of New York, 
and President W. H. Beatty, of the Canadian 
company, turned on the power, and each unit 
under full power developed 12,000 volts, and ran 
without a hitch. At the beginning of the test 
President Beatty turned on the water for wheel 
No. 1. The wheel was allowed to reach its full 
speed of 250 revolutions a minute and then Pres- 
ident Beatty threw the switch which placed the 
generators in action. Wheel No. 2 was thrown 
on and 20,000 horse-power was developed. The 
Canadian Niagara Power Company is the first 
Canadian company to harness Niagara. Five 
electrical units of 10,000 horse-power each are be- 
ing installed and six more can be added. The 
turbines for each unit were designed and manu- 
factured in Switzerland. Each is at the bottom of 
a pit and attached by a vertical shaft to a 10,000 
horse-power generator. The water is led to the 
driving wheels by penstocks, each of which is ten 
feet in diameter. The water is discharged through 
a short tunnel which ends at the water’s edge just 
below the Horseshoe Falls. The tunnel is driven 
through solid rock and is lined with brick. The 
Canadian power house is connected with the one 
on the American side by cables which are carried 
in conduits through Victoria Park and across the 
upper steel arch-bridge. The first power from 
the Canadian plant will be transmitted to Toronto 
for power and lighting. Much of the power gen- 
erated at the Canadian plant, will, however, be at 
the disposal of American consumers. In building 
the plant it has been so arranged that machinery 
for developing 100,000 additional horse-power over 
the present limit, may be installed at any time. 
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MEXIOO. 
MALINALTANGO FALLS.—Maj. George B. 
Burbank and George Stuart Simons, of New 
York; A. S. Harvey, of Leadville, Col., and Phila- 
delphia capitalists are interested in a project to 
establish a large electric light and power plant at 
the Falls near the City of Mexico. About 25,000 

horse-power will be generated. 


CHAPALA.—Carlos Navarro Mora has been 
granted a concession by the state government for 
the establishment of an electric light plant and 
textile mill at the town of Chapala. The con- 
cession specifies that work on the two plants must 
be commenced within six months, and grants an 
exemption from all state taxes for a period of ten 
years. The electric plant will furnish light for 
the streets of Chapala. 

MEXICO CITY.—Mr. David Reyes Retana, of 
this city, is primarily interested in a concession 
which is being negotiated for with the Mexican 
Government looking to the establishment of a 
large hydro-electric plant on the River Mexcala, 
State of Guerrero. It is proposed to use at least 
60,000 liters of water per second. Half the power 
to be developed is intended for lighting and man- 
ufacturing purposes and the rest for irrigation. 

MEXICO CITY.—The Mexican Light & Power 
Company, Limited, has secured a new contract 
from the Federal Government of Mexico, for light- 
ing the City of Mexico for a period of ten years. 
The new contract increases the number of arc 
lights to 1200 to burn 4000 hours annually. The 
annual sum to be paid the company by the Mexi- 
can authorities is $325,777. The old contract was 
undertaken by the Mexican Electrical Works, Lim- 
ited, formerly owned by the Siemens & Halske 
Electric Company, which was purchased some time 
ago by the Mexican Light & Power Company. 
The company is authorized under the new con- 
tract to generate current from the old Siemens & 
Halske steam plant, or from its Necaxa hydraulic 
plant. Hugh L. Cooper, ‘chief engineer and man- 
ager of construction of the company, which is 
building the 45,000-h.p. Nicaxa-Mexico City-El 
Oro power transmission system, has resigned his 
position in order to devote his entire attention 
to the installation of the Niagara Falls (Canadian 
s.de)-Loronto plant and other important projects 
in the United States and Canada. Before re- 
commencing work, however, he will take a two- 
months trip to Europe. Mr. F. S. Pearson, vice- 
president and consulting expert of the Mexican 
Company, is now in the southern republic looking 
over the construction of the system. 


The accompanying tables already appear on page 93 of this issue 
in connection with the article on “Changing Magnet Windings for Differ- 
ent Voltages” and are reproduced here for the convenience of those 
who might wish to cut them out without destroying any of the reading 
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POWER AND LIGHTING EQUIPMENT OF A BROOKLYN MUSEUM 


PLANT OF THE BROOKLYN INSTITUTE OF 


ARTS AND SCIENCES. 


BY E. T. WALSH. 


The museum of the Brooklyn Institute 
of Arts and Sciences, located on Eastern 
Parkway, near Prospect Park when fin- 


Since the edifice was first started it has 
been the policy of the management to gen- 
erate the electricity necessary for lighting 
and power service, and as a temporary ex- 
pedient part of te ground floor of the west 
wing was dey d to a power plant. The 
equipment consists of two Ideal engines, 
one of 125 horse-power and the other of 


and the installation to be described was . 
designed to supply the increased demand 
with a sufficient reserve to provide for fu- 
ture extensions. 

The new plant is situated on what will be 
one of the open courts of the completed 
museum, and is connected with the main 
building by tunnels. It is a plain brick 
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FIG, I.—ENGINE ROOM IN POWER AND LIGHTING PLANT OF THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES. 


ished will be a large rectangular building 
560 feet square, and having four interior 
open courts. The west wing has been in 
use for seven years, the central portion is 
ready for occupancy, and the east wing is 
now under process of construction. 


75 horse-power, which are direct-connected 
to compound-wound G. E. dynamos. Steam 
is supplied by two tubular boilers. The 
completion of the central portion of the 
museum increased the demand for power 
far beyond the capacity of this old plant, 


structure one story high, with a flat fire- 
proof roof, water-proofed cement floors in 
the engine and pump rooms, and brick 
floors in the boiler room and coal vault.. 
It is well lighted and ventilated by win- 
dows generous in size and number. The 
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main part is 84 feet 4 inches long by 52 feet 
wide, with an ell 14 feet wide by 24 feet 
4% inches long. The building is divided 
by a brick wall into a boiler and engine 
room. In one end of the boiler room are 
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The shells are of % inch, and the heads of 
¥%-inch flange steel, the dome shells and 
dome head being of 9-16 inch metal. The 


horizontal seams are triple riveted, with dou- 
ble butt straps. 


The seams joining the 


FIG. 2.—BOILER ROOM OF BROOKLYN 


the coal bunkers and hydraulic elevator for 
removing the ashes. Part of the engine 
room is occupied by the pumps and auxil- 
laries, together with the steam and water 
piping. This portion of the room is on the 
same level with the boiler room. In the 
ell the chief operating engineer has his of- 
fice, the floor of which is on the same level 
as the finished grade of court. At the op- 
posite side of the engine room and on the 
same level as the office, is located a toilet 
room containing a closet and lavatory, with 
lockers for the engineer’s assistants. 

Coal is delivered to the plant in carts and 
deposited in the vault through manholes. 
The capacity of the coal vault is 500 tons. 
The ashes are dumped from the grates into 
a pit and shoveled into barrows and wheeled 
to the hydraulic lift. The ashes are at 
present used for filling in purposes, but will 
ultimately be removed by cart. 

There are four boilers of the horizontal 
return-tubular type in the boiler room, each 
78 inches in diameter and 18 feet long, con- 
taining 120 American lap-welded tubes 3% 
inches in diameter. Each is supplied with a 
dome 36 inches in diameter by 36 inches 
high, and has two manholes, one in the 
front heat under the tubes and the other 
in the top of the shell. There is also a hand- 
hole in the rear head under the tubes. The 
boilers are supported on heavy cast-iron 
lugs, eight to a boiler, which have an 18- 
inch bearing on the wall and 16 inches on 
the boiler shell, being connected thereto by 
I-in. rivets. Where the lugs rest on the wall, 
15-inch by 24-inch bearing plates, 54 inch 
thick, were provided, and between these and 
the lugs twelve 34-inch steel rollers are 
placed to permit expansion and contraction. 


INSTITUTE POWER PLANT. 


domes to the shells and the vertical seams 
of the domes are double riveted and stag- 
gered; all other seams are single riveted, 
the rivets being 15-16 inch in diameter, ex- 
cept in the supporting lugs. 
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therewith. The back connection, and the 
entire setting, where exposed to the flames 
and products of combustion, are lined with 
firebrick in fireclay batter. These bricks 
are bonded into the walls at every third 
course. Four pairs of extra heavy cast- 
iron buclestays are placed on each setting 
with 34-inch tie-rods extending across the 
top of the setting and connecting one buck- 
stay to its fellow directly opposite, while 
anchor bolts are used at the bottom of the 
stays. There are also 34-inch tie-rods ex- 
tending from the rear through the entire 
setting and bolting to the boiler fronts. 
Each boiler is provided with a sectional 
front made of 34-inch steel plates well 
bolted together with tee-bars placed on the 
back. The boilers are set in batteries of 


“two each, and iron ladders are provided to 


reach the top of the setting for free access 
to the valves. Each boiler is provided with 
two 5-inch pop safety valves, set to blow at 
go pounds, and the usual steam gauge, water 
gauge, etc., that go with a first-class equip- 
ment. The grates are of the Swift im- 
proved rocking and dumping type, six sec- 
tions to a boiler, each grate being 6 feet 6 
inches by 7 feet. 

The smoke and gases pass from each 
boiler through a wrought-iron breeching 
into a smoke flue common to each battery, 
the two smoke flues being connected with 
the smokestack by an oval smoke connection 
54 inches by 66 inches. The stack is 60 
inches in diameter inside and 125 feet high. 
It is of %-inch wrought-iron plates, with 
lapped joints, and is unlined. The base is 
well anchored to the foundation with six 
anchor bolts 13% inches in diameter. The 
stack is provided with gas-tight clean-out 


FIG. 3.—AUNILIARY APPARATUS IN ENGINE ROOM. 


The boilers are supported and enclosed in 
a setting of hard burned brick laid in ce- 


ment mortor with headers every third 
course, and a brick arch is built about 2 
inches above the shell and concentric 


doors placed at a convenient height above 
the floor level. Each smoke flue is equipped 
with a positive damper operated by hand 
from the boiler-room floor, while in the 
main smoke connection, near the stack, a 
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swinging damper is located, which is oper- 
ated by a Kieley automatic damper regu- 
lator. 

The high-pressure piping consists of 
steam mains from the boilers to the main 
engines, the auxiliary header and branches 
supplying the pumps, and the live steam 
connection to the heating system. This 
also includes the high-pressure drip system 
from the steam mains, and the feed mains 
from the boiler feed pumps to the boilers, 
also the blow-off piping to the plug cock. 

The low-pressure piping includes the ex- 
haust pipes from the main engines and aux- 
iliaries, the feed and water supply pipes and 
low-pressure drip piping, and the blow-off 
piping beyond the plug cock. 

Enclosed in the steam dome of each 
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taken. From the transverse header is also 
taken a branch for the purpose of supplying 
live steam to the heating systems of the cen- 
tral portion and the east wing. There is 
also a 7-inch connection made through a 
De Reyke separator to the heating system 
of the west wing. The high-pressure steam 
piping throughout is well equipped with 
valves for the protection and cutting out of 
any disabled portion of the plant. All 
high-pressure mains, branch connections, 
separators, etc., are dripped through Nason 
traps, which discharge into a high-pressure 
drip tank. The drip pipes from the mains 
and from each piece of apparatus are 
trapped separately and each trap has a by- 
pass. The high-pressure drip tank is 3 feet 
in diameter by 5 feet long, and is fitted with 


— 
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FIG. 4.—VIEW OF ONE OF THE 200-KW UNITS. 


boiler is a 7-inch Potter mesh separator and 
superheater, to which is joined a 7-inch 
branch leading to the steam main. These 
branches have bends in horizontal and ver- 
tical planes that provide against strains due 
to expansion and contraction. Two valves 
are placed in each branch, one at the sepa- 
rator and the other at the tee in the steam 
main. The steam main increases from 7 
inches in diameter where the first branch 
connects with it to 12 inches in diameter 
beyond the last branch. This header passes 
through the division wall about 12 feet 
above the floor, after which it descends and 
delivers to a 12-inch transverse header level 
with the engine-room floor. The connec- 
tions to the main engines are taken from the 
top of this header and are carried over the 
engines, ending in a De Reyke separator 
which is connected to the throttle valve. A 
valve is placed on each of these connections 
where they leave the header. 

The steam for the pumps is taken from 
the header just mentioned through a 7-inch 
pipe which forms an auxiliary header, from 
which all connections to the pumps are 


a manhole in the head, and gauge glass, 
vapor pipe, etc. This tank is emptied by a 
pump controlled by a Kieley automatic 
pump governor discharging into the boiler 
feed line. 

The boiler feed-water system consists of 
a 3-inch supply from the city mains to a 
7⁄2 by 5 by 6-inch duplex pump, from 
which it is discharged into a 3-inch main. 
The discharge from this high-pressure drip 
pump is also connected to the main, which 
connecfs to a Ward feed-water filter and a 
Berryman feed-water heater, which is lo- 
cated in the main exhaust system and used 
as an induction or dead-end heater. The 
feed line is so arranged that either the filter 
or the heater, or both, may be by-passed. 
From the heater the line passes directly 
over the boiler fronts from which 2-inch 
branches are taken to feed into Fox water 
arches which are connected to the boilers. 
In each branch an angle valve is placed next 
to the header with a check and straight- 
away gate valve near the floor between this 
and the water arch. As an extra precaution, 
two monitor injectors have been installed 
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in the feed system. These are piped so as 
to send the water through the filter and 
heater before it reaches the boiler. 

The Ward filter is composed of six cast- 
iron cylinders, 12 inches in diameter by 7 
feet high over all, which are fitted with a 
complete set of special cast-zinc bars and 
filled with animal charcoal. It is provided 
with a removable outside strainer box and 
has a 3-inch feed-water inlet and outlet. Itis 
built for a working pressure of 150 pounds. 
The heater used is an induction or dead- 
end heater which has no exhaust outlet, the 
action being as follows: Steam from the ex- 
haust enters the heater, filling the steam 
space around the tubes, and the cold water 
passing through the tubes condenses some 
of the steam, thus lowering the pressure in 
the heater. The continuous flow of cold 
water through the tubes ,and the conse- 
quent condensing of the exhaust induces a 
constant flow of steam into the heater, 
hence the name induction heater. Each 
pound of steam entering the heater brings 
with it a certain amount of entrained air. 
This passes out from the top through a 
small vapor pipe, which sometimes dis- 
charges into the exhaust main, but in this 
case discharges into the vapor pipe leading 
to the roof. 

The main exhaust header is located di- 
rectly under the main steam header and be- 
gins at the north end of the pump room, 
running south and ending in a muffler tank. 
It increases from 8 inches in diameter, 
where the exhaust from the first engine 
enters to 10 inches in diameter, where it 
enters the muffler tank. The exhaust branches 
from the main engine enter the header at 
the bottom after passing under the floor in 
trenches, which are covered with cast-iron 
floor plates. From the outlet of the muf- 
fler tank, the exhaust pipe rises vertically 
to a 10 by 10 by Io-inch tee, from one 
outlet of which a 10-inch pipe runs to the 
heater main. Between this heater main and 
tee is located the connection to the induction 
heater. Just beyond the ro by 10 by 10- 
inch tee is placed a Kieley back-pressure 
valve from which a free exhaust, 10 inches 
in diameter, is carried to the top of the 
smokestack, ending in a copper exhaust 
head. The exhaust steam from all the 
pumps is delivered to this exhaust main 
through an auxiliary header 7 inches in di- 
ameter. Gate valves are used throughout 
on the main exhaust headers, and on all 
branches to main engines and pumps. A 
complete system of low-pressure drips is 
used, connecting with the exhaust main and 
branches wherever required from the cylin- 
ders of all engines and pumps, the exhaust 
head, the muffler tank, feed-water heater, 
etc. This system empties into a low-pres- 
sure drip tank. The drips from the ex- 
haust pipe and from each engine pump, etc., 
are trapped separately. 

At the rear of the boilers, directly on the 
floor, is the blow-off main 3 inches in di- 
ameter, which ends in a blow-off tank. Each 
boiler is connected through a 3-inch branch, 
which has a 3-inch blow-off plug cock. The 
blow-off tank is 3 feet in diameter by 8 feet 
high. It is fitted with a manhole, glass 
water gauge, etc, and contains a cooling 


124 


coil of seamless brass pipe, 3 inches in 
diameter containing 60 linear feet. The 
outlet is connected to the blow-off pump, 
which discharges to the sewer. The sewer 
being above the level of the blow-off tank, 
made it necessary to have a pump for this 
purpose. The boiler blow-off from the 
boiler shell to the plug cock just outside 
the setting is of 3-inch extra heavy wrought- 
iron pipe encased in firebrick. | 

Vapor pipes 2% inches in diameter are 
provided from the blow-off and drip tanks 
with a valve placed on each. These are con- 
nected to a 4-inch main vapor pipe leading 
to the top of the smokestack and ending in 
a copper exhaust head. 

The pipe used for the high-pressure mains 
is of standard full-weight wrought iron 
with extra heavy flange fittings. Pipes 
abave 4 inches have flanged joints packed 
with copper corrugated gaskets, while 
those less than 4 inches in diameter have 
screw joints without any packing. The 
boiler feed pipes are of iron size hard- 
drawn brass, with brass fittings. All cold- 
water pipes are of standard guaranteed 
full weight galvanized wrought iron with 
galvanized fittings. Particular care was ex- 
ercised in installing the live steam exhaust 
pipes, with a view to preventing noise and 
vibration. 

The valves used on the high-pressure 
steam pipes are gate valves of extra heavy 
pattern with ribbed or recessed flanges, 
bronze discs and seats, and composition 
spindles and stuffing boxes. The valves on 
the feed line are of extra heavy brass. All 
other valves, 2 inches in diameter or less, 
are of steam metal, with finished trim- 
mings ; those over 2 inches have iron bodies 
and brass trimmings. All valves, except 
the angle valves used where the feed 
branch to the water arch leaves the feed 
main and the plug cocks in the blow-off 
pipes, are of the gate type. 

Magnesia pipe covering is used through- 
out. The pipes passing through the tunnels 
and in trenches underneath the engine room 
floor, have an extra covering of No. 10 
canvas drawn tight and neatly sewed and 
then painted with two coats of fire-proof 
paint. The domes of the boilers, the feed- 


water heater, the feed-water filter, all tanks, . 


separators, pump governors, traps, fittings, 
valves, etc., are covered with magnesia 
blocks 134 inches thick, securely wired, the 
whole neatly covered with a No. Io can- 
vas jacket and painted with two coats of 
fire-proof paint. 

The smoke connections and the stack up 
to the roof are covered with magnesia 
blocks 11⁄4 inches thick, and finished with 
hard plaster. The covering is placed on a 
framework of wire net surrounding the 
smoke connections and stack 2 inches from 
the iron, thus forming an air space. This 
covering is painted with black Japan 
varnish, 

The pumps located in the pump room are 
as follows: Two 7% by 5 by 6-inch pumps 
for returning the water of condensation 
from the receiving tank and for feeding 
fresh water into boilers; three 6 by 4 by 6- 
inch pumps for draining the high-pressure 
and low-pressure drip tanks and the blow- 
off tank; one 10 by 6 by 10-inch pump for 
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house service, and one 14 by 7 by 10-inch 
Underwriters’ fire pump. These pumps are 
all of the duplex type, built for a working 
pressure of 150 pounds. The house service 
and fire pumps are provided with Ford reg- 
ulators and safety draining devices. 

Three engines of the Harrisburg stand- 
ard high-pressure type built by the Harris- 
burg Foundry and Machine Works, of 
Harrisburg, Pa., furnish the motive 
power. Two of these have a capacity of 
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board in the dynamo room feeds the 
switchboard used in connection with the old 
plant. In the central portion another 
switchboard is located for controlling the 
lights used there and for lights in the east 
wing. Still another switchboard, from 
which the stage lights are manipulated, i 
located in the auditorium. The main 
switchboard is made up of three panels of 
gray Tennessee marble. All exposed work 
on the face of the board is highly finished 
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FIG. §.—MAIN SWITCHBOARD IN ENGINE ROOM. 


320 horse-power each, and the other has a 
capacity of 120 horse-power. Following are 
the principal dimensions of the engines: 


Large Small 

engines. engine. 
Diameter of cylinder ...... 22 ins. 15 ins. 
Length of stroke .......... 20 ins. 14 ins. 
Revolutions per minute .... 200 275 
Guaranteed horse-power .... 320 120 
Diameter of steam pipes ... 7 ins. 5 ins. 
Diameter of exhaust pipe .. 9 ins. 6 ins. 
Type of governor ...........2. Fly-wheel governor 
Initial steam pressure .......cceseeees 80 pounds 
Point of cut-off ....esssssesecsecesso 25 per cent 


These engines are of the direct-connect- 
ed type, the sub-base under each engine 
supporting the generator and Qut-board 
bearing. Each engine is equipped with a 
Manzel oil pump for lubricating the cylin- 
ders. 

The dynamos are Keystone multipolar 
direct-current compound-wound machines, 
built by the Burke Electric Company, of 
Erie, Pa., the principal data being as fol- 
lows: 


Kw. Speed. Volt. Amp. 
Large dynamos .... 200 200r.p.m. 125 1600 
Small dynamo ..... 75 270fr.p.m. 125 600 


They are guaranteed to operate under full 
normal load for twenty-four hours per day 
without any undue heating. 

A rather peculiar arrangement of switch- 
boards has been adopted. The main switch- 


in bright copper. The usual instruments, 
switches and circuit-breakers are provided. 
The board in the west wing is fed by feed- 
ers from the main switchboard, which con- 
nect with the bus-bars already in place. The 
lights used in this wing and the passenger 
elevator are controlled from this board. 

The switchboard in the central portion is 
equipped with nineteen auxiliary circuit- 
breakers, nineteen knife switches, one main 
circuit-breaker, and one main knife switch 
of 1500 amperes capacity. The other knife 
switches and circuit-breakers vary in size, 
depending upon the load they carry. The 
board is of Tennessee marble trimmed with 
a nickle frame. 

At the rear of the stage in the auditorium 
is a small switchboard from which the light 
effect on the stage is controlled. This board 
has four dimmers mounted upon it, to- 
gether with numerous switches and fuse 
blocks. 

There are furnished in position the fol- 
lowing feeders: One set of cables leading 
from the main switchboard to the switch- 
board in the west wing. One set of cables 
leading from the main switchboard to the 
switchboard in the central portion of the 
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building. A set of empty conduits lead from 
the main switchboard into the central facade, 
which are to be ultimatley used to hold 
cables conveying current to this switchboard 
for the east wing. One set of cables con- 
nects each dynamo to the main switchboard. 
The compensating leads are of the same size 
as the positive and negative leads. All of 
the cables are flexible stranded, composed of 
No. 16 B. & S. conductors having an insula- 
tion of rubber and covered with lead armor 
heavily tinned. The generator leads, how- 
ever, are not lead armored, but have two 
layers of tape put on spirally in opposite di- 
rections, and are then covered with two sub- 
stantial braidings well coated with preserva- 
tive. 

For the information and data incorpo- 
rated in the above, the writer is indebted 
to Mr. Lewis J. Hart, engineer in charge of 
the plant. 
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THE CHEMICAL PURIFICATION OF BOILER 
FEED-WATER. 


BY GEORGE E. WALSH. 


The economy secured by the purification 
of boiler feed-water varies according to the 
chemical constituents of the water. Very 
few plants obtain water entirely free from 
boiler-incrusting constituents. Some moun- 
tain streams are quite pure. while others 
contain so much limestone, gypsum, free 
sulphuric acid, and magnesium chloride that 
the efficiency of a boiler is very greatly re- 
duced. Water flowing through peat bogs 
often contains corrosive acids in such quan- 
tity that the life of the boiler is quickly af- 
fected, while in the great coal districts 
feed-water is apt to be heavily impregnated 
by iron salts and free sulphuric acid. 

It has been estimated that a scale of sul- 
phate of lime one-sixteenth of an inch thick 
will reduce the efficiency of a boiler 14.7 
per cent: As there is a difference in the 
conducting power of boiler scale composed 
of different chemical compounds, the loss 
in boiler heating of water varies consider- 
ably. In experiments made with boilers 
coated inside with plaster of Paris and with 
Portland cement, it was found that it re- 
quired no more time to heat the water in 
the boiler coated with plaster of Paris than 
in a clean one, but in the cement-lined boiler 
it took 19 to 23 minutes to heat the water to 
205 degs. Fahrenheit, while 16 minutes 
were required in the clean boiler. 

The conductivity of the boiler scale is 
therefore an important consideration. The 
loss depends upon the kind of scale and not 
altogether upon its thickness. The relative 
value of chemical water purifiers is there- 
fore a matter depending on the analysis of 
the feed-water. Very few boiler-scales are 
as harmless as plaster of Paris or Portland 
cement. 

The practice of purifying the feed-water 
is quite general now in large plants through- 
out the country. Both mechanical and 
chemical treatment has been carried to a 
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relatively high point of success, and the re- 
sults obtained indicate a great saving. The 
purifying and softening of the feed-water 
is doing away with the mechanical washing 


- and cleaning of the boilers, except at long 


intervals, and there is a direct saving in 
boiler repairs and labor of washing that av- 
erages from 50 to 75 per cent. Frequent 
blowing-off for the removal of sludge and 
scale is also costly in the end. 

Of the many chemicals used for purifying 
feed-water, sodium phosphate is best, and 
soda ash and lime next. When applied di- 
rect in the boiler the soda ash causes the in- 
crusting solids to change to carbonates. 
When precipitated in the boiler in this 
form, they can easily be blown off as soft 
sludge. In their former condition the solids 
when precipitated in the boiler adhere to the 
sides and are not easily dislodged except by 
some mechanical cleaning method. This 
chemical treatment is inexpensive at the be- 
ginning, but it requires frequent blowing- 
off to remove all particles. In small plants 
where it is not advisable to build expensive 
softening plants, it produces good results. 
This practice must be kept up continually 
to keep down the boiler-scale, and where 
very hard water is used sufficient soda must 
be introduced to cause foaming of the 
water when blown-off. 

The amount of soda ash used to each 
thousand gallons of water should be 0.16 
per pound of magnesium chloride, 0.13 of 
magnesium sulphate, 0.10 of calcium sul- 


_ phate, 0.02 of magnesium carbonate, and 


0.02 of calcium carbonate. 

The phosphate of soda, or tri-sodium 
phosphate, has been employed very exten- 
sively for purifying feed-water for boilers, 
but it costs three or four times as much as 
the soda ash. On the other hand, it is more 
effective in its results, for in precipitating 
the lime salts it makes them absolutely non- 
adherent. They are easily blown off, and 
practically none adhere permanently to the 
sides of the boiler. To make the effect as 
great as possible the water should be slightly 
heated, for the chemical action is very slow 
without heat. No expensive plant is re- 
quired for purifying the water with tri- 
sodium phosphate. A gauged barrel is gen- 
erally attached to the feed line, and the di- 
rect application of the chemicals to the 
water is automatically obtained. 

In all the different treatments of impure 
feed-water for boilers, the question of the 
constituents of the water should determine 
the character of the chemical formula. 
Manufacturers drawing their boiler feed- 
water from streams in coal-mining sections 
have obtained excellent results by means of 
milk of lime. Lime and soda ash in equiv- 
alent amounts have given the best results, 
however, for in the milk of lime treat- 
ment sulphate of lime is left in the boiler, 
and this of itself is a scale-forming sub- 
stance. 

The treatment of feed-water by chem- 
icals introduced directly into the boiler or 
pipes is a cheap method for preventing the 
formation of scale in boilers, but it 1s un- 
satsfactory in the end for large plants un- 
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less softening machines are employed. The 
water-softening and purifying plant costs 
considerable at the outset. But where the 
boiler feed-water is laden with acids that 
tend to form boiler scale, it is poor economy 
to resort to. temporary makeshifts. 

There are several types of water-soften- 
ing machines in use, but all of them seek 
to produce chemical action by means of 
heat before the mixture enters the feed- 
water. There are both intermittent and 
continuous softening plants. In the former 
the water enters the storage tanks at certain 
intervals where it is softened and purified 
chemically. In the latter system the feed 
is continuous, and the softening and puri- 
fication goes on without cessation. The 
flow of the water to the plant operates all 
the mechanism used, and regulates the ac- 
tion so that no operator is needed to watch 
it. The chemicals are likewise fed auto- 
matically so that perfect uniformity of feed- 
water can be depended upon. The chem- 
icals are mixed with hot water in the con- 
tinuous system, and when they enter the 
feed-water they immediately act upon it. 
The chemical reaction proceeds automati- 
cally until the water is thoroughly softened 
and the mechanical action of sedimentation 
is made perfect. A filter finally completes 
the process. 

The cost of softening plants is not so 
great as the difference in the loss of ef- 
fective and non-effective boilers proves in 
the end. The cost for small plants is pro- 
portionately larger than for those from 
5000 to 20,000 horse-power. Where steel 
tanks are used, the softening plants cost 
from $4 to $5 per horse-power for installa- 
tions. These prices apply to plants below 
1000 horse-power. Above this and up to 
2000 horse-power, the price of installation 
runs down from $4 to $3, while from 2000 
to 5000-h.p. plants the cost may run as low 
as $3 and $2. With very large plants the 
saving is quite remarkable. Although few 
companies quote prices lower than $2 and 
$3 per horse-power for large plants, a num- 
ber have installed 15,000 and 20,000-h.p. 
plants at a cost- as low as $1.20 per horse- 
power of installation. For such establish- 
ments the economy obtained is out of all 
proportion to the loss that would follow the 
disuse of softening machines. 

The depreciation of softening plants is 
an item worth considering. Wooden tanks 
depreciate very rapidly, and unless their 
cost of construction is much lower than 
steel they are not good investments. Where 
reasonable care is exercised steel tanks do 
not, as a rule, show more than 5 per cent. 
depreciation a year. 

The further cost other than the construc- 
tion and maintenance of softening plants 
comes from the chemicals used. Lime and 
soda ash are fortunately cheap, and so is 
tri-sodium phosphate, which sells from 
4 to 5 cents a pound. A good deal of the 
commercial lime, however, contains a high 
percentage of magnesia, and unless a brand 
containing from 90 to 95 per cent. of lime 
can be obtained it should be rejected for 
water-softening purposes. Water which 
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owes its hardness chiefly to carbonates of 
lime and magnesia is very easily and cheaply 
softened. -‘Water—contamiiig sulphates and 
other soluble compounds of lime and mag- 
nesia 1S more expensive to purify. The 
cost of softening waters varies from 1 to 2 
cents per 1000 gallons, for while it takes 
only 2 mills per r000 gallons to remove 
1.42 pounds of carbonate of lime by the 
lime-water treatment, it requires 1 cent and 
2 mills per 1000 gallons to remove ten 
grains of sulphate of lime, and more in 
proportion to remove sulphate of magnesia. 


The economy effected consists of saving 
boilers for longer periods of work, and 
substantial economy in fuel and repairs. It 
is impossible to secure satisfactory, con- 
tinuous service from boilers coated with 
only a thin scale. If plants are not supplied 
with water-softening machines, the direct 
application of chemicals to the feed-water 
will greatly lessen the loss and waste. Scale 
may ultimately form inside of boilers thus 
treated, unless watched carefully and the 
precipitated sediment blown off systemati- 
cally. But the saving is considerable even 
where this practice is resorted to. 

A saving of 15 to 16 per cent. in the ef- 
ficiency of a boiler is a factor in the opera- 
tion of a steam plant that amounts to a large 
total at the end of a year. But if one adds 
to this a saving of 15 per cent. in the fuel 
another stage in the question of economy 
is reached that appeals more directly to 
the cost of operation. A number of tests 
carefully computed show that the average 
saving in fuel runs from 10 to 16 per cent. 
Even in using Lake Michigan water, 
which contains 12.16 parts of scale-form- 
ing substances, a saving in coal amounting 
to 25 to 35 cents per ton has been effected 
by the use of water-softening plants. 

Only an approximate estimate of the ac- 
tual saving effected in purifying and soft- 
ening feed-water before it enters the boiler 
can at best be obtained, but sufficient tests 
and practical data are available to show 
that it 1s a vital question in modern steam- 
operated plants. The fact that some re- 
ports indicate the loss with ordinary feed- 
water is inconsiderable shows that the 
quality of the water used is unusually good. 
The loss of one plant, however, need not, 
necessarily be that of another. Feed-water 
must be taken into account in estimating 
the cost of operating a plant in any given 
part of the country. An analysis of the 
water should be made before the first stone 
of the foundation has been laid., Other- 
wise, the question of cost of operation may 
materially differ from the first figures given. 

Sulphate of lime deposits its scale in the 
boiler so gradually that the danger is often 
misunderstood. But the scale increases in 
concentration and hardening until the coat- 
ing becomes a permanent barrier against 
free heat conductivity. Many other scale- 
forming substances are deposited much fas- 
ter than sulphate of lime, and they are cor- 
respondingly easier to remove. Some feed- 
water heaters will partly neutralize these 
deposits, and they are sometimes removed 
in considerable quantity by scum-catchers 
or blow-off cocks. But all the carbonate 
of lime cannot be removed in this way. 
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PREDETERMINATION OF SOLENOID CHAR- 
ACTERISTICS. 


BY PAUL C. PERCY. 


In order to work a solenoid to best ad- 
vantage, it should be proportioned so that 
when the plunger is all the way in, the 
magnetic density in it is extremely high. 
The writer has been accustomed to make 
the magnetic circuit such that when the 
plunger is “home,” the calculated density in 
it is about 120,000 lines per square inch and 
in the yoke or exterior portion of the circuit 
about 60,000 lines per square inch. The 
“neck” of the solenoid, or that part through 
which the plunger slides, should be long 
enough to make the magnetic reluctance of 
the annular air-gap there very low as com- 
pared with the main air-gap when the 
plunger is in its idle position; a good pro- 
portion for ordinary work is obtained by 
making the annular air-gap ten times the 
area of the plunger cross-section. This is 
accomplished with sufficient closeness by 
making the length of the neck 2% times 
the diameter of the plunger. 

It is necessary to interpose a non- 
magnetic buffer between the inner end of 
the plunger and that part of the magnetic 
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FIG. I.—STOPPED SOLENOID. 


circuit against which it would otherwise be 
drawn when the solenoid is excited; if 
this 1s not done, the plunger will not release 
promptly when the coil is disconnected from 
the supply source. A brass plate or screw- 
head 1-16 inch thick will answer this re- 
quirement. The plunger must also be pre- 
vented from making magnetic contact with 
the neck of the frame; a brass bushing 
with a 1-16-in. wall will serve here. This 
makes two air-gaps each 1-16 inch long 
when the plunger is “home,” the cross- 
sectional areas of which have a ratio of I to 
10 if the plunger is flat-ended. 

Coning the end of the plunger and recess- 
ing the stationary part of the frame to match 
it have the effect of making the pull more 
nearly uniform throughout the travel of the 
plunger, but as this complicates the calcula- 


_Ampere-turns = 500 1+ 2600.... 


[Vor. XVII. No. 3. 
tion of the air-gap and does not increase the 
initial pull, all other factors being the same, 
the writer prefers a plain, flat-ended plung- 
er, co-operating with a stationary flat-ended 
core of the same diameter inside the coil. 
This article, therefore, is based on a 
“stopped” solenoid of this type, as shown by 
Fig. I. 

It will be found that in practice the 
length of the magnetic path in the yoke need 
never exceed twice the length of path in the 
core and plunger when the latter is against 
the buffer; if it should exceed this propor- 
tion, the plunger travel will usually be so 
small in comparison to its diameter that an 
ordinary electromagnet could be used to 
advantage. 


Good machinery steel, such as plungers 
and cores are usually made of, requires 
about 470 ampere-turns per inch of length 
for magnetization at 120,000 lines per sq- 
in.: cast steel yokes at 60,000 lines density 
require about 15 ampere-turns per inch of 
magnetic path length. The air-gap be- 
tween the ends of the plunger and core will 
require 2350 ampere-turns when the plunger 
is “home,” and the annular air-gap will 
require 235 ampere-turns under the same 
condition. Therefore, the total excitation 
required to produce a magnetic density of 
120,000 lines per square inch in the plunger 
when it is against the buffer plate or screw 
will be 2585 + soo l; I being the active 
length of the core and plunger as indicated 
in the diagram, and the path length in the 
yoke being taken as twice the value of l. 
To cover the looseness of the plunger in 
the brass bushing at the neck the ampere- 
turns for the two air-gaps may be reason- 
ably made 2600 instead of 2585; then we 
have the relation: 


(a) 
Table I is calculated on this basis and will 
serve for most practical cases. 


—_— - 


TABLE IT. 
Ampere-turns for Different Core + Plunger 
Lengths. 
+. ò +. } +. Ù 
Va hea U i 

e et Xg Bo ote g 
ofa BS O26 es of E > 
1 1/2 3350 4 3/8 4788 9 1/2 7350 
1 5/8 3412 4 1/2 4850 9 3/4 7475 
1 3/4 347 4 5/8 4912 10 7600 
1 7/8 353 4 3/4 4975 10 1/4 7725 
2 3600 4 7/8 5o38 Io 1/2 7850 
2 1/8 3662 5 5100 10 3/5 7975 
2 1/4 3725 5 1/4 5225 II 8100 
2 3/8 3788 5 1/2 5350 II 1/4 8225 
2 1/2 3850 5 3/4 5475 II 1/2 8350 

5/8 3912 6 5600 11 3/4 8475 
2 3/4 397 6 1/4 5725 12 8600 
2 7/8 403 6 1/2 5850 12 1/4 8725 
3 4100 6 3/4 5975 12 1/2 8850 
3 1/8 4162 7 6100 12 3/4 8975 
3 1/4 4225 7 1/4 622 13 9100 
3 3/8 4288 7 1/2 6350 13 1/4 9225 
3 1/2 4350 7 3/4 6475 13 1/2 9350 
3 5/8 4412 8 6600 13 3/4 9475 
3 3/4 447 8 1/4 6725 14 9600 
3 7/ 453 8 1/2 6850 14 1/4 9725 
4 4600 8 3/4 6975 14 1/2 9850 
4 1/8 4662 9 7100 14 3/4 9975 
4 1/4 4725 9 174 7225 15 10100 


The next step is to determine the ap- 
proximate pul! of the solenoid, or to pro- 
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portion it to give a predetermined pull. In 
considering this part of the problem, the 
writer has based all calculations on the 
fundamental formula for the tractive force 
of a magnet when the armature is in con- 
tact with the polefaces. This, of course, 
is inaccurate for a solenoid when there is 
an appreciable air-gap between the ends of 
the stationary core and the plunger, but it 
gives results in favor of the solenoid—that 
is, the actual pull is greater than the cal- 
culated pull—in most cases. 

At any given magnetic density in the core, 
plunger and main air-gap, the ampere-turns 
required to force the flux through the dif- 
ferent parts of the magnetic circuit are 
readily ascertained; deducting the ampere- 
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A couple of examples taken from practice 
will serve to illustrate the application of the 
tables and the method on which they are 
based. Suppose one wishes to build a sol- 
enoid to lift 75 lbs. 114 inches. To use 
Table II, the density must be 40,000 or less 
because no coil lengths are given for den- 
sities above 40,000. It will always save 
time and trouble to tabulate trial values. 
In the present case the following prelimi- 
nary tabulation would be made: 


Core Core Coil Ampere- 
density. diameter. length. turns. 
20,000 4.18 11 5/8 8162 
25,000 3.32 15 7/8 10540 
30,000 2.92 20 1/8 12663 
35,000 2.375 24 1/4 14725 


From this it becomes evident that either 
25,000 or 30,000 lines density is preferable 


TABLE II. Coe 
Relation Between Plunger Travel, Maximum Coil Length, Density in Core, and Pull. 


Note: The pull in pounds is approximately equal to D*Xco-efficient. 


The numbers in the body of the table are maximum allowable lengths of the magnetizing 


in. 


E ter 
Ta coil. o~ 
The numbers at the heads of columns are magnetic densities in the core, in kilo-lines ay 
per square inch. 2a 
60 55 50 45 40 35 30 25 20 15 10 7 aE 
1/2 | 171/4 151/4 131/4 113/⁄8 93/8 71/2 § 3/4 37/8 2 TR 1/2 
/8 | 221/4 193/4 17 378 15 125/8 103/8 81/8 57/8 35/8 edad 5/8 
3/4 27 1/ 24 1/4 21 1/2 185/8 157/8 131/4 101/2 77/8 51/4 21/2 3/4 
7/8 | 321/8 287/8 251/2 221/4 191/8 16 127/8 97/8 63/4 33/4 7/8 
PIR aa 29 5/8 257/8 223/8 187/8 153/8 117/8 83/8 § 11/2 
x 1/8 .... 291/2 25 5/8 215/8 173/4 137/8 10 61/8 25/16 1 1/8 
.... 287/8 241/4 201/8 157/8 115/8 73/8 318 11/4 
wees 273/8 221/2 177/8 131/8 81/2 37/8 1 3/8 
x 1/2 30 1/8 25 197/8 143/4 9 3/4 43/4 13/4 | 11/2 
T 5/8 wees 273/8 217/8 163/8 107/ 5 1/2 21/4 | 15/8 
I 3/4 297/8 237/8 18 121/8 6 1/4 2 13/16| 1 3/4 
1 7/8 eee 257/8 191/2 131/4 71/ 33/8 | 17/8 
277/8 211/8 141/2 77/8 4 2 
/4 31 7/8 243/8 167/8 91/2 $ 21/4 
/2 wees 271/2 19 1g 11 1/8 | 21/2 
/4 | 305/8 215/8 125/8 71/4 | 23/4 
4 141/4 83/8 | 3 
/4 26 3/8 153/4 91/2 | 31/4 
/2 28 3/4 173/8 101/2 | 31/2 
/4 sésa 49 11 5/8 | 33/4 
20 1/2 123/4 | 4 
/a 233/4 1 | 4 1l2 
26 7/8 171/815 
/2 30 19 3/8 | 5 1/2 
21 5/8 | 6 
26 7 
30 3/8 | 8 
co-efh- 39.2 32.9 27.2 22.0 17.4 13.3 8.8 6.8 4-3 3-5 lI 0.53 | 
cient=! 


The core diameter, D. required is ap- 


proximately equal to V pull = co-efficient. 


turns required by the core, plunger, yoke and 
neck air-gap from the constant ampere- 
turns in the coil, which is always equal to 
soo | + 2600, leaves the ampere-turns 
available for the main air-gap. Dividing 
these by the ampere-turns per inch required 
at the given density obviously gives the 
length of main air-gap at which the as- 
sumed density will be obtained. Table II 
has been computed in this way, and will 
usually give results better than those de- 
sired, provided the steel used in the frame 
and plunger is of good magnetic quality. 

The table is instructive in several par- 
ticulars aside from its value in determining 
actual dimensions. It shows, for example. 
that in order to work at high magnetic den- 
sities in the core and main air-gap, the mag- 
netizing coil must be enormously long in 
comparison with the plunger travel; thus, if 
one wished to lift 100 pounds through a 
travel of 34 inch with a core not over 2 
inches in diameter, the density would need 
to be about 50,000 lines per square inch of 
cross-section, and the length of coil neces- 
sary for 34 inch travel might be 211 
inches. 


to the others; the writer’s preference would 
be for a 3-inch core and a trifle under 30,- 
ooo lines per square inch. A solenoid built 
for this duty had a 3-inch core, a coil 18 
inches long and an excitation of 12,400 am- 
pere-turns. 

As the second example, suppose 30 lbs. 
must be lifted 1 inch. The following pre- 
liminary tabulation will be made: 


Core Core Coil Ampere- 
density. diameter. length. turns. 
15,000 3.46 g . 5100 
20,000 2.65 8 3/8 6788 
25,000 2.1 11 7/8 8538 
30,000 1.85 15 3/8 10288 


In this case the writer adopted a 2-inch 
core with a coil 12 inches long. The ex- 
citation required by test was 8400 ampere- 
turns. 

It should be remembered that the method 
herein described is not intended to give ab- 
solutely accurate results, nor to enable one 
to determine dimensions and excitation 
within I per cent. or 2 per cent. It is use- 
ful in getting at approximate dimensions 
and excitation, however, and after a little 
experience in its use, one readily develops 
sufficient judgment to design a stopped soi- 
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enoid which requires no alteration in the 
frame and cere. The exciting coil may be 
laid out by means of the articte by the edi- 
tor of this journal which appeared in the 
January, 1904, number. 

— MMM 


STEAM PIPES. 


BY R. T. STROHM. 


A system of steam piping which is cor- 
rectly designed and properly installed adds 
greatly to the continuous working capacity 
of a plant, since it insures comparative 
freedom from annoying accidents and oc- 
casional shutdowns which are all too fre- 
quent in plants badly designed or improp- 
erly erected. For the steam piping is to 
the plant what the system of blood-vessels 
is to the body. A defect in either must in- 
evitably cause trouble. 

The steam piping in a power plant may 
be divided into a number of classes. There 
is the main steam pipe, connecting the boil- 
ers and the engines; the piping which sup- 
plies steam to the boiler feed pumps and 
other auxiliary apparatus; the exhaust 
piping from the engines; and the steam 
heating system. In this article, however, 
only the main steam pipes to and from 
the engines are considered. 

Steam mains are made sometimes of 
cast-iron for very low pressures, but for 
ordinary power plant boiler pressures they 
are usually of wrought-iron pipe, either 
lap or butt-welded. Steel is also used as 


FIG. I. 


piping material, and it has steadily grown 
in favor during recent years for pipes sub- 
jected to the action of high-pressure and 
superheated steam. 

The main steam pipe is such an important 
part of the steam plant equipment, and its 
failure is fraught with so many possibili- 
ties of disastrous consequences, that too 
much care cannot be exercised in the se- 
lection of the material and in its erection. 
A cylindrical pipe subjected to internal 
pressure is in the same condition as a 
cylindrical boiler under pressure.. The 
stress on a section of pipe one inch long, 
tending to tear it into two parts, is equal to 
the steam pressure (p) in pounds per square 
inch multiplied by the diameter (d) of the 
pipe in inches. If ¢ equals the thickness 
of the pipe in inches, the cross-section per 
inch of pipe length at each end of the di- 
ameter AB, Fig. 1, is t X I t square 
inches. As the stress p X d is resisted by the 


pd 
metal at A and B, it is evident that — is 
2 


the stress on each section. Denoting the 
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safe fiber stress by f, the formula for the 


pd 
thickness of a pipe becomes ł = —. 


2f 


cast-iron pipe, the value of f should not be 
greater than 1800 pounds per square inch. 
Of course, for pipes of small diameter, this 
rule will give the thicknesses too small to 
b: cast easily or successfully, so that the 
actual thickness will need to be greater than 
the calculated thickness. 

In the case of lap-welded wrought-iron 
pipes, the value of f should be about 3000, 
which gives a factor of safety of about 15. 
Considering that a steam pipe is subjected 
not only to stresses due to steam pressure, 
but also to others caused by the change in 
temperature, this factor is not excessive. 
Mild steel, such as is used for steam pipes 
has a tensile strength of about 50,000 
pounds per square inch. If this value is 
much increased, the steel becomes too brit- 
tle for satisfactory working. Taking a fac- 
tor of safety of 15, the safe fiber stress (f) 
to be used in the case of steel pipes be- 
comes approximately 3500 pounds. 

Pipes made of mild steel may be either 
drawn or welded. In the comparatively 
small sizes, they are easily solid-drawn, but 
above 8 or 10 inches diameter welding is 
resorted to. A solid-drawn pipe, when 
properly finished, presents smooth internal 
and external surfaces, and is free from scale 
or grooves. These pipes should always be 
annealed after being drawn, to reduce the 
internal stresses set up during the draw- 
ing and cooling processes. In the case of 
cast-iron pipes, the cooling stresses cannot 
easily be avoided, and on this account the 
factor of safety for that material ap- 
proaches 20. 

Welded steel pipes are made by bending 
the plates and making a longitudinal lap 
weld. This, if properly done, should give 
a strong and safe construction. In some 
instances, however, the security of the 
welded joint was doubted, and accordingly 
a narrow strap was riveted to the pipe, 
longitudinally, covering the entire weld, in 
order to strengthen the joint. 

A main steam pipe should be propor- 
tioned so as to deliver the required amount 
of steam at the given pressure, with a mini- 
mum loss of pressure in the transmission. 
Steam, in flowing through a pipe, suffers a 
loss in pressure due to the resistance of 
the pipe walls, bends and fittings, as well 
as to a certain amount of radiation which 
cannot be prevented. Experience has 
taught that the steam in a pipe leading from 
the boiler to the engine should travel at not 
more than 6000 feet per minute. Hence, to 
find the size of steam pipe required to sup- 
ply a given engine, one may use the formula 


; SX rpm. | 
d= >| ——.. enn (1) 
36,000 


in which 

d = internal diameter of steam pipe, in 
inches. 

D = diameter of engine cylinder bore in 
inches. 

S = piston stroke of engine in inches. 

r.p.m. = revolutions per minute. 


For 
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This rule assumes that steam follows thevalves. 


piston throughout the entire stroke. In 
reality, of course, the steam flows into the 
cylinder up to the point of cut-off, after 
which there is a cessation of flow until ad- 
mission occurs at the other end of the 
cylinder. The flow of steam through the 
end of the pipe opening into the steam 
chest is therefore a series of pulsations, of 
greater or less frequency, depending upon 
the rotative speed of the engine. To in- 
sure sufficient capacity, however, the pipe 
is made large enough to supply the engine 
if it should take steam throughout the full 
stroke. 

If the engine makes a very large number 
of revolutions per minute, trouble will be 
experienced by wire-drawing of the steam 
during admission. This causes a decided 
downward slope of the indicator card 
steam line, instead of the usual horizontal 
line so familiar in the indicator diagrams 
of slow-running engines. To avoid, or at 
least to mitigate this evil, a receiver may be 
placed near the engine. This receiver, hav- 
ing a volume greater than that of the cyl- 
inder, acts as a reservoir, with the result 
that a more uniform pressure is obtained 
during the admission period. 

Nevertheless, the initial pressure in the 
cylinder will be less than the boiler pres- 
sure because of the resistance to the flow 
of steam offered by the pipe and its vari- 
ous connections. The drop in pressure 
varies directly as the length of the pipe. 
But a large pipe will offer less resistance 
than a small pipe of equal length, other 
conditions being the same. It is frequently 
desired to know what loss of pressure may 
be expected from a steam pipe of given 
length and diameter, knowing the initial 
pressure and the amount to be discharged. 
For a problem of this nature, the follow- 
ing formula may be used: 


W2Lk - 


in which 

pb’ = loss of pressure in pounds per square 
inch. 

IV = discharge of steam, in pounds per 
minute. 

L = equivalent length of pipe, in feet. 

w = weight of a cubic foot of steam, at 
the given initial pressure, in pounds. 


3.6 
ı + — 
d 
and $ = ————— 
d5 


The accompanying table gives values of k 
for standard pipe sizes. It will be ob- 
served that L is given as the equivalent 


X 1,000,000. 
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TABLE I. 
Values of k in Formula (2). 
Pipe diam. = 3 3H 4 


4% 5 6 
Value of k = 9050 3860 1855 975 551 


length of pipe. By this is meant the length 
of straight pipe of the given diameter which 
will give the same friction as the pipe un- 
der consideration, with all its elbows and 
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It is evident that the change of di- 
rection in an elbow or in a globe valve will 
add considerably to the friction, and so it is 
necessary to consider each right-angled el- 
bow as equivalent to a length of straight 
pipe 40 times its diameter, and a globe valve 
as equivalent to a length: of straight pipe 60 
times its diameter. Thus, if a given steam 
pipe 4 inches in diameter and 40 feet long 
contains three elbows and two globe 
valves, the equivalent length of 4-inch pipe 
is 120 feet, since the three elbows are 
equivalent to 480 inches, or 40 feet of 
straight pipe, and the two globe valves are 
equivalent to 480 inches, or 40 feet of 
straight pipe. | 

Formula (2) may be used to calculate 
the diameter of a steam pipe, knowing the 
initial pressure, the allowable drop in pres- 
sure, the length of pipe, and the quantity 
to be discharged, or it may be used to de- 
termine the discharge of steam from a pipe, 
under certain known conditions. In find- 
ing the amount of steam discharged, how- 
ever, there is one peculiarity to be remem- 
bered regarding the flow of steam. When 
the discharge pressure becomes as low as 
58 per cent. of the initial pressure, the 
weight of steam discharged in a given time 
becomes a maximum. No further lowering 
of the discharge pressure will increase the 
flow, not even if the steam is caused to 
flow into a partial vacuum. 

In exhaust steam mains it is not desir- 
able to have the velocity of the steam ex- 
ceed 4000 feet per minute. Consequently, 
for exhaust piping, formula (1) may be 
changed so as to read 


SXr.p.m. 
d=D | ——— 
24,000 


in which the letters used have the same sig- 
nificance as in formula (1). 

It frequently happens that one main pipe 
must receive the combined discharge from 
a number of smaller branch pipes, or must 
convey sufficient steam to supply a number 
of branches successively. An instance of 
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this is to be found in a steam main connect- 
ing a number of boilers as indicated in Fig. 
2. It is obvious that the section of pipe, E, 
between the boilers A and B carries simply 
the steam generated in 
the boiler, 4. But the 
section, F, must con- 
vey the discharge of 
both boilers, 4 and B. 
Hence, the area of 
of the pipe, F, must be twice the area of the 
pipe, E. Similarly, the area of the pipe, G, 
must be three times that of E, and of H 
must. be four times that of E. Thus the 
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pipe, H, must have a diameter twice as 
great as the diameter of the pipe, E; since 
the areas are proportional to the squares 
of the diameters. This arrangement of the 
main is not a desirable one. 

The sections of pipe may be joined either 
by screwed or flanged joints. For the small 
sizes of wrought iron and steel pipe, the 
ordinary unions and couplings are used. 
In larger sizes, however, flanges are re- 
quired. The manner in which the flanges 
are joined to the pipe is an important de- 
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FIG. 3. 


FIG. 4. 


tail. The usual method of screwing the 
pipe into the flange has the disadvantage 
that it is liable to leak. Some manufac- 
turers have sought to guard against this by 
making the threaded joint considerably 
longer, giving a greater number of threads 
in contact, and by thus having > ~ver 
hub lessening the liability of the fl. ge be- 
ing loosened by vibrations. 

In fitting flanges to pipes the pipe should 
be screwed through the flange until it pro- 
jects about 1-16 inch. After peening, the 
pipe should .be put in a lathe and the pro- 
jecting end cut off. Then a light cut 
should be taken across the entire face of the 
flange, which will insure its being at right 
angles to the pipe axis. Much of the trou- 
ble due to leaky flanged joints may be 
traced to neglect of this precaution, the 
flanges being therefore out of line at the 
time of erection. Flanges may be made of 
cast iron, wrought iron or steel. 

Another method of obtaining a tight 
joint is illustrated in Figs. 3 and 4. The 
flange is slipped over the pipe and the pipe 
is then flanged over, as shown. In the 
method shown in Fig. 4, the additional pre- 
caution is taken of expanding the pipe into 
grooves in the flange. The riveting of 
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PARALLEL OPERATION OF DYNAMOS HAV- 
ING DIFFERENT CHARACTERISTICS. 


BY LAMAR LYNDON. 


Generators are compounded for the pur- 
pose of maintaining a practically constant 
Theo- 


voltage at the end of the feeders. 


Series Field 


Shunt Field 
Field Shunt 
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FIG. I. 


retically the compounding is adjusted so 
that the increase in dynamo voltage, pro- 
duced by the magnetizing effect of the main 
current which flows through the series coils, 
is just equal to the increase in feeder drop 
due to increase of current flow. In this 
way the volts due to the compounding ef- 
fect of the series windings are always equal 
to the volts of drop in the feeders. By the 
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volts at no load and 550 volts at full load, 
and a system of feeders carrying 2000 am- 
peres with 50 volts drop. When the load 
on the system is equal to the full capacity 
of both machines, the drop over the feeders 
is just equal to the increase in generator 
voltage. When, however, the load drops to 
goo amperes and one machine is cut out, the 
compounded voltage of the working ma- 
chine—assuming a straight line characteristic 
goo 
at this range—will be about 50 X —— = 45 
1000 
volts. The drop in the line, however is only 
* 900 
50 X — = 22.5 volts. That is, the com- 
2000 

pounding that is suitable for both- genera- 
tors is excessive for a single one, working 
on the same system of feeders, and to pre- 
serve constant pressure at the ends of the 
feeders, hand regulation must be employed. 
Obviously, on the other hand, if the com- 
pounding were of proper value for a single 
machine it would be too low for the full 
output of two machines. 

Usually generators are built for about 10 
per cent increase of voltage at full load 


FIG, 


term “compounding effect” is meant the ef- 
fect of increasing the voltage at full load 
above the voltage at no load; the compensa- 
tion for internal losses in the generator— 
which requires some of the magnetization 
of the series winding—is not here taken 
into consideration. 

The foregoing explanation, though seem- 
ingly unnecessary, is gone over to show that 
where a number of generators are run in 
parallel there is a certain number, only, of 
the machines in operation with which the 
increase of voltage due to compounding is 
equal to and neutralizes the feeder drop. If 
the number of machines in parallel differs 


Scries Field 


Am. Flee, 


FIG. 3. 


cast-iron flanges to wrought-iron pipe is 
not to be commended, as any continued vi- 
bration is almost certain to loosen the joint 
and eventually cause leakage around the 
rivets. 


from this number, the desired equality be- 
tween voltage increase and drop no longer 
exists. 

Assume, for example, two generators, 
each of 1000 amperes capacity, giving 500 
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above that at no load. The actual magneti- 
zation produced by the series turns may 
vary considerably with the character of the 
iron, the air gap and other constants of 
construction. Therefore, it is general prac- 
tice to put on more turns than necessary, 
and by shunting part of the current out of 
the winding adjust the actual voltage rise 
to the desired value. Fig. 1 illustrates this 
method of adjustment. 

Fig. 2 shows diagrammatically three ma- 
chines in parallel, all of them having their 
series coils connected between the positive 
and equalizer bus-bars, and one of the ma- 
chines having its series field winding shunt- 
ed. By following the connections, it will be 
clear that the shunt strip is in effect also 
connected between the positive and the 
equalizer bus-bars, and therefore a shunt 
across the series coils of any machine is a 
shunt across all of them. This 1s indicated 
in Fig. 3, which is the equivalent electrically 
of Fig. 2. This explains why it is impossible 
to adjust compound-wound machines with 
series field shunts when several of them are 
connected in parallel. 

In parallel running the series field windings 
are all connected in parallel, and may be 
considered as being supplied from a source 
of current having a low e.m.f. varying di- 
rectly as the load varies. Referring to Fig. 
3, it will be clear that the drop through any 
series winding must be the same as that of 
each of the others for any given load, re- 
gardless of the size or capacity of the ma- 
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chines which are working together, since 
they are all connected across the positive 
and the equalizer bars. In parallel opera- 
tion, therefore, series field shunts serve only 
to pass the generator current in excess of 
that carried by the series coils, and are in no 
sense voltage adjusters of individual ma- 
chines with reference to the others. 


Am. Elec. 


FIG. 4. 
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When the characteristics of the several 
dynamos differ, there is generally one value 
only of the load at which the total current 
is exactly divided among the machines in 
proportion to their respective capacities. It 
is usual to fix the full load output as that 
at which this proper load division shall take 
place. With loads less than the full rated 
output, the fact that the several currents are 
not exactly proportional to the capacities of 
the various generators is of little moment, 
since each one of the machines is running at 
less than its normal rated output, and the 
total efficiency of the station is not appre- 
ciably affected if the output of some ma- 
chines is 80 per cent. and of others 70 per 
cent. of their normal rating. 

With these facts understood it is prac- 
ticable to pass to the consideration of a defi- 
nite case of paralleling several generators 
having different characteristics. Assume that 
in rearranging and changing over machinery 
there are available for station equipment 
five generators as follows: 


Volts. Volts. 
No. Kw. No load. Full load. 
I 250 500 545 
2 250 500 552 
3 440 500 550 
4 T100 500 540 
5 1500 500 550 


It is desired that the station e.m.f. shall 
be 550 volts at full load. Of the above tab- 
ulated machines, one is above and two are 
below this value. 

A simple test is necessary both to discover 
the series field current required to bring the 
e.m.f. of each machine to the prescribed 
voltage and to determine the resistance of 
the series coils, which also must be known. 
To make this test, one ammeter is put in cir- 
cuit with the series field, another put in the 
main circuit, a high reading voltmeter con- 
nected across the negative brush and the 
outgoing terminal of the series winding, and 
a very low reading voltmeter is connected 
across the series winding. Fig. 4 shows the 
connections of these instruments. The ma- 
chine is run at normal speed and loaded up 
to its normal capacity, as shown by the am- 
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meter 4,,, Adjust the shunt until the 
e.m.f., as shown by voltmeter, V,,, is 550 
volts. Record the readings of A;s, A, 
and V;, V,, being in each case 550 volts. 
Tabulating these readings on the above 
generators the following data are obtained: 


TABLE II. 
c——— Amperes———,, 
r 
t tan f 23 x 
Poe go ba g 
5 J gä #4 We Ig 
Š A © ae ag “35 ~ 8 
zZ En = $ ped ya we? 
I 250 458 390 68 2.6 .006 
2 250 453 38 r115 1.284 .003 
3 440 800 00 O 4.32 -0054 
4 II00O 2037 1905 132 1.065 .00056 
5 1500 2710 41850 8860 1.665 0009 


The value of the current through the 
shunt strip is found, of course, by subtract- 
ing that through the field winding from the 
total, and the resistance of the field winding 
is found by dividing the field drop, as shown 
by V;,, by the current, Ay. 

Looking over the sixth column it is seen 
that the greatest drop at full load field cur- 
rent is that of machine No. 3, which is 
4.32 volts. This must be the voltage be- 
tween the equalizer and positive bus-bars as 
a lower e.m.f. would not pass the required 
current through the series field winding of 
this machine. This e.m.f., however, will be 
too high for the windings of the other gen- 
erators, and’ resistances must be put in series 
with their series field windings to prevent 
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computed for any one machine be put in 
series with the compound winding of that 
machine, and all the dynamos be so 
equipped, the total output will be propor- 
tionately divided among the various ma- 
chines at full load. 

The total output of the station is the sum 
of the individual outputs in column 3, Table 
II, which is 6458 amperes, while the current 
required in the series fields is the sum of the 
currents in column 4 of the same table, or 
5283 amperes. The difference between these 
two, or 1175 amperes, must pass through a 
shunt from the positive bus-bar to the equal- 
izer. It makes no difference where along the 
length of the bus-bars this shunt is placed— 
if the bus-bars be not too small so that the 
drop along them will not be excessive. The 
resistance of this shunt must be 


4.32 
—— = .00368 ohm. The diagrammatic lay- 
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out of the arrangement as computed, is 
shown in Fig. 5. 

While this system will work perfectly, 
and each of the machines will take up its 
share of the full load, the IZR loss in the 
series fields and the shunt is excessive. As- 
suming that the average station load is 25 
per cent. of full load for six hours, 50 per 
cent. for six hours, 75 per cent. for eight 
hours, and roo per cent. for four hours, the 
volts drop for each of these are 25 per 
cent., 50 per cent., 75 per cent. and 100 per 
cent. respectively, -of 4.32, or 1.08, 2.16, 
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FIG. 5. 


excessive currents from flowing through 
them. 

Going back to Table II and computing the 
resistance which would allow the proper 
current to flow through each field winding, 
as given in the table, with 4.32 volts im- 
pressed across it, the following values are 
obtained for R,, and R,, in which R,, is the 
total resistance which the current will pass 
through under 4.32 volts impressed, and R, 
is the external resistance to be inserted in 
series with the compound winding, this be- 
ing, of course equal to the total resistance 
minus the field winding resistance. 


TABLE III. 
: 4-32 Series re- 
fiel = 
Ne id d Ra = T; sistance; 
Ir Rs 
I 390 .OIII .0042 
2 38 .0127 .0089 
3 00 .0054 o 
4 1905 .002275 .001715 
5 1850 .00234 00144 


If an external resistance equal to that 


3.34 and 4.32 volts. The currents at each 
of these percentages of load are 1614, 3220, 
4843 and 6458 amperes, respectively, and 
the total energy loss is therefore 6 X 1.08 
X 1614 + 6 X 2.16 X 3229 + 8 X 3.34 
4843 + 4.32 X 6458 = 291.33 kilowatt- 
hours per day. At 1 cent per kilowatt- 
hour this costs $2.91 1-3 per day or about 
$1060 per annum. Obviously, if the volt- 
age drop between the positive and equalizer 
bus-bars be reduced, the energy loss, and 
consequently, the money wasted by it, will 
be proportionately decreased. Looking over 
Table II it is seen that the next lowest volt- 
age drop is for machine No. 1, and is 2.69 
volts. If all the dynamos were arranged 
to work with a voltage drop of 2.69 volts 
between the positive and the equalizer bus- 
bars the total energy loss per day would be 


291.333 X 2.69 
——— = 161 kilowatt-hours, and 
4.32 


its annual cost at 1 cent would be $1.61 X 
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365 = $588. The annual saving therefore 
—assuming that some alteration could be 
made in the 440-kw. machine—would be 
$472, which is capitalization on about 
$8000. Therefore, it would be better to sell 
dynamo No. 3 for whatever it would bring 
and purchase a new machine, rather than 
attempt to work it in parallel with the 
others if it cannot be so altered as to re- 
quire a less voltage across its series fields 
at full load. This question is a commercial, 
not a technical one. 

In all probability, however, it would be 
found that there is room on the field mag- 
net poles to add more series ‘winding. If 


SO, it is only necessary to wind on another ` 


series coil over each existing one, the new 
and old coils having the same number of 
turns and connect the two in parallel. This 
produces an equivalent series coil of di- 
minished resistance. 

To determine the cross section of the 
‘conductor in the additional winding, as- 
sume a reasonable mean length of turn and 
find the ratio of this length to the mean 
length per turn of the existing winding; 
represent this ratio by r. Let b = voltage 
drop through the existing winding at full 
load, c = desired voltage drop through new 
and old windings in parallel, r= cross- 
section of new conductor, and a= cross- 


b—c 
section of the old. Then r = a X r —. 
c 


As an example, take the 800-kw. genera- 
tor having a drop of 4.32 volts across the 
series field winding with 800 amperes flow- 
ing through it, and let it be required to 
wind on additional copper of such cross- 
section as to reduce the drop to 2.69 volts 
with same current and same effective turns. 
The cross-section of the series conductor 
‘on the machine is 600,000 cir. mils. The 
mean turn of the existing winding is 3.25 
feet in length; assuming that of the ad- 


‘ditional winding will be 3.6 feet, the 
3.60 

ratio, r, is — = 1.11; then b= 4.32, c = 
3.25 


2.69, and a = 600,000, and by the foregoing 
formula the cross-section of added con- 


4.32 — 2.69 
-ductor, + = 600,000 X 1.11 X ——————— = 


2.69 


403,596 circular mils. These two wind- 
ings connected in parallel will give 2.69 
volts drop when 800 amperes pass through 
them. Since this additional winding can 
be put on for a very small cost, it should be 
‘done if possible and the 440-kw. machine 
retained, unless its efficiency is too low. 
If 2.69 be adopted as the voltage drop be- 
tween the positive and equalizer bus-bars, 
the resistances to be put in series with the 
series fiel windings of machines 2, 4 and 5 
are computed as previously outlined. 
Referring again to Table II it will be 
evident that the series field voltage of 2.69 
suggested for adoption is that of machine 
No. 1, which is of only 250 kilowatts ca- 
pacity—a small machine as compared with 
Nos. 4 and 5. Of dynamos Nos. 2, 4 and 


AMERICAN ELECTRICIAN 


S, the highest field drop is that of No. 5, 
which is 1.665 volts at full load. If this 
were adopted as the drop between the posi- 
tive and equalizer bus-bars, a comparison 
of the field losses at this voltage and at 
2.69 volts, on the basis already stated, would 
show $225 annual saving for the lower 
voltage drop, and if the machines were of 
similar kind with like characteristics, it 
would pay to rewind both dynamos Nos. 
I and 3 to give a drop of 1.665 volts at full 
load and change the resistances inserted in 
the series fields of Nos. 2 and 4, and the 
shunt resistance, to suit this changed value; 
but in machines which differ as greatly as 
do these, the division of the load is not 
stable nor well defined unless there be an 
appreciable voltage drop between the equal- 
izer and positive bus-bars, as the small drop 
in the bus-bars themselves becomes large 
as compared with the drop between them. 
In the present case, therefore, it would be 
best to adopt 2.69 volts as the drop be- 
tween the positive and the equalizer bus- 
bars. 
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AUTOMATIC BLOCK SIGNALS. 


BY RALPH SCOTT. 


Complete Normal Clear Circuits. 


In Fig. 62 the arrangement of a normal 
clear system, giving complete protection for 
a double track system, with another line 
crossing, is shown. The block between 
signal 7 and signal 8 is very long in this 
case. The reason for assuming such a long 
block is to prevent confusion in the cir- 
cuits. 

Describing the apparatus at signal 3, 
there is the signal battery 4, connected to 
the home board through the contact arma- 
ture a, of the relay h, and also connected 
to the distant board through the neutral 
armature b, and the polarized armature c 
of the track relay e. The track battery f 
is connected to the block A through the 
current reverser g, which 1s operated by the 
home board of this signal. The circuit 
closer d is operated by the home signal, and 
connected in series to 
the distant signal. By 
means of this circuit 
closer, when the home 
signal moves to dan- 
ger, the distant signal 
circuit is also opened. 

It is to be remem- 
bered in this diagram | 
that n are the home 
signals and o the dis- 
tant signals. At signals 
13 and 9, the distant signal is omitted, not 
being necessary. A polarized track relay p 
has two neutral armatures, the upper one of 
which forms the indication armature. 

In this diagram, crossing D is only par- 
tially connected, through its track relay, 
and the switching track C is not connected 
at all, the reason for this being to prevent 
unnecessary complication. 

All the apparatus shown at Io constitutes 
what is known as an interlocking tower, 
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this apparatus being all included within the 
tower 11. The relays J, which form the 
means for electric locking, prevent any con- 
flicting of the signals given out at this 
tower. In addition to these are the circuit 
closers m, the upper set of which are con- 
nected in series with the relay k, and some 
of the wires P to Y, which, if of sufficient 
length, are line wires. 

These line wires effect the various inter- 
connections between signals 13, 7, 9 and 8 
and the interlocking system. P connects 
relay p to the track, Q connects the signal 
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FIG. 63. 


battery at 13 with the upper armature of 
the relay X; R and S form indication wires, 
while T, U, V, W and Y perform various 
functions. The line wire u, passing from 
the top armature of relay q, connects battery 


FIG. 64. 


s with one side of the signal at 7, the other 
side of this battery being connected to the 
signal 7 through the relay at this section. 
The circuit closer, r, operated by the sig- 
nal 8, opens or closes the circuit of a dis- 
tantly located signal. The circuit closer v 
is in series with the locking contacts m. 

From the normal clear circuits which 
have already been described, the reader may 
readily trace up and apply the circuits given 
on this diagram. 


132 


' I2 is a power plant, which is used in 
many systems. From this power plant line 
wires pass along the track and to the stor- 
age batteries at the various signals. These 
line wires are connected to the storage bat- 
teries through the medium of an electrically 
controlled or manually operated double 
throw switch. In many cases, such an ar- 
rangement is more economical than the use 
of primary batteries. 


Disc Signal Mechanism. 


The mechanism of the disc signal is 
shown in Fig. 63. The spectacle, d, of col- 
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ored glass, used for night signaling, and 
the banner of colored cloth, g, used for day 
signaling, are both fastened to the arma- 
ture, a, of the relay, f, by means of the 
clips, e. This armature is so arranged that 
the continuation of motion embraces a con- 
stantly increasing number of lines of force, 
so that the torque is much greater when 
the banner has moved to the clear position 
than at any other time. This is neċessary, 
as the effect of gravity in opposing the 
torque of the electromagnet is zero in the 
position shown, and at a maximum when 
the disc has moved to the full clear posi- 
tion in the direction of the arrows. The 
armature is adjustably pivoted at h and 
supported by the brass member, b, held 
in place by the washers and screws, c. 

A section and elevation of the spectacle 
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of a signal is shown in Fig. 64, which also 
gives the focal distance at which the lamp 
is located. These lamps are constructed 
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The Electro-Gas Signal. 


The earliest form of electro-gas signal 


is shown in part section and elevation 
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to burn continually for eight days, so that Fig. 65. The usual semaphore, Q, is oper- 
a minimum amount of care and attention are ated by the movement of the rod, U. Fas- 


necessary. 


tened to this rod, within the housing, P, 


in 


FIG. 62.—DIAGRAM: OF CONNECTIONS FOR COMPLETE NORMAL CLEAR CIRCUITS. 
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placed at the base of the signal pole, is the 
casing, w, to which is fastened the circuit- 
closer, v, the pivoted catch, y, and the pieces 
o and M for shutting off the gas. 

The gas flask, K, connected by the: flex- 
ible pipe, V, to the valves s, contains the 
operating gas. Two relays, d and #%, con- 
nected in multiple, are in the track or line 
wire circuit, a diagram of which is given 
later. The circuit of U is opened and closed 
at the pivoted spring contact at L, which 
tends to remain open, unless forced into 
contact with n by the projection on v. The 
contact at L, therefore, will be open except 
when Q is at the danger position, as shown. 

The catch, y, is held in a state of resili- 
ency by the spring b, which engages, 
when the signal is in the clear position, 
with the end, R, of the pivoted member, e, 
which latter is prevented from moving 
too far upward by the stop, c. e is held 
in its lower position by the electromagnet, 
d, which, when energized, and the signal 
has moved to the clear position, maintains 
the latter in that position, releasing it when 
the current ceases. 

Relay U, by attracting the pivoted arma- 
ture, S, weighted at W, allows the weighted 
handle, O, of the valve s to drop, thereby 
admitting gas to the cylinder, t. This 
causes the piston, a, to move upward and 
clear the signal. At the instant that motion 
commences, the circuit of U is broken at 
L, thus allowing S to move to its normal 
position. When a has nearly moved to its 
extreme upper position, the member, o, 
raises the valve lever, o, to its extreme 
upper position, thus shutting off the gas. 
At the same time, the exhaust valve at r 
is opened by the member, M, thus allowing 
the gas to escape from the cylinder. a is 
held in the clear position as long as the 
current passes through d, as explained 
above. 

The exhaust valve is closed and the ad- 
mission valve left normal on the return of 
the mechanism to the normal position, O 
being, therefore, in the position shown in 
the engraving. 

Circuits. 

The manner of connecting electro-gas sin- 
gle-mast signals with line wires is shown 
in Fig. 66. The signals, 1, 2 and 3, have 
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terconnections. The lower armature of 
relay 5 is connected to the signal, 1, and 
to the relay of cut section, 4, the upper 
armature being connected to the signal bat- 
tery and the armature of the relay, 6. The 
lower armature thus serves to connect the 


New Method of Compensating and 
Compounding Alternators.—In a paper 
read before the Manchester Local Section of 
the British Institution of Electrical Engi- 
neers, Miles Walker describes a new com- 
pensating method for alternators, in which 
the field excitation is maintained constant 
and in which use is made of the armature 
reaction to strengthen the field on load. The 
illustration shows the arrangement of the 
generator field circuit. Each pole consists 
of at least two parts, a saturated part and 
an unsaturated part. The first is wound 
with a magnetising coil, and there may or 
may not be another magnetising coil placed 
around the whole pole. This second wind- 
ing may be necessary for varying the nor- 


FIG. I.—COMPENSATING AND COMPOUNDING 


ALTERN ATORS. 


mal voltage of the machine. The broad pole 
is very highly saturated in the region 
marked with shaded lines, while the narrow 


t 


= 


FIG. 66. 


their respective signal batteries, 4, B and 
C, one side of which is connected to these 
signals. Relays 5, 6, 7, 8 and 9 at the cut 
sections, of the same number, effect the in- 


pole on the right is unsaturated, and at no 
load is unmagnetised. The field rotates 
counter-clockwise, and as the pole depicted 


in the figure is a south pole, it gives rise to - 
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battery to its signal, the upper armatures 
opening the circuit of the signal in whose 
block the relay occurs. Otherwise, the cir- 
cuits are somewhat similar to those we 
have already considered under the normal 
danger system. 


an e.m.f. in the conductors above it, which 
is in the sense indicated by the crosses, that 
is to Say, away from the observer. Any cur- 
rent in the armature which is in phase or 
nearly in phase withr this e.m.f. will tend to 
demagnetise the saturated part of the pole 
and magnetise the unsaturated part. The 
flux from the saturated part cannot be 
changed to any great extent, while the un- 
saturated part becomes highly magnetised 
by armature reaction and increases the e.m.f. 
of the armature. The British Westinghouse 
Company has thoroughly tested this type of 
machine, and in all cases where the power- 
factor is not lower than 0.85 they find it pos- 
sible to make a machine hold its voltage 
from no load to full load. In the great 
majority of cases in which alternate-current 
generators are used, the power-factor is 
higher than 0.85, so that a compound alter- 
nator without commutator or any complica- 
tions can be supplied. The armature, in in- 
creasing the e.m.f., is instantaneous in its 
action. In cases where the power-factor 
ranges between 0.9 and 0.95, as in a great 
number of lighting stations, considerable 
over-compounding can be guaranteed. The 
following are the results of a test made on 
a 150-kw., three-phase generator, 415 to 440 
volts, 25 periods, 500 r.p.m. The generator 
was belted to a shunt-wound, direct-current 
motor, and loaded on a rack of iron wire 
(power factor 0.97). With 28 amperes in 
the main field coils, and no current in the 
auxiliary field, the voltage was 416 at no 
load. On throwing on a load of 150-kw., 
and correcting the speed, the voltage rose to 
445 volts, showing a compounding of 6 per 
cent. between no load and full load. On 
another test the main field current was 
diminished and the voltage brought up on 
the auxiliary field winding. The rise in 
voltage on load was not so great as before. 
By fixing the current in the two windings 
at a suitable figure, it was found possible 
to make the machine hold its voltage ex- 
actly between no load and full load. The gen- 
erator was then loaded on a 100-kw. rotary 
converter through transformers. The ro- 
tary ran well in parallel, loaded and unload- 
ed, at power-factors varying between unity 
and 0.7. The synchonising current could be 
reduced to a value too small to read upon 
the instruments by adjusting the field of 
the rotary. When the rotary was loaded 
so as to produce full load in the generator 
with unity power-factor, a rise in voltage 
of ro per cent. was obtained between no 
load and full load. At a power-factor of 
0.87 the voltage was maintained constant at 
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all loads. The drawback to this method of 
compounding is that as the power-factor de- 
creases the magnetising effect of the arma- 
ture also decreases, but this objection is not 
so serious as might at first be supposed, for 
in the majority of cases the generator is 
carrying all day the greater part of its non- 
inductive load. Take the case, for instance, 
of a station supplying principally incandes- 
cent lamps. All day the generator has to 
supply the magnetising current to trans- 
formers, and when the load comes on sud- 
denly in the evening the power-factor in- 
creases, so that a generator of the type de- 
scribed would have exactly the right kind 
of regulation. Similarly, where a generator 
is loaded with induction motors running 
light, a load on the motor increases the 
power-factor, and again the generator be- 
haves well. In cases where sudden and 
large draughts of power at low power- 
factor are required, this type of generator 
would not be suitable. It may appear at 
first sight that a generator with a field mag- 
net shaped as shown in the illustration 
would not have a good e.m.f. wave form. 
It has been found that by proper design the 
wave form at full load can be made to ap- 
proximate very closely a sine wave; in fact, 
more closely than the wave form of the old 
simple type generator. At no load the wave 
form will not depart much from the true 
sine wave, but will have a slightly peaked 
form—the form, in fact, which has been 
found to be most economical with trans- 
formers working on light loads. 


The Insulation of Armature or Other 
Coils for High-Tension Apparatus.—J, 


S. Highfield contributes to a recent number 
of the London Electrician an article relating 
to troubles experienced from time to time 
by the breakdown of the insulation of ar- 
mature coils in alternators built for 6000 
volts and upwards. In the case of most 
machines the copper is insulated from the 
core plates by means of a solid mica or mi- 
canite tube, having a dielectric strength 
capable of resisting at least four times the 
working pressure; and the ends of the tubes 
are carried out quite clear of the frame, so 
that there can be practically no chance of 
sparking taking place from the ends of the 


coils to the frame. Careful experiments ° 


were made to determine the exact cause of 
the trouble. The coils of one machine in 
question were insulated between turns with 
varnished cotton braiding, and without by 
the micanite tubes above mentioned, the mi- 
canite being of the best possible quality, and 
the tubes being exceedingly well built. The 
coils were formed by winding the ribbon, 
of which the conductors consist, through 
two tubes. The ends of the coils, where 
they emerge from the tubes, were protected 
by slips of mica and wrappings of the well- 
known ordinary Empire cloth with prespahn, 
and finally black-taped to give some me- 
chanical protection, the workmanship being 
all that could be desired. Upon examining 
a coil, by splitting open the tube, it was at 
once apparent that serious corrosion had 
been taking place, the braiding being prac- 
tically destroyed, and the copper covered 
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with a green deposit. An inspection of the 
ends of the coils showed that the Empire 
cloth near the tubes was completely rotted, 
being quite damp and having a strong acid 
reaction, but the braiding was in fairly good 
order, although also damp and having acid 
reaction. Upon opening some of the tubes, 
it was discovered that, in some of the coils, 
the whole of the braiding was rotted away, 
the copper being covered with a green de- 
posit, which, upon analysis, was found to be 
nitrate of copper; there also appeared to be 
a certain amount of free nitric acid present. 
In the Empire cloth, at the ends of the coils, 
sulphuric acid was found. As the materials 
were all of the best, it was immediately sus- 
pected that the nitric acid was formed by 
brush discharge causing ozonization of the 
air and in order to make quite sure of this 
fact, one of the tubes was carefully cleaned, 
and a strip of bright copper gauze covered 
with pure filter paper was placed inside the 
tube, the outside of the tiibe being covered 
with tin-foil connected to earth, the copper 
being connected to the supply of 10,000 
volts—the paper was not specially dried. 
Ozone was produced in considerable quanti- 
ties at once, and in about one week a con- 
siderable amount of green deposit of nitrate 
of copper was formed on the copper gauze, 
and free nitric acid on the filter paper. The 
cause of the breakdown of the coils was 
therefore quite clear. Brush discharge took 
place on the inside of the coils from the 
copper to the mica, and, with the nitrogen 
from the atmosphere and moisture from the 
air, produced nitric acid. The acid worked 
itself out of the tube, and, combining with 
the gympsum in the Empire cloth or braid, 
formed sulphuric acid at the ends of the 
coils. It was found that the coils at the 
end of the machine were in a worse condi- 
tion than the ones lowe: down, and the de- 
gree of corrosion was somewhat variable, 
pointing to the fact that some of the coils 
were dryer than others, there being no 


doubt that the rate of corrosive action was. 


enormously increased by the presence of 
free moisture. From researches made it 
would appear that in any machines, even 
down to as low a pressure as 2000 volts, 
trouble. from the above mentioned cause 
might be experienced. Careful vacuum 
drying of the coils during the process of in- 
sulation would undoubtedly serve to delay 
the breakdown of the machine, but it cer- 
tainly seems that no method of insulation 
admitting air between the copper, iron and 
insulation can produce a machine that will 
last for all time. The only proper method 
is to fill in the whole of the space from 
copper to iron with insulating material, so 
as to entirely exclude air. The mere seal- 
ing of the ends is not likely to be a remedy, 
as considerable heat is generated in the ar- 
mature; this expands the air in the coils, 
and on cooling a slight vacuum is formed 
which encourages the entrance of fresh air 
bringing with it some quantity of moisture. 
The investigation showed the necessity of 
carefully insulating the last two or three 
coils at the end of the armature where the 
pressure is greatest. It was found that, on 
the last coil particularly, the copper was 
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pitted in places, and opposite each little 
lump the braiding was punctured. 


Cylindrical Water-Tube Boiler.—Fig. 
2 herewith illustrates a Cummins vertical 
water-tube boiler, a description of which 
is given in a recent issue of The Engineer, 
of London. The boiler consists of an up- 
per and lower drum, connected by straight 
vertical water tubes. The furnace is situ- 
ated underneath the lower drum, which has 
a central flue, through which the gases pass 
to the combustion chamber. The combus- 
tion chamber is formed by the space be- 
tween the upper and lower drums above 
this flue, which is, of course, free of water 
tubes. After leaving the combustion cham- 
ber the gases are compelled, by means of a 
curved baffle plate, to divide into two 
streams, each stream having to travel a 
long distance among the water tubes before 
passing away to the funnel. The water 
tubes are of comparatively large diameter, 
214 ins., are straight, all of one length, and 
secured in the tube plates in the usual man- 
ner by expanding. The upper drum is 
made of sufficient height to allow the water 


FIG. 2.—CUMMINS VERTICAL WATER-TUBE 
BOILER. 


tubes to be withdrawn into it. This height 
gives an exceptionally large steam space. 
The tubes are pitched in concentric rows, 
and are arranged in such a manner that 
every tube can be brushed on four sides by 
means of a curved tube brush. Access to 
the water tubes for sweeping is given by 
means of sliding doors in sections. Access 
to the lower drum is given by six or more 
large manholes. The upper drum is made 
annular like the lower one, the central space 
being utilized for a superheater when -such 
is required. The lower casting carrying the 
fire-bars is lined with fire-bricks. The vol- 
ume of the combustion chamber has been 
arranged to be equal to that of a return- 
tube marine boiler of the same power. The 
combustion chamber is surrounded by water. 
tubes, so that the intense radiant heat will 
be at once taken up by them. The furnace 
is lined with fire-brick, which is a great aid 
to good combustion. The fire-brick also 
protects the lower plate of the drum from 
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the direct heat of the fire. A fire-brick lin- 
ing is also very essential for successfully 
burning liquid fuel. The furnace can be 
readily adapted for forced draught or me- 
chanical stoking. The total distance trav- 
eled by the gases in this boiler is consid- 
erably more than in the case of a return- 
tube marine boiler. The water circulation 
in this boiler is quite positive, and, some of 
the tubes in the outer rows act as down- 
comers. In this boiler, by the removal of 
seven doors, the whole of the internal part 
of the boiler is perfectly accessible for ex- 
amination, cleaning, or repairs. Complete 
access is given to both ends of the tubes, 
and any tube can be expanded, or cut out 
and renewed, without disturbing any of the 
others. All the internal landings of the 
joints can be re-caulked if necessary, and 
any tube can be plugged without emptying 
the boiler. In the same manner all the 
external landings of the riveted joints are 
accessible for re-caulking. The results of a 
test of a boiler of this description are given 
below : : 

PRELIMINARY TEST OF CYLINDRICAL 


WATER-TUBE BOILER (CUMMINS 
PATENT.) 
Conditions:—Lower drum not lagged, steam 
blown off at safety valve, cold feed, no superheater 
fitted. 
Duration of trial: 6 hours. 
Qualaty of fuel: Unscreened Welsh. 
lass of firing: Hand. 
Heating surface: 774 square feet. 
Grate surface: 23.7 square feet. 
Ratio: 1.32. 
Steam pressure: 175 lbs. ; 
Draught at base of funnel: 6 ins. 
Temperature of feed: 60 deg. Fah. 
Temperature of gases leaving boiler: 597 deg. Fah. 
Temperature of steam leaving safety valve: 320 


ah. 

Corresponding superheat: 108 deg. Fah. 

Fuel per hour: 4° Ibs. 

Fuel per square toot grate per hour: 19 lbs. 

Sud per square foot heating surface per hour: 
5 


Water per hour: 3,948 Ibs. 
Water evaporated per lb. fuel: 8.81 lbs. 
Water evaporated per square foot heating surface: 


5.13 Ibs. 

Water per lb. fuel from and at 212 deg. Fah.: 
10.6 lbs. 

Water per square foot heating surface from and 
at 212 deg. Fah.: 6.2 Ibs. 


During the trial the water level was 


maintained constant by the Fleuss automatic 
feed regulator. This apparatus controls the 
steam working the boiler feed pump, and 
has been in use on the above boiler for six 
months, during which time neithe; the 
boiler check valve nor the feed pump steam 
valve have been touched. 


Patent Absorption Dynamometer.— 
A simple dynamometer is described in the 
London Electrical Review. It is especially 
suitable for measuring the _ brake-horse- 
power of electric and petroleum motors, 
and has a range of from % to 20 horse- 
power. The power is absorbed by revolv- 
ing vanes in air. Vanes of three different 
sizes are supplied, and the apparatus can 
be clamped on spindles from 34 in. to 1% 
in, diameter. The dynamometer is compact 
and simple, and goes into a box 24 in. by 
9% in. by 6 in.; the weight complete, in- 
cluding the box, is about 22 lbs. The es- 
sential feature of the dynamometer is the 
simplicity and quickness with which the 
brake-horse-power can be obtained. It has 
been calibrated for speeds up to 2000 r.p.m. 
The dynamometer is clamped on the spindle 
of the machine to be tested, and the vanes 
are adjusted to such a radial position that 
the motor runs at the required speed when 


AMERICAN ELECTRICIAN 


under load. Knowing the speed, and the 
position and size of the vanes, the horse- 
power can be immediately obtained from 
the calibrated results which are supplied 
with the dynamometer. 


Arc Lamp Suspension.—The London 
Electrical Review shows an extremely in- 
genious and simple form of hook for sus- 
pending an arc lamp, which was originally 
described in Génie Civil. The suspension 
rod of the lamp ends in a ball, S, which, 
when the lamp is in place, rests in the 
hook, C, as shown in Fig. 3. Upon 
hauling on the suspension rope, A, the ball 
slides along the under side of the inclined 
plane, P, and presses the hook, which is 
pivoted at B, to one side. When the ball 
passes through the enlargement at the top 
of the hook the latter swings forward 


FIG. 3.—ARC LAMP SUSPENSION. 


again. The lamp is then lowered to the 
ground, the ball pressing against the back 
of the hook and passing through the ring 
D at the foot of the latter. In raising the 
lamp again, the ball comes into contact 
with the inclined plane E, under the hook, 
and presses the latter to one side until it 
passes through the ring at the end of the 
hook; the latter then swings forward again 
and the lamp being lowered a little, the ball 
descends into the bight of the hook, where 
it is securely held. As the cord is always 
retained within the hook, it can never get 
out of place or be otherwise deranged. 


E Governor for Turbines.—A new method 
of governing turbines, has been installed 
in the hydraulic installation of Bour- 
nillon, a description of which appears in 
Engineering, of London. In this appa- 
ratus the essential feature is a pump, P, 
with a constant delivery, which compresses 
water into the chamber, K, and the system 
of piping, m, and can only escape into the 
tank, A, when the valve, S, is raised. The 
area of valve opening is regulated by a 
centrifugal governor. It is evident that for 
every position of the valve there is a corre- 
sponding pressure, h, in the compression 
chamber of the pump, and it is given at 
each instant by the relation Q = k S V2gh. 
Where Q is the quantity of water delivered 
by the pump, & is a coefficient of contrac- 
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tion, and S is the section of the orifice at 
the moment of consideration. As the ve- 
locity of the governor increases, the orifice 
is gradually diminished, and when closed 


Section through A.B 3 
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FIG. 4.—TURBINE GOVERNOR. 


the water cannot escape into the chamber, 
and is therefore forced through the pipe, 
m, the pressure increasing until the speed 
again becomes steady; the valve then opens 
slightly, and the pressure at the delivery of 
the pump ceases to rise. At this moment 
there is a definite pressure corresponding 
to the position of the valve. It is obvious 
that the pressure created in the compres- 
sion chamber is exercised on the piston, R, 
and since the force exerted on the latter is 
counterbalanced by the spring, Z, which 
compresses in proportion to the load it sup- 
ports, it becomes evident that the piston 
occupies a certain position for each valve 
of the pressure, h, of the compressed liquid. 
Hence it follows that for every position 
of the governor there is a corresponding 
pressure of the liquid and position of the 
piston, both positively determined. The 
piston is connected by levers, T and V, in 
a rigid manner with the regulating mech- 
anism of the turbine, and there can there- 
fore be only one possible position for the 
sluice valve at any moment for a given 
position of the governor. Supposing that a 
motor turning at a uniform angular ve- 
locity, V,, is unloaded abruptly, then the 
speed instantly commences to increase, and 
would take a working speed, V., if there 
was no governor. But in this case the latter 
rises when the velocity increases, and con- 
sequently the valve, S, closes, causing the 
pressure, h, to increase, and the springs to 
compress, thus moving the piston-rod, T, 
and shutting the sluice valve of the turbine. 
This action of the valve ceases immediately 
the couple of the motor becomes equal to 
the couple of resistance; in other words, all 
is again in equilibrium at a new angular 
velocity, V, which is a little higher than 
the initial velocity, V If, on the other 
hand, the load is applied suddenly, then ex- 
actly the reverse of this operation takes 
place. It will be seen that everything acts 
as if the sluice valve was controlled direct- 
ly by the governor. The governor can be so 
designed as to give the valve a quick ac- 
tion and further, it is possible to make it 
such that the speed variation, V,—V,, can 
be made as small as desired. By means of 
a simple arrangement V, can be reduced to 
the initial velocity V, when it is necessary 
to keep the speed quite constant, however 
much the load on the motor may fluctuate. 
The governor can be worked by hydraulic 
power when there is a sufficient fall of 
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water, otherwise the water under pressure 
must be supplied from an accumulator, the 
necessary pressure being obtained by means 
of pumps, or the method illustrated in the 
diagram may be employed. 


The Tantalum Incandescent Lamp. — 
In a paper read recently before the Elek- 
trotechnische Verein at Berlin, Drs. W. von 
Bolton and O. Feuerlein describe the new 
tantalum lamp made by Siemens & Halske. 
After experimenting for a number of years 
in the metal tantalum itself and also on 
the shape and size of lamp the form shown 
by Fig. 5 herewith was finally arrived 
at. This shows a 110-volt, 25-c.p. lamp 
using 1.5 volts per Hefner candle-power. 
In this form, differing from most of the 
previous constructions, the central support 
consists of a short glass rod carrying two 
lenses into which the arms, bent upward 
and downward in the shape of an umbrella, 
are cast. The upper star has 11, the lower 


FIG. 5.—TANTALUM INCANDESCENT LAMP. 


12 arms, each upper arm being in a vertical 
plane midway between the vertical planes 
in which two adjacent lower arms lie. Be- 
tween these arms, which are bent into 
hooks at their ends, the entire length of 
- the filament is drawn zigzag. Its extremi- 
ties, held by two of the lower arms, are 
connected with the foot of the lamp by 
means of platinum strips. The standard 
type for 110 volts, 25 Hefner candle-power, 
and 1.5 volts per candle-power, has a fila- 
ment 650 mm. long and 0.05 mm. in diame- 
ter. The weight of this filament is 0.022 
grams, so that about 45,000 lamps contain 
together 1 kilogram of tantalum. The 
shape of the glass globe is adapted to the 
frame described above. Care has been 
taken to make it of a size not exceeding 
the usual maximum dimensions of common 
incandescent lamps of the same candle- 
power. This shape offers a number of 
noticeable advantages. In the first instance 
it is very stable, and will stand severe 
shocks without damage to the lamp. A 
considerable number of such lamps were 
sent across the sea to test their resistance 
to the hardships of transport, and came 
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back unhurt, although they had been packed 
just like common incandescent lamps, and 
no special care had been taken at any time 
in their handling. The lamp burns, of 
course, in any position, and can therefore 
be held in any kind of fitting. The light is 
white and agreeable; its effect is particu- 
larly steady if the lamps are provided with 
ground glass globes. Numerous trials for 
lengthy periods of time, at rates varying 
within the range of I to 3 watts per candle- 
power, have proved the vast superiority of 
the tantalum lamp over the carbon fila- 
ment lamp under equal electric and pho- 
tometric conditions. Expressing this fact 
in figures, the authors state that the tan- 
talum lamp consumes about 50 per cent. 
less current at the same voltage, with the 
same intensity of light and the same useful 
life, than the carbon lamp does, or that it 
supplies about double the light of the car- 


bon lamp with the same consumption of 


current; while at the same economy the life 
of the tantalum lamp is several times that 
of the carbon type. Moreover, at an initial 
load of 1.5 volts per Hefner candle-power 
the tantalum lamp has an average life 
quite sufficient for all practical require- 
ments, so that this rate of consumption has 
been standardized for the 110-volt lamp. 
Trials at a load of t watt per Hefner 
candle-power also proved that the lamps 
had periods of life of several hundred 
hours, but in that case the lamps were very 
sensitive to variations of pressure, and of- 
ten showed an early decrease of illuminat- 
ing value. The useful life of the tantalum 
lamp—.e., the life within which it loses 20 
per cent. of its initial illuminating value— 
averages between 400 and 600 hours at 1.5 
watts per Hefner candle-power; some 
specimens have proved to have a useful 
life of more than 1200 hours. The absolute 
life amounts to an average of 800—1000 
hours under normal working conditions. 
Further, the tantalum lamp blackens but 
little, unless it has been strongly over- 
heated during work in consequence of par- 
tial short-circuiting of the filament. It is 
very interesting to observe the behavior of 
the tantalum lamp during the whole course 


Intensity 

Life of light Consumption Watts per 
hours. Hefner c. p. in amperes. Hefner c.p. 
o) 25—27 0.36—0.38 1.5—1.7 

5 28—31 0.37—0.39 1.3—1.5 
150 25—27 0.36—0.38 1.5—1.6 
300 22—24 0.36—o.38 1.6—1.7 
500 20—22 0.36—0.38 1.9——2.0 
1000 18—20 0.35—0.37 2.12.24 


of its life. The first fact worthy of note is 
that, like some carbon lamps, the illuminat- 
ing value increases at the beginning, gen- 
erally after a few hours, by 15 to 20 per 
In the same way the consumption of 
current rises by about 3 to 6 per cent., 
while the consumption of power drops 
to 1.3 to 1.4 watts per candle-power. Af- 
ter that, the illuminating value gradually 
decreases, while a corresponding increase 
of the consumption of power occurs. The 
average behavior of the 25-c.p. lamp at I10 
volts, with reference to its various periods 
of life is shown in the accompanying table. 

The initial increase of illuminating value 
and of current consumed, is, doubtless, 
caused by a change in the structure of the 
tantalum wire, this change being accom- 
panied by a reduction of resistance, and, 
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consequently, of the phenomena resulting 
therefrom. 


Measurement of Vacuum.—The Lon- 
don Electrical Review contains an abstract 
of a paper delivered by C. Turnbull at 
Newcastle, on the measurement of vacuum. 
The vacuum gauge in common use meas- 
ures the difference between the condenser 
pressure and the atmospheric pressure. It 
is, therefore, necessary to read the baro- 
meter as well as the vacuum gauge to get 
at the true result. What is required is an 
instrument which will fulfil the following 


MERCURY 


FIG. 6.—MEASUREMENT OF VACUUM. 


conditions: (1) It must show the actual 
pressure in the condenser quite indepen- 
dently of the pressure of the atmosphere; 
(2) It must be quite accurate in its read- 
ings, and not liable to go wrong. The first 
requirement would be met by an ordinary 
Bourdon gauge with an exhausted tube (or 
a similar arrangement to that used in the 
aneroid barometer), but with the case of 
the instrument connected to the condenser. 
This will measure the actual pressure at 
the exhaust, quite independently of the 
pressure of the atmosphere. Another and 
perhaps better way is to make use of the 
ordinary mercury barometer, only it must 
be connected up properly. As ordinarily 
used (Fig. 6) the mercury column bal- 
ances the difference between the condenser 
pressure and that of the atmosphere. If it 
is connected, as in Fig. 7, the mercury 
column will show simply the actual pres- 
sure in the condenser, and quite accurately. 
When the mercury rises 4 in. in the tube, it 


TO 
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FIG. 7.—MEASUREMENT OF VACUUM. 


means that there is a pressure in the con- 
denser which has an effect upon the back 
of the piston of a reciprocating engine as 
if the piston were lifting a layer of mercury 
4 in. deep. For most purposes with the in- 
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strument, as in Fig. 7, a 10-in. tube is quite 
long enough, for this will show a vacuum 
as low as 20 in. It is to be noted that the 
reading of any vacuum gauge is materially 
altered by its position. If it be placed low 


down, then water will collect in the tube 
leading to it and the weight of the column 
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of water will affect the reading. Probably 
this fact often accounts for the difference 
of reading between the gauge on the engine 
exhaust pipe and the gauge on the con- 
denser, as much as the drop of pressure 
between the two due to loss in the connect- 


ing pipes. 


American fan motors have become so 
thoroughly standardized that bu few 
changes have been made this year, and ex- 
tremely few really mew machines have 
been brought out. The construction of the 
unchanged machines has been described so 
often and so thoroughly before that it is 
deemed inadvisable to do more in the pres- 
ent article than to give brief descriptions of 


FIG. I.—G. E. COMMUTATOR TYPE, ALTERNA- 
TING-CURRENT FAN MOTOR. 


new fans, and point out improvements in 


` the old ones. 


The General Electric Company has 


brought out only one new fan-motor this 
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FIG. 2.—G. E. COMMUTATOR TYPE ALTERNATING-CURRENT FAN 


MOTOR DISASSEMBLED. 


year, but its line has been extensively re- 
vised and improved. The new machine is 
a commutator alternating-current motor, 
similar in appearance to the well-known G. 
E. direct-current fan-motor. Fig. 1 shows 
the machine in perspective, and Fig. 2 is a 


view of its disassembled component parts. 
The field magnet is, of course, built up of 
steel laminations, and these are mounted in 


FIG. 3.—G. E. INDUCTION ALTERNATING-CUR- 

RENT DESK FAN MOTOR. 
a cast-iron housing. The magnet is bi- 
polar and is provided with two machine- 
wound and individually-insulated coils, as 
indicated in Fig. 2. The armature is of the 
slotted drum type, machine-wound, and 
provided with the ordinary direct-current 
commutator. The insulation of both arma- 
ture and commutator is of the same quality 
as that used in the standard dynamos and 
motors of larger sizes. The brushes are 
of carbon, of rectangular cross-section, and 
they are fed through box-holders by piv- 
oted fingers and helical springs. The hold- 
ers are mounted on a 
ring of insulating ma- 
terial, as shown in the 
foreground of Fig. 2, 
and this ring is 
screwed to bosses on 
the inner side of the 
journal bracket or 
yoke. Thjs journal 
bracket 1s independent 
of the enclosing end- 
cap of the machine; 
the latter is of thin 
metal and is held in 
place by two screws. 
Consequently, the ma- 
chine may be exposed 
for inspection and ad- 
justment in its run- 
ning condition, or 
while in operation. 
The bearings are 
lubricated by means of the familiar under- 
feed cups. 

This machine is built for operation on 
either 25-cycle or 40-cycle circuits at 110 
volts. The fan is 12 in. in diameter, and 
the motor drives it at full speed with 90 
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watts at 25 cycles or 94 watts at 40 cycles. 
The full speeds are 1700 and 1900 r.p.m., 
respectively, at the frequencies named. The 
motor is equipped with a six-point speed- 
regulating switch. Either the swivel and 


FIG. 4.—G. E. INDUCTION ALTERNATING-CUR- 
RENT BRACKET FAN MOTOR. 


trunnion mounting shown in Fig. 1 or the 
rigid mounting shown in Fig. 2 is fur- 
nished. 

The company also makes the line of in- 
duction fan-motors for circuits of 60 cycles 
and higher frequencies whieh was de- 
scribed in our annual fan-motor article last 
year. These are built with 12-inch fans 
with either swivel or swivel and trunnion 
mounting, for desk service, and 12-inch and 
16-inch fans with swivel and trunnion 
mounting in desk and bracket types. An 
8-inch fan, with special suspension for tele- 
phone booths, is also built. The casings of 
the desk and bracket motors have been im- 
proved in appearance since last year, as 
reference to Figs. 3 and 4 will indicate, and 
six-point regulating switches have been 
substituted for the three-point switches 
used heretofore. The speeds and power 
values are as follows: 12-inch fans at 60 
cycles, 1500 r.p.m. and 78 watts; at 125 
cycles 1470 r.p.m. and 84 watts. The 16- 


FIG. 5.—G. E. DIRECT-CURRENT FAN MOTOR. 


inch fans at 60 cycles, 1570 r.p.m., and 178 
watts; at 125 cycles, 1390 r.p.m. and 178 
watts. 

Fig. 5 illustrates the General Electric di- 
rect-current fan-motor for the present sea- 
son. The field magnet is not laminated, as 
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heretofore, but is a single casting of extra 
soft iron. The field-magnet coils are wound 
in bobbins and subjected to the usual rigor- 
ous insulating and baking processes. The 
coils are held in place by means of spring 
bows, as shown in Fig. 6. The armature, 
Fig. 7, requires no description. The brush 
mounting partially shown in Fig. 5, is very 
similar to that of the new alternating-cur- 
rent machine already described, the brushes 
being fed in boxes by spring-actuated fin- 
gers and the boxes being mounted on a 
support of insulating material screwed to 
the journal bracket. As in the case of the 


FIG. 10.—G. E. DIRECT-CURRENT CEILING FAN MOTOR. 


FIG. 8.—G. E. DIRECT-CURRENT DESK FAN 
MOTOR. 


alternating-current fan also, the enclosing 
end-caps are of thin metal, removable with- 


FIG. 7. 


out disturbing the working parts of the ma- 
chine. 

The 12-inch fans run at goo r.p.m. with 38 
watts, 1200 r.p.m. with 45 watts and 1500 
r.p.m. with 60 watts. The 16-inch fans run 
at goo r.p.m. with 65 watts, 1200 r.p.m. with 
85 watts, and 1500 r.p.m. with r00 watts. 
Both sizes are built with swivel and trun- 
nion mounting in the desk and bracket 


FIG. 9.—G. E. DIRECT-CURRENT BRACKET FAN 
MOTOR. 


types, and the 12-inch fan is also built with 
rigid pedestal mounting All are made for 
either 115 or 230 volts. Figs 8 and ọ il- 
lustrate the pedestal and bracket mountings 
with swivel and trunnion. A direct-current 
motor is also built for telephone booth serv- 
ice. This machine has an 8-inch fan and 
runs at 1200 r.p.m. It is made for operation 
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directly on a I15-volt circuit or in series 
with a 110-volt, 16-c.p., 55-watt incandescent 
lamp on a 115-volt circuit. 


The General Electric Company also con- 
tinues its well-known line of three-speed 
ceiling fan motors for direct-current cir- 
cuits of 115 or 230 volts, and the “Radial” 


fan-motor brought out two years ago. The’ 


ceiling fan line has been enlarged, however, 
to the extent of a single-speed machine 
with a 56-inch sweep running at 200 r.p.m. 
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discontinued the fan of the same name pre- 
viously manufactured. The new machine 
has a bipolar field magnet and a Gramme 
ring armature, somewhat similar in con- 
struction to the arrangement used hitherto. 
The field winding is in two sections, wound 
directly on the magnet core, which is, of 
course, previously insulated. The commu- 
tator 1s of the conventional drum type in- 
stead of the disc form previously used, and 
it is located in a much more accessible posi- 
tion than heretofore. The speed-controlling 
resistance is located beneath the fan in an 
open case, so that the breeze from the 
blades vastly enhances the ventilation. Fig. 
12 illustrates the electrolier form of this 
fan. 

The Dayton Company is continuing the 
excellent line of desk and bracket fan-mo- 
tors and the “Original Dayton” and “Day- 
ton Junior” ceiling fans previously manu- 
factured. The desk fans are built in 12- 
inch and 16-inch sizes, with rigid mounting 
or swivel and trunnion. The bracket mo- 
tors are built only with swivel and trun- 
nion mounting. All are wound for either 
110 or 220 volts direct current. 

The Diehl Manufacturing Company, Eliz- 
abethport, N. J., has added to its line of 
desk and ceiling fans a new “No. 44” ceil- 
ing fan illustrated in Fig. 13. The motor 
has a bipolar field magnet of cast iron, cast 
in a single piece, and a slotted drum-wound 
armature. The armature slots are insulated 
with micanite troughs before the winding 
is put on. The coils are machine-wound 
directly into the slots. The casing of the 
motor is ornamental filagree work at the 


FIG. I1.— ‘DAYTON DIRECT-CURRENT CEILING FAN MOTOR. 


This motor is illustrated by Fig. 10. It is 
wound for either 115 or 230 volts. 

The Dayton Fan & Motor Company, Day- 
ton, Ohio, has added to its line the new 


“Dayton” fan-motor shown by Fig. 11, and 


top and bottom, with a belt of sheet meta 
heavily japanned and striped in gilt. The 
Nos. 28 and 45 fans of previous years have- 
been discontinued; the line is otherwise un-- 
changed. | 
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The well-known line of alternating-cur- 
rent fan-motors built by the Emerson Elec- 
tric Manufacturing Company, St. Louis, 
Mo., has been augmented by a “residence- 
type” induction-type machine of the same 
general construction as the “Trojan” line 
which was brought out last year. Fig. 14 
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fans for 6o or 133 cycles, and the standard 
voltages, with swivel and trunnion mount- 
ing; two-blade and four-blade ceiling fans 
of the usual speeds for 60-cycle circuits, in 
both the standard Emerson and Trojan 
types, and a high-speed five-blade Emerson 
ceiling fan for 133 or 60 cycles. The Em- 


FIG. I12.—DAYTON CEILING FAN MOTOR. 


shows the general appearance of the new 
machine. The field magnet, or stator, has 
six poles, and the speeds of the machine are 
thereby reduced to 1100 r.p.m. and 900 
r.p.m., the lower speed being obtained by 
means of a switch and reactance coil. The 
motor is intended for 60 cycles only, and 
is made only in the 12-inch size. The pow- 
er required is 75 watts at full speed and 55 
watts at the lower speed. Swivel and trun- 
nion mounting is employed, and in either 
the pedestal or the bracket form. The 


FIG. 


I14.—EMERSON ALTERNATING - CURRENT 
RESIDENCE-TYPE INDUCTION FAN MOTOR. 


Emerson Company continues the manufac- 
ture of all of its excellent Emerson and 
Trojan desk and ceiling fans, which were 
described and illustrated in last year’s ar- 
ticle. These, it may be remembered, com- 
prise 12-inch and 16-inch desk and bracket 


erson ventilating fan outfits for both di- 
rect and alternating current are also con- 
tinued this year. 

Fidelity Electric Company, Lancaster, Pa., 
has brought out a new alternating-current 
fan-motor this year. It is a simple series- 
wound commutator motor, with a bipolar 
field-magnet (laminated, of course), and a 
slotted drum armature. The commutator is 
insulated with mica throughout, and the in- 
sulation in other parts of the machine is of 
correspondingly high quality. The case is 


FIG. I5.—FIDELITY DESK FAN 
MOTOR. 


16.—FIDELITY BRACKET 
FAN MOTOR. 


FIG. 


of aluminum, and the complete machine, 
with its 8-inch fan, weighs only 28 ounces. 
The motor is mounted on a combination 
pedestal convertible into a bracket, as shown 
in Figs. 15 and 16, or arranged for suspen- 
sion from a lamp socket, as shown in Fig. 
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17. It runs at 1800 r.p.m. and requires 15 
watts at that speed. 
continues the entire line of direct-current 
desk, bracket and ceiling fans heretofore 
manufactured. 


The company also 


These were described in 


our articles of March, 1903 and 1904. 

Fort Wayne Electric Works, Ft. Wayne, 
Ind., has not added any new motors to its 
very complete line of direct and alternating- 
current machines, but the motors have un- 


FIG. 13.—DIEHL CEILING FAN MOTOR. 


dergone considerable improvement in con- 
structural details, and a 12-inch size, with 
bracket mounting, has been added. The 
standard line has 8- 
inch fans. The con- 
ductors leading down 
the suspension cord 
of the hanging type of 
fan have been im- 
proved so as to elim- 
inate the possibility of 
chafing and breaking. 
The bearings have 
been changed so that 
they are self-align- 
ing. The automatic 
felt oilers have been 
retained. The brushes 
are carbon pencils of 
square cross - section 
fed in cartridge hold- 
ers by helical springs, 
as indicated in Fig. 


Fic. 17.—Fmevity 18 but they differ 
SUSPENSION from the usual type in 
FAN MOTOR having a flat spring 


on the side of each 
brush which presses it into intimate and 
positive contact with the holder, and also 
prevents noisy operation due to chattering. 
As heretofore, the “Wood” fan-motors are 


FIG. 18.—FT. WAYNE BRUSH HOLDER. 


built for 115 volts direct current, and for 
52 or 100-115 volts alternating current, 
either 60 or 140 cycles. The three mount- 
ings—desk, bracket and suspension—are as 
before. The telephone booth fan-motor de- 
scribed last year is also built this season. 
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The Peerless Electric Company, Warren, 
Ohio, has made no changes in the internal 
construction of its well-known line of desk, 
bracket and ceiling fan-motors. The frames 
of the desk and bracket types, however, 
have been much improved in appearance. A 


FIG. I9.—PEERLESS DESK FAN. 


handsome smooth-finished pedestal and mo- 
tor casing have been substituted for the 
fluted and ribbed exteriors previously used, 
and the difference will be appreciated by 
comparing Figs. 19 and 21 with Figs 53 
and 54 of last year’s article. A rigidly- 
mounted desk fan has been added also. The 
details of construction are the same as last 
year, with the exception of the mounting. 
These machines are built for the usual volt- 
ages, and the Peerless ceiling and column 
fans for standard direct-current voltages are 
again manufactured. A new oscillating fan- 
motor has been perfected for this season’s 
market, but unfortunately the details of con- 
struction are not yet available. We hope to 
describe this machine next month. 

Shedd Electric Company, New York, con- 
tinues the manufacture of its “Comfort” os- 
cillating fan-motor this year, and has 
brought out a new “Universal” machine, 
which is illustrated by Figs. 22 and 23. Fig. 


FIG. 20.—PEERLESS RIGID-PEDESTAL DESK FAN. 


24 1s a view of the frame with the arma- 
ture and one end-cap removed. The field- 
magnet 1s cast in a single piece with holes, 
at each end of its axis, bored out to the 
same diameter as the pole-faces. The mag- 
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net coils are form-wound and heavily in- 
sulated before being put in place; the arma- 
ture is of the usual slotted drum type. The 
brushes are square carbon pencils, and are 
fed to the commutator in box holders by 
helical springs. 


The holders are so con- 


FIG. 2I.— PEERLESS BRACKET FAN. 


structed that a brush may be removed by 
merely pushing it back far enough to clear 
two ribs which 
normally hold it in 
the box. The ma- 
chine is changed 
from pedestal to 
bracket form by 
loosening a set 
screw in the top of 
the pedestal, ad- 
justing the motor 
body to the desired 
position and reset- 
ting the screw. 
The bearings are 
FIG. 24.—SHEDD FRAME N the end-caps, 
AND ARMATURE. and are lubricated 
either by under- 

feed wick oilers or by the top-feed grease 
cups shown in the engravings. The ma- 
chine runs at 1000, 1400 or 1700 r.p.m., be- 
ing equipped with a rheostat and switch to 
regulate the speed. It is built for the stand- 
ard direct-current voltages in both 12-inch 
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FIG. 22.—SHEDD “UNIVERSAL” FAN MOTOR. 


and 16-inch sizes, and for 60-cycle alternat- 
ing current of standard voltage in the 12- 
inch size only. 

The Westinghouse Electric & Manufac- 
turing Company has brought out a complete 
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new line of desk, bracket and ceiling fan- 
motors for direct and alternating currents, 
the constructional details of which are not 
yet available. Figs. 25 and 26 illustrate the 
desk and bracket forms and show that the 
mounting is the swivel and trunnion type. 
The desk mounting is changed to bracket 
form by the insertion of a small adapter be- 
tween the top of the pedestal and the motor 
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FIG. 23.—SHEDD “UNIVERSAL” FAN MOTOR. 


body. The switch handle projects through 
a slot in the pedestal base as shown in Fig. 
26. The direct-current machines run at 
1000, 1300 and 1650 r.p.m. the 12-inch alter- 
nating-current fans run at 1300 and 1650 
r.p.m., and the 16-inch fans at 1650 r.p.m. 
The fan blades are slightly dished, this form 
being claimed to give better air displacement 
than the flat type. 

Jones Fan & Motor Company, New York, 
has brought out a new battery fan, which is 
illustrated by Figs. 27 and 28, and is known 
as the Perfection fan-motor. The field- 
magnet is of the familiar single-coil bi- 
polar type, and the armature is of the polar 
type with three poles and coils; the armature 
core is laminated and the winding is pro- 
tected at the ends by circular shields of in- 
sulating material, as indicated in the rear 
view, Fig. 28. The commutator is round 
and turned true with the shaft; the brushes 
are of copper gauze. The bearings are well 
lubricated by oil cups—not provided with 


FIG. 25.—WESTINGHOUSE DESK FAN MOTOR. 


mere holes through which a drop or two of 
oil can be administered. The fan is Io 
inches in diameter, and the motor drives it 
at 950 r.p.m. when supplied with current at 
6 volts, and takes 0.8 ampere at that speed. 
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Kendrick & Davis, Lebanon, N. H., have 
also brought out a new battery fan-motor 


FIG. 26.—WESTINGHOUSE BRACKET FAN 
MOTOR. 


this season. Fig. 29 shows the complete 
machine and Fig. 30 the motor dismantled. 


FIG. 27.—PERFECTION BATTERY FAN MOTOR. 


The field magnet is cast in one piece and 
provided with form-wound and hand-insu- 


FIG. 28.—PERFECTION BATTERY FAN MOTOR. 


lated coils. The armature is of laminated 
construction with six polar projections and 
coils. The commutator is of the usual drum 
form, insulated with hard fibre. The brushes 
are carbon pencils fed to the commutator 


ing this season. 
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in boxes mounted in lugs which are cast on 


one of the end caps, as shown in Fig. 29, 


FIG. 29.—KENDRICK & DAVIS’ BATTERY FAN 
MOTOR. 


The mounting of the machine is obvious 
from the engravings. It has a 6-inch fan, 
and runs at 2400 r.p.m. when supplied with 
current at 7 volts. The current taken at this 
e.m.f. is 14 ampere. 

American Blower Company, Detroit, 
Mich., has improved its method of mount- 
Fig. 31 shows the new 


FIG. 30.— KENDRICK & DAVIS’ MOTOR DIS- 
ASSEMBLED. 
arrangement, in which the motor is set on 


a substantial cast-iron foundation, and the 


FIG. 3I.— AMERICAN BLOWER OUTFIT. 


fan casing is attached to the motor frame. 
Last year the fan casing was mounted on 
a base and the motor hung from it by 
braces. The motor used this season is the 
well-known Westinghouse Type S machine, 
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for standard direct-current voltages. Any 
standard motor, however, may be used. 


FIG. 32.—TRIUMPH FLAT-BLADE EXHAUST FAN 
AND MOTOR. 


Fig. 32 illustrates the Triumph ventilating 
outfit built by the Specialty Manufacturing 
Company, Indianapolis, Ind. The motor is 


FIG. 33.—EXHAUST SIDE OF TRIUMPH FAN. 


bolted to a three-armed spider, which is in 
turn bolted to a substantial cast-iron wall 
plate. The fan is mounted directly on the 
shaft by the motor. No outboard bearing 


FIG. 34.—TRIUMPH PROPELLER BLADE FAN. 


is needed. The method of mounting the 
fan blades on the hub is shown in Fig. 33, 
which is a view of the exhaust side of the 
fan. This type is built for the standard di- 
rect-current voltages in sizes of 24, 30 and 
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36-inch fans, the maximum speeds of which 
are 900, 700 and 650 r.p.m., respectively. The 
company also builds the propeller type of 
fan shown in Fig. 34, with the same style 
of mounting. The sizes and speeds of this 
type are 24 inches, 800 r.p.m.; 30 inches, 
650 r.p.m. and 36 inches, 600 r.p.m. Speed 
regulators giving eight speeds, ranging from 
one-half to full speed, are furnished with 
both types The outfit comprising a Tri- 
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FIG. 35.—VERTICAL SECTION OF ELECTRIC 


VENTILATING COMPANY’S HOOD. 


umph fan and a detachable motor, described 
two years ago in our annual fan-motor ar- 
ticle, is continued as heretofore. 

Electric Ventilating Company, Chicago, 
has brought out an attachment for motor- 
driven ventilating fans, which is designed to 
protect the motor from deleterious fumes, 
gases, etc., and also to provide artificial 
ventilation of the machine by means of a 
current of cool air taken from the outside 
atmosphere. The device consists of a hood 
completely surrounding the motor and cov- 
ering one end of it, and a pipe leading from 
the side of this hood to the outer air, as 
shown in Fig. 36. The end of the hood to- 
ward the fan is open and the fan draws cool 
air through the pipe and hood, thereby re- 
ducing the temperature of the motor by con- 
vection. The main body of contaminated air 
drawn out of the room by the fan does not 
come into contact with the motor, the hood 
being interposed. Fig. 35 is a vertical sec- 
tion showing the motor within the hood. 
When the air or vapors discharged by the 


FIG. 36.—ELECTRIC VENTILATING COMPANY'S 
OUTFIT. 


fan are lighter than the outside air, as 1s 
usually true, the pipe leading from outside 
to the hood is located as shown in Fig. 36, 
so that it will not draw back any of the main 
discharge. When the main discharge is 
heavier than pure air, however, the hood pipe 
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is arranged at the top, or exactly opposite 


to the arrangement shown in Fig. 36. 


The following manufacturers are continu- 
ing their respective lines, which were fully 
described last year, no need for changes 
having developed. The Robbins & Myers 
Company, however, has added to its line of 
Standard machines a new Universal fan- 
motor which will be described next month, 
the engravings illustrating the constructional 
details being delayed by the engravers until 
too late to publish the description in the 
present article. 

The D. L. Bates & Brother Company, 
Dayton, Ohio.—Direct-current desk, bracket, 
ceiling and column fans for the standard 
voltages. 

Century Electric Company, St. Louis, Mo. 
—Alternating-current ceiling fan-motors for 
the usual frequencies and voltages. 

The Colonial Fan & Motor Company, Ra- 
venna, Ohio.—Direct-current desk and ceil- 
ing fan-motors for standard voltages. 

General Incandescent Arc Light Com- 
pany, New York.—Paragon desk and bracket 
fan-motors for standard direct-current volt- 
ages. 

The Jandus Electric Company, Cleveland, 
Ohio.—Desk and bracket fan machines for 
direct and alternating current; also the 
“Gyrofan” mounting for either ceiling sus- 
pension or floor column. 

The Pennsylvania Electric Company, Ma- 
rietta, Pa.—Crescent desk, bracket and ceil- 
ing fans for direct-current circuits. 

The Robbins & Myers Company, Spring- 
field, Ohio.—Standard desk, bracket and 
ceiling fan-motors for the standard direct- 
current voltages. 

Sprague Electric Company, New York.— 
Lundell desk and bracket machines for the 
regular direct-current voltages and alternat- 
ing-current voltages and frequencies; also 
the ceiling fan described in 1903. 

Sterling Electric Motor Company, Day- 
ton, Ohio.—Ceiling fans for the usual di- 
rect-current voltages. 

Western Electric Company, New York 
and Chicago.—Desk, bracket and ceiling 
fans for the regular direct-current voltages, 
as described in full detail last year. 

Edison Manufacturing Company, Orange, 
N. J.—Battery fan motors and batteries. 

Knapp Electric & Novelty Company, New 
York.—Battery fan motors and batteries. 

B. F. Sturevant Company, Hyde Park, 
Mass.—Motor-driven ventilating fans and 
blowers of both “pad- 
dle-wheel” and pro- 
peller types, with di- 
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GERMAN CENTRAL STATION STATISTICS. 


The Elektrotechnische Zeitschrift devotes 
considerable space to the yearly statistics 
of German central stations comprising a 
vast amount of information current up to 
April, 1904. While the present number of 
central stations in Germany is over IIOO, 
the statistics cover only 1028 plants, and 
only those are included which sell current 
to consumers or supply public lighting. Iso- 
lated plants are not included. There were 
sI plants having a capacity of more than 
2000 kilowatts in 1904. The three largest 
are in Berlin, and their respective output is 
85,136, 30,000 and 25,895 kilowatts. The 
total capacity of the 51 stations of more 
than 2000 kilowatts is 296,693 kilowatts, 
these stations being in 33 cities. The de- 
velopment of central stations and their con- 
nections in Germany in general is shown in 
the following table: 


1900 1904. 
No. of stations ... 148 652 1,028 
No. so watt incan. 

lamps connected. 493,801 2,623,893 5,687,382 
No. of 10 amp. arc 

lamps connected. 12,357 50,070 110,856 
H.P. of motors (not 

incl. trac.) 5,635 106,368 263,036 


In recent years several plants have been 
erected which supply current to a number 
of cities and towns in a district; thus the 
Brueh! central station supplies current for 
lighting and power to 66 towns at a dis- 
tance of from g to 12 miles from the sta- 
tion. On the other hand, there are some 
small plants which supply current for pow- 
er purposes to houses for the support of 
house industries. A typical example is the 
Anrath plant near Crefeld. All the motors 
connected to the mains are in this case be- 
tween 1⁄4 and 1⁄4 horse-power, and are used 
in the silk industry. In recent years the 
use of power has enormously increased, as 
is shown in the following table of com- 
parison between the kilowatts used for 
lighting and for power, traction motors not 
being included in the latter case: 


~ Kw. for Kw. for No. of 
lighting. power. motors. 


IBES oka caesar eie ces 250 sosse ee 
I890 ..esesesocesocceosee 3,899 112 28 
189S bs vials cheered eee'es 10,752 2,252 663 
1900 ..rereccccccscecece 21,122 22,037 5,764 
1904 sssssesosesesosseno 36,195 44,448 12,933 


in Germany 
which buys energy in bulk from a larger 
works and sells it in retail to consumers ; 
this is the Spandau station, which gets the 
current from one of the Berlin works. Sta- 
tistical data concerning the systems used 
are given in a following table: 


There is only one plant 


Total 
No. of Kw.of Kw. of capacity 
works. machines. batteries. in kw. 


rect-current motors pee current wn storage bag te 803 175,263 69,957 245,240 
: irect current without storage batteries 40 2,346 sv eeee 2,34 

of different types, ac- Alternating cur., single ph. and two ph. 41 37,317 400 37,717 
cording to the class hree phase current ........--.+0e00> 63 69,054 1,532 70,586 
: Monocyclic system ..........eeeeeee 2 1,030 152 1,182 

of service, and wound M three phase and direct current . 64 141,330 23,169 164,499 
for the usual voltages. ixed a ternating and direct current .. 15 8,542 855 9397 


Massachusetts Fan Company, Waltham, 
Mass.—Ventilating fans adapted for motor 
drive and designed for the usual classes 
of service. 

The Barney Ventilating Fan Works, 
Boston, Mass.—Barney “Compound” venti- 
lating wheel, adapted for direct motor drive. 


Concerning the power used the statistics 
show that 570 plants with 341,248 kilo- 
watts use steam power, 109 plants with 14,- 
547 kilowatts use water power, 208 plants 
with 60,672 kilowatts use both steam and 
water power, and 94 plants of 10,050 kilo- 
watts use gas power. 
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MACHINERY DEALERS’ CON- 
VENTION, 


SOUTHERN 


The executive committee of the Southern 


Supply & Machinery Dealers Association 
held a meeting at New Orleans on Febru- 
ary 16 and 17 and made arrangements for 
the annual convention of the association, 
which is to take place April 25 to 28, at 
the De Soto Hotel, Savannah, Ga. The 
executive committee has appointed Mr. 
Denny, of the Georgia Supply Company, 
Savannah, Ga., chairman of the entertain- 
ment committee, and Mr. Dissosway, of the 
Cotton States Belting & Supply Company, 
Atlanta, Ga., chairman of the transportation 
committee. Favorable rates have been 
made with the De Soto Hotel and the pro- 
gramme that has been adopted is expected 
to be extremely interesting to every man- 
ufacturer and dealer in the United States. 

The executive committee extends an in- 
vitation to all supply dealers, and also to 
the representatives of the different manu- 
facturers with whom the supply dealers do 
business, to attend the convention. 

The entertainment committee has made 
arrangements that insure every one present 
a fine time. Savannah is one of the most 
attractive cities of the South, and at the 
time of the year chosen for the meeting, 
the city will be seen at its best. 


| Electrical Patents i 


Combined Circuit-Breaker and Motor- 
Starting Rheostat —The now familiar au- 
matic-return motor-starting rheostat was de- 
veloped, of course, in order to guard 
against the possibility of connecting a 
standing motor to a supply circuit with the 
starting resistance partly or entirely cut out. 
In order to provide the same precaution in 
another way, the combination starting box 
and circuit-breaker, illustrated diagrammati- 
cally by Fig. 1, has been devised and pat- 
ented by Robert H. Read, of Schenectady, 
N. Y. The circuit-breaker consists of a pivot- 
ed arm, 4, carrying an insulated contact, 3, 
which bridges the stationary contacts, 2, 
when the circuit-breaker is closed, as shown 
in the diagram. The circuit-breaker arm is 
held in the closed position by means of the 
latch, 6, which is pivoted near the potential 
magnet, 7, and held in the locking position 
by that magnet. The handle, 9, of the cir- 
cuit-breaker is not rigidly connected to the 
‘circuit-breaker arm, 4; it is mounted on the 
same pivot, 5, and provided with a dental 
‘clutch, 10, as shown in the horizontal view 
at the bottom of the diagram. A forked 
arm, II, under the influence of a spring not 
shown, normally holds the handle, 9, un- 
clutched from the hub of the circuit-breaker 
arm, 4. This forked arm is pivoted at 20. 
and an integral lug at right angles to it is 
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engaged by a bifurcated arm, 12, mounted on 
the same hub with the finger, 19. The arm, 
14, of the starting rheostat is provided with 
a lug, 18, which engages with the finger, 19, 
when the resistance is all cut into the cir- 
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I.—CIRCUIT-BREAKER AND MOTOR- 
STARTER. 


FIG. 


cuit. Though the description is somewhat 
complex, the operation is very simple. 
When the arm, 14, is moved around to the 
left to cut out the resistance and start the 
motor, the finger, 19, is released and the 
spring controlling the arm, 11, throws out 
the clutch on the hub of the lever, 9, so that 
that lever cannot actuate the arm, 4, of the 
circuit-breaker. If the current supply 
should fail, the potential magnet, 7, will 
release the latch, 6, allowing the circuit- 
breaker to be opened by its spring; similarly, 
if the current taken by the motor should 
be excessive, the current magnet, 8, will lift 
the latch, 6, against the restraining influ- 


FIG. 2. 


ence of the magnet, 7, and thus release the 
circuit-breaker. As the arm, 11, holds the 
clutch on the hub of the lever, 9, disen- 
gaged, the circuit-breaker cannot be re- 
stored by means of the lever, 9. If, however, 
the lever, 14, is swung back to the zero posi- 
tion, as shown in the diagram, its engage- 
ment with the finger, 19, sets the dental 
clutch, 10, on the hub of the lever, 11, and 
enables that lever to reset the circuit-break- 
er. Patent 779,182. 


Commutator Brush Holder.—One of the 
disadvantages of the familiar box-type 
brush holder is that unless a spring is used 
which takes up a great deal of space, the 
pressure of the brush against the commu- 
tator becomes rapidly lessened as the brush 
wears away. In order to overcome this, Mr. 
Ernst Woehr, of Wilkinsburg, Pa., has de- 
vised the arrangement shown in Fig. 3. 
The brush is pressed toward the commuta- 
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tor by the toggle links 6 and 8, pivoted to 
the framework at 5 and having the knuckle 
at 7. A spiral spring, 9, pulls on the link, 6, 


FIG. 3.—COMMUTATOR BRUSH-HOLDER. 


and forces the brush downward; as it wears 
away and the lower end of the link, 8, fol- 
lows it down, the toggle angle becomes 


FIG. 4.—COMMUTATOR BRUSH-HOLDER. 


greater and greater, increasing the leverage 
of the spring, 9, over the toggle sufficiently 
to compensate for the decreased pull of the 
spring as the spirals contract. A thin con- 


FIG. 5.—SCOTT’S DOUBLE-DUTY CIRCUIT- 
BREAKER. 


ducting leaf, 11, is secured at one end to 
the brush box, and its other end is pressed 
against the upper end of the brush by the 
toggle link, 8. Fig. 4 shows a modification 
in which two toggles are used, the two being 
drawn together by a spring attached to both. 
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The lower ends of the links, 8, 8, are piv- 
otally connected and the pivot pin extended 
through a guide slot, 14, to keep the ends 
on the middle of the brush-end; the latter 
is shaped to facilitate this in both cases. 
Patent No. 777,700. 


Double Duty Circuit Breaker. —Ordi- 
nary overload circuit-breakers for the pro- 
tection of electrical apparatus are, of course, 
perfectly familiar, and reverse-current cir- 
cuit-breakers for preventing current flow in 
the wrong direction are also well known; 
Fig. 5 illustrates diagrammatically an in- 
genious combination of these two classes of 
apparatus which has been patented by Mr. 
William M. Scott, of Philadelphia. The 
circuit-breaker contacts are represented con- 
ventionally by the lever and jaws, 
5. The lever is held in by the 
latch, 6, under the influence of 
the spiral spring, 15, and may 
be released by either of the sole- 
noid plungers, 7 and 8. The two 
solenoids are provided with dif- 
ferential windings, the potential 
windings of the two being con- 
nected in series through the cir- 
cuit-breaker and across the sup- 
ply circuit, A-B, to which a stor- 
age battery, 11, is also connected. 
The series winding of one sole- 
` noid is in series with the motor 
circuit, 4-B,and the series wind- 
ing of the other solenoid is in 
series with the storage battery. 
The potential winding of the 
solenoid, 7, and the adjustment 
of its plunger are such that un- 
der normal conditions the po- 
tential winding is almost strong 
enough to lift the plunger. 
Consequently, the amount of 
normal current through the 
series winding must be very 
great in order to overcome the 
potential winding and trip the 
circuit-breaker. The motors, 9 
and 10, and the storage bat- 
tery, II, are supposed to be 
mounted together with the circuit-breaker 
on a railway car, such as a mining locomo- 
tive, and the chief function of the circuit- 
breaker is to guard against excessive cur- 
rent delivery to or from the storage battery. 
For example, if the generator, 12, should 
fail for any reason, the battery, 11, would 
discharge back into the line, if the line cir- 
cuit were closed, and it would discharge 
through the motors in any event. So long 
as the current taken by the motors re- 
mained normal, the cumulative effect of the 
potential winding and the series winding of 
the solenoid, 7, would be insufficient to raise 
the plunger, but if excessive current should 
flow from the battery to the motors, the 
plunger, 7, would be lifted and the circuif 
opened. Again, if upon the failure of the 
generator, 12, the line circuit remained 
closed, the storage battery would send a re- 
verse current through the series winding of 
the solenoid, 8, and the cumulative effect 
of the series and potential windings would 
lift the plunger and open the circuit-breaker. 
Patent 779,376. - 
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CENTRAL STATION ENGINEERS. 


V. 


Louis A. Ferguson. 


Louis A. Ferguson was born in Dorches- 
ter, Mass., August 19, 1867. He was edu- 
cated in the Boston public schools, grad- 
uating from the Dorchester high school in 
1884. He then entered the Massachusetts 
Institute of Technology, and was graduated 
from that institution in 1888 with the de- 
gree of Bachelor of Science in Electrical 
Engineering. His thesis work consisted of 
original experiments to determine the “Law 
of Relation between Candle-power and Cur- 
rent, Voltage and Energy Consumed in In- 


LOUIS A. FERGUSON. 


candescent Lamps.” At about the time 
that Mr. Ferguson was completing his 
studies at the Massachusetts Institute of 
Technology, the Chicago Edison Company 
began to develop its policy of expansion and 
the officials of the company were looking 
for competent engineering talent to carry 
out their plans. Mr. Ferguson, whose col- 
lege work had attracted considerable atten- 
tion, was offered a position in the company’s 
underground department shortly after his 
graduation, which he.accepted. His ad- 
vancement thereafter was steady and rapid. 
In 1889 he was assistant electrical engi- 
neer of the construction department, and in 
1890 he was appointed to the position of 
electrical engineer. His experience up to 
this point had been wholly on the engineer- 
ing and operating side of the business, but 
the marked ability with which he handled 
such commercial work as came within his 
province attracted the attention of the man- 
agement, and in 1893 his duties were en- 
larged to include the entire supervision of 
the company’s contract business in addition 


[Vor. XVII. No. 3. 
to his engineering work. Mr. Ferguson 
was remarkably successful in this new field, 
particularly in the negotiation of valuable 
long-term contracts with some of Chicago’s 
largest mercantile establishments, and on 
June 1, 1897, President Insull appointed 
him general superintendent of the company, 
in charge of the operating and electrical 
engineering departments, as well as the 
central station and isolated plant business. 
A year later Mr. Ferguson was also ap- 
pointed general superintendent of the Com- 
monwealth Electric Company. 

Mr. Ferguson’s wide experience during 
his connection with the Chicago Edison 
Company has made him a recognized au- 
thority in this country on central station 
practice, and during the last fifteen years 
he has contributed a considerable 
number of papers to various as- 
sociations, scientific societies and 
colleges. In 1895 he was on the 
staff of lecturers at the Univer- 
sity of Wisconsin, and deliv- 
ered a lecture on “Electrical 
Engineering in Modern Central 
Stations,’ which was subse- 
quently published by the uni- 
versity. In 1896 Mr. Ferguson 
read a paper at the convention 
of the National Electric Light 
Association, held in New York 
City, May 5. 1896, on “The 
Commercial Value of Acetylene 
Gas as an Illuminant,” giving 
the results of his experiments 
made with Messrs. Wilson and 
Knapp at Spray, North Carolina, 
in 1895, in the production of 
calcium carbide and acetylene 
gas. This paper was published 
by order of the National Asso- 
ciation, and is considered one 
of the ablest contributions that 
have been published on this sub- 
ject, being widely reviewed at the 
time by the technical press. An- 
other important contribution was 
his work in conjunction with Dr. 
Louis Bell and James I. Ayer 
upon the preparation of a suitable specifica- 
tion for a standard incandescent lamp and 
the determination of a proper method for 
the commercial application of this standard. 
The result of this work was presented in 
an elaborate report entitled “Standard 
Candle-power of Incandescent Lamps,” 
which was submitted to the National Elec- 
tric Light Association at Niagara Falls, 
January 10, 1897. The subjects of other 
papers read before technical societies or 
published in the technical press are as fol- 
lows: “The Economy in Distribution of 
Electric Energy,” “Development of a Cen- 
tral Lighting System,” “General Distribu- 
tion from Central Stations by Direct Cur- 
rent,” “The Methods of Charging for 
Electrical Energy,” “Central Station Ad- 
vancement,” “Progress of Central Sta- 
tions,” “Storage Batteries for Small Sta- 
tions,” “Distribution of Electrical Energy 
in Large Cities,’ “Central Station Opera- 
tion,” and “Rates.” 

On July 9, 1902, the directors of the Chi- 
cago Edison Company and the Common- 
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wealth Electric Company recognized the tion of distributing systems, such as ducts, 


importance of Mr. Ferguson’s services by 
electing him second vice-president of both 
companies, which position he holds at the 
present time. 

Mr. Ferguson was elected president of 
the Association of Edison Illuminating 
Companies for the year 1901-2, and re- 
elected to the same position for the year 
1902-3. He was also elected president of 
the National Electric Light Association for 
the year 1902-3, and is now a member of 
the executive committees of both associa- 
tions. He is also a member of the board of 
managers of the American Institute of 
Electrical Engineers, and at the Interna- 
tional Congress, held in St. Louis last sum- 
mer, he contributed a paper entitled “Un- 
derground Electrical Construction.” 

Mr. Ferguson is married, and resides in 
Evanston, one of the most beautiful sub- 
urbs of Chicago. While not a club man in 
the ordinary acceptation of the term, he be- 
longs to a large number of clubs, including 
the Union League, Merchants, Chicago 
Athletic, Evanston Country Club and the 
Onwentsia, Glenview and Edgewater golf 
clubs. 

Mr. Ferguson is credited with being the 
first engineer in this country to suggest a 
central station system generating three- 
phase alternating current with transmission 
lines to sub-stations, operating rotaries, con- 
verting from alternating to direct current 
for general distribution. 


NOTES. 


Results of a Year —The International Com- 
mittee of Young Men’s Christian Associa- 
tions has just issued a handsome booklet 
showing the progress of the Y. M. C. A. 
Railroad Department for the past year. The 
development of this branch in many respect 
has been phenomenal. 


Directness of Exhaust-Steam Connections 
especially where high vacua are desired, is 
generally provided for in power-station de- 
sign, but the relative effect of interposed 
valves is often greater than supposed. In 
a recent test at the Battersea electric cen- 
tral station, London, it was found that of a 
drop of vacuum from engine exhaust to 
condenser of 1% in. of mercury, 0.8 in. 
was due to a non-return valve. 


Evening Lectures at the Brooklyn Poly- 
technic Instiqute.—The first of a series of 
eight two-hour lectures on electrical power 
transmission was delivered by Dr. F. A. C. 
Perrine on February 9 at the Brooklyn 
Institute. This lecture had for its subject 
“The Economics of Transmission Prob- 
lems.”. The topics discussed by the speaker 
were: Adequacy of Supply, Extent of 
Market, Character of Market, Competitive 
Fuels, Transportation, Distribution, and 
the Importance of Controlling Property. 
On February 14 Mr. W. S. Barstow de- 
livered his sixth lecture on “Central Sta- 
tion Practice,” in which he discussed dis- 
tributing systems. Mr. Barstow went very 
thoroughly into the details of the construc- 


cables, manholes, etc. 


Size and Lift of Stop Valves.— It is the 
almost universal practice to make the di- 
ameter of the stop valve on a boiler the 
Same as the diameter of the supply steam 
pipe to prevent throttling and to make the 
maximum lift equal to one-fourth of the 
diameter, in order that the cylindrical area 
of escape may be equal to the cross-section 
or bore of the pipe. Experience shows, 
however, these are extreme views of a 
valve’s requirements as a local contraction 
in a pipe causes very little interference with 
the flow of steam, and in practice it is sel- 
dom a valve is open more than one-third 
to one-half the extent which by calculation 
would appear to be necessary.—Exchange. 


Central Station Statistics —In a very able 
paper on “Central Station Design,” read 
recently by Mr. I. E. Moultrop before the 
American Institute of Electrical Engineers, 
the author stated that there are now 3738 
electric power stations, the total cost of 
which was, in round numbers, $500,000,000. 
The income from these stations from light- 
ing and power service aggregates $90,000,- 
ooo per annum. The aggregate power de- 
veloped by prime-movers in central sta- 
tion work is 1,300,000 horse-power, of which 
438,000 horse-power is hydraulic. There 
are in use 419,000 arc lamps and 19,000,000 
incandescent lamps. In the discussion of 
the paper, President Lieb gave the inter- 
esting information that extensive observa- 
tions taken in one of the principal large 
New York central station plants had shown 
that of the total generating capacity 10 per 
cent was used only twenty-five hours per 
annum, and that twenty-five hours was con- 
tained in a single month; 25 per cent of 
the plant was used seventy-five hours per 
year, all within the scope of two months, 
and 50 per cent was used only 500 hours 
per year, within the limits of seven months. 


Steam Pipe Covering Tests.— Tests of a 
steam pipe covering of asbestos 1.53 in. 
thick and made in flat sections 3 by 2 ft. 
in size, wrapped around the pipe and laced 
with copper wire, were reported recently 
in The Electrician, of London, from re- 
sults obtained at the National Physical 
Laboratory. The covering averaged 2 Ib. 
weight per running foot or 1.7 Ib. per 
square foot of the external surface of the 
4-in. pipe used in the tests. The trials were 
conducted in a usual manner with a 14.34 
ft. length of the pipe inclined 6 in. in this 
distance. The radiating surface of the pipe 
was 16.85 sq. ft. With a steam tempera- 
ture of 392.7 degs. and air temperature of 
67.7 degs., the condensation of the bare 
pipe was 1.66 lb. steam per square foot per 
hour, and the heat loss 4.27 b.t.u. per 
square foot per hour per degree difference 
in temperature. With a steam temperature 
of 393.4 degs. and air temperature of 64 
degs., the condensation with the covered 
pipe was 0.212 lb. per square foot per 
hour, or 0.54 b.t.u. per square foot per 
hour per degree. It was calculated that 
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the losses with steam pressures of 190, 200, 
210 and 220 1b. by gauge were, for the cov- 
ered pipe, 168.4, 170.6, 172.7 and 174.6 
b.t.u., respectively, per hour per square 
foot, and, for the bare pipe, 1339, 1357, 
1373 and 1389 b.t.u., respectively. 


Pacific Coast Water Powers for Railroad 
Work—Mr. Robert McF. Doble, of San 
Francisco, recently read a most interest- 
ing paper before the Pacific Coast Rall- 
way Club of that city, on “The Use of 
Pacific Coast Water Powers in the Elec- 
trical Operation of Railroads,” in which 
he pointed out that although only a small 
portion of the available water powers on 
the Pacific Coast has been developed, the 
present conditions would appear to make 
the operation by electricity of some of the 
railroads in that section profitable. The 
author pointed out that the capacity of the 
steam locomotive must necessarily be that 
required to exert its maximum effort, even 
though the duration of maximum pull be 
extremely short, whereas the average load 
‘of a power Station supplying a railroad line 
will be much less than the total maximum 
capacity of the electric locomotives sup- 
plied by it. This would materially reduce 
the cost of operating, especially under the 
conditions found on the Pacific Coast, 
where several power plants can feed into 
a single network. Reference was also 
made to the reduction in cost and main- 
tenance of the roadbed of the electrically- 
equipped railroad as compared with one 
using steam locomotives, the possible in- 
crease in the capacity of existing railroads, 
and the ease of operation and maintenance. 


——_— 


The Search for Mea—lIn an interesting 
address on this subject recently delivered 
by Mr. H. J. Hapgood at a local branch 
of the Young Men’s Christian Association, 
the speaker stated that one of the greatest 
evils among business customs is the indis- 
criminate giving of letters of recommenda- 
tion by employers. He said that the best 
testimonial he ever saw contained exactly 
fifteen words, reading as follows: “Worked 
for us four years at $50 a week; wish we 
could have him back.” He also pointed 
out the injustice of the assumption by 
employers that a man over forty years old 
is ineligible for responsible positions, and 
predicted that within a few years large 
employers would abandon the present 
prejudice in favor of men between thirty 
and thirty-five years of age, which is now 
working serious injustice to older men. He 
stated that a study of the employment 
problem had led him to believe that the 
demand for capable men in almost every 
line of skilled employment, except artisans, 
is far in excess of the supply. “High- 
salaried positions,” he said, “are not vacant, 
but they are filled by men not big enough 
tor them. Over 1000 men of the proper 
ability could secure positions in New York 
to-morrow at salaries of $5000 a year and 
over.” It should be carefully noted that 
Mr. Hapgood, in all of his statements, pre- 
scribed men of the requtsite degree of 
ability, not men who fancy themselves ca- 
pable of filling any position. 
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Motor-Driven Steam Plant Auxiliaries. 

The proposition to drive all the steam 
plant auxiliaries of an electric lighting or 
power station by electric motors is a most 
attractive one on the surface, and we have 
this 
No rule is universally 


advocated practice—under 


proper conditions. 


always 


applicable without discrimination, except- 
ing, of course, the few fundamental rules 
in the moral code. Motor-driven pumps, 
fans, etc., are immeasurably preferable to 
the steam-driven machines in all cases 
where there is available from other sources 
a sufficient supply of feed-water-heating 
steam which would otherwise be wasted. 
For the vast majority of cases it will be 
found safe to adopt the policy of using 
enough steam-driven apparatus to furnish 
all the exhaust steam needed under the 
most exacting conditions for heating the 
feed-water, and, if there remains any aux- 
iliaries not provided for, to apply motor 
drive to those. Naturally, in following this 
policy, those auxiliaries which are worst 
adapted for motor drive should be put in 
the steam class first, arranging the list as 
far as possible, so that the last machines to 
be considered will be those best fitted for 


motor driving. 


This is not all there is to the problem, 
however. It is not enough merely to put 
down the list of machinery and blindly 
follow the general policy outlined above. In 
many cases it may be found upon careful 
analysis that it would pay deliberately to 
use a non-condensing main engine in order 
that the auxiliaries may be motor-driven, 
the feed-water heat being obtained, of 
course, from the main engine exhaust. 
Where water is free and the character of 
the load not ordinarily favorable for con- 
densing engines, it will nearly always be 
preferable to use a non-condensing com- 
pound engine and drive all of the auxiliaries 
by electric motors, excepting the exciter 
dynamos in a small station generating al- 
ternating current. These may always be 
profitably belted to the alternators or to the 
engines driving them. Even in a few cases 
where boiler feed-water had to be bought, 
it has been found economical to run non- 
condensing main engines in order to get the 
exhaust heat for the feed-water. Unless 
the engine exhaust is insufficient in such 
cases, motor-driven steam-plant auxiliaries 
throughout will always be found preferable 


if they are properly designed and installed. 


The alleged inflexibility of control some- 
times urged against motor drive for pumps 
and blowers exists only in the imagination 
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of steam-drive partisans or in the practice 
of hopelessly incompetent builders. - That 
there is the slightest difficulty in regulating 
the work of a motor-driven machine of the 
type named will not be conceded for a 
Di- 
rect-current motors, of course, should in- 
variably be used where speed regulation is 
needed—and it is indispensable in about 
There is not a 


moment by any progressive engineer. 


99.9 per cent of the cases. 
station in existence where direct current 
is not necessary, and it is a simple matter 
to provide a supply large enough to in- 
clude pump and blower motors. Given 
such a supply, the engineer who could not 
provide an efficient, simple and easily-main- 
tained variable-speed motor would deserve 
only the usual fruits of dire failure—not 
sympathy or extenuation. But it should 
never be forgotten that motor drive is not 
inherently an engineering panacea. 


eeM 
High-Tension Insulator Pins 


The question of wooden vs. iron insula- 
tor pins for high-tension lines drew out 
considerable discussion at the Power Trans- 
mission section of the recent International 
Electrical Congress, even though the sub- 
ject was not specifically mentioned on the 
program. The insulator and pin are so in- 
timately related that any discussion of insu- 
lators must sooner or later bring up the 
question of pins. The evidence is not all 
in as yet on either side of this question. 
The leaning of most of the congress mem- 
bers seemed to be toward the use of wooden 
pins for ordinary transmission work, al- 


‘though it was admitted that steel towers 


and long conductor spans might be the prac- 
tice of the future on the more important 
lines, and that with these would come the 
use of steel pins, with insulators electrical- 
ly strong enough to permit of bringing 
ground potential clear up into the insula- 
tor, as is done when metal pins are used. 


The arguments on wooden vs. iron pins 
One man 
will argue that if the insulators are made 
good enough, they do not need any assist- 


take a peculiar turn sometimes. 


ance from the pins as far as insulation 1s 
concerned. Another will follow up that ar- 
gument by saying that if the insulators 
were so good that iron pins could be used, 
they would be good enough so that there 
would be no trouble from leakage and burn- 
ing of wooden pins if wood were used; 
therefore, “why use iron”? There is ap- 
parently a good deal of truth in this argu- 
ment, but as we said before, the evidence is 
not all in. There are apparently some con- 
tradictory things about the evidence thus 
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far presented. On the face of it, the fact 
that sufficient leakage can be obtained over 
a given insulator under given conditions to 
burn or disintegrate a wooden pin would 
seem to show that the use of iron pins would 
only transfer the trouble to another point, 
either where the pin enters the cross-arm 
or where the cross-arm is attached to the 
pole. On the other hand, one participant 
in the Congress discussion cited his expe- 
rience to the effect that the substitution of 
iron for wooden pins under the same insu- 
lators in a certain district had resulted in 
an enormous reduction in the number of in- 
sulator break-downs, in locations where 
wooden pins would be destroyed in four to 
six months. 


Just why iron pins should give satisfac- 
tory service under insulators which per- 
mitted enough leakage to rot out or 
burn wooden pins is difficult to explain on 
sound theoretical grounds. The experience 
of one pioneer company in very high volt- 
ages has shown that there may be enough 


leakage over cross-arms and poles so that 


the concentration of this leakage by the use | 


of metal lag screws and braces may pro- 
duce serious results in the way of burning 
at these points. In view of this, it is possi- 
ble, although not absolutely proven, that the 
use of iron pins in high-tension insulators 
which will not give satisfactory service on 
wooden pins would cause a burning or rot- 
ting at the points where the pin enters the 
cross-arm or at the point where the cross- 
arm is attached to the pole. 


As to whether or not there is a certain 
insulating value in that part of a wooden 
pin which is entirely protected by the insu- 
lator, there is no room for argument. Dry 
wood properly treated is a good insulator, 
and if the core of a glass or porcelain insu- 
lator is filled with the end of a dry wood 
pin rather than by a metal pin, the equiva- 
lent thickness of the insulator at that point 
is certainly increased a certain amount. 
There is apparently some disagreement 
among high-tension transmission experts as 
to the cause of the burning and disintegrat- 
ing of pins. Some apparently think it due 
to leakage directly through the insulator, 
and others attribute it to leakage over the 
surface of the insulator. There is also a 
discrepancy in the use of the terms describ- 
ing the nature of the phenomenon which 
causes pin burning. That the burning of 
wooden pins starts by the disintegration 
caused by a brush discharge seems general- 
ly accepted, but as to just where this brush 
discharge takes place in practice on a work- 
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ing insulator on a pole line doctors disagree, makes it easier to arrange the controller for 


and we need more testimony based on ex- 
perience and careful observation. 

—————_¢--- 
Machine-Tool Drive. 


An interesting paper on the electric driv- 
ing of machine-tools was read recently be- 
fore the Engineers’ Club, of Philadelphia, 
by Mr. E. L. Walker. The author brought 
out several important points, but made the 
curiously inconsistent statement that “the 
ideal condition would be to get constant 
torque which would necessitate a larger 
horse-power at the higher speeds; never- 
theless, it is a step in the right direction to 
get even a constant horse-power at all 
speeds.” As he had already pointed out in 
a preceding paragraph, all of the multi- 
voltage systems give constant torque at all 
voltages, and therefore at all speeds, except- 
ing such gradations as are effected by field 
control; but this is not always satisfactory 
for the reason that most machine tools re- 
quire the greatest power at the slowest 
speeds. Power being the product of torque 
and speed, it is obvious that the ideal con- 
dition for tools requiring maximum power 
at slow speeds is decidedly not that of con- 
stant torque, but that of torque varying in- 
versely with the speed and at least in di- 
rect ratio. This result is obtained by means 
of field regulation alone, and this is char- 
acteristic of many motors now manufac- 
tured. 


The author also appeared to advocate 
the use of a mechanical speed-chang- 
ing arrangement comprising an appalling 
conglomeration of gears, clutches, etc., 
which he characterized as having “solved 
this problem very nicely,” and stated that 
“A speed-changing mechanism properly 
designed to give speeds in the ratios of 1 
to 2, 4 to 8, etc., in connection with a varia- 
ble-speed motor with a range of 1 to 2, will 
give every speed between the lowest and 
highest range.” He might have omitted 
the variable speed motor and substituted 
some of the finely-graded speed-changing 
devices; then his mechanical museum would 
have been complete. Less discriminating 
engineers, however, would probably be sat- 
isfied to labor along with a variable-speed 
motor having a maximum range of 6 to I, 
together with the ordinary simple back- 
gears on the machine tool. 


A feature not discussed in the paper is 
that of controller arrangement. A motor 
regulated by field variation has the advan- 
tage that the controller may be made much 
smaller than one of any other type. This 


direct manipulation by the tool operator; 
in fact, in many cases, the controller may be 
mounted directly on the apron of a lathe 
carriage or some convenient part of an- 
other form of tool, which is rarely, if ever, 
feasible in the case of other types of con- 
There is the attendant disadvan- 
tage, however that the motor starting-box 
must be separate from the speed-regulating 


troller. 


controller, if an ordinary type of motor 
Starter be used; the consequence would be 
that with frequent starting and stopping, 
mounting the speed-controller on the ma- 
chine tool would not be an appreciable im- 
provement over a combined motor starter 
and speed regulator with the usual mechan- 
ical connections. But there would be a con- 
spicuous advantage in using some one of 
the several good motor-starters controllable 
from a distance, together with a field-con- 
trol rheostat, the latter being mounted 
within easy reach of the machinist and in- 
cluding in its construction a small switch, 
actuated by the speed-regulating handle, for 
cutting in and out the motor starter. The 
latter would be mounted preferably, but 
not necessarily, on the frame of the motor. 


a eS a. 


Why Not Auto Fire Engines ? 


If the familiar steam fire-engine is not 
an anachronism in this age of electricity and 
gas engineering, it comes perilously near it. 
In view of the remarkable progress in mo- 
tor-driven vehicle design and construction 
during the past few years, it seems rather 
odd that the old-time fire engine, with its 
profusion of inutile polished surfaces and 
its inconsistent capacity for belching forth 
amazing volumes of carbon dioxide has not 
been ere now threatened with extinction 
by one or the other of the principal types 
of automobile, or a combination of the two. 
It requires no great imaginative power to 
discern the advantages that could be em- 
bodied in an automobile fire engine of the 
combination type, for example, as com- 
pared with the ancient form now persisting. 
With an internal combustion engine driving 
a direct-current dynamo at constant speed, 
and motors supplied from this dynamo and 
driving the traction wheels and pumps of 
the outfit, a speediness and facility of con- 
trol could be obtained which is absolutely 
out of the question with the old type of ma- 
chine. Some little work has been done in 
this or a similar direction, we believe, but 
no tangible results are manifest. Of course, 
one serious obstacle in the way of progress 
in this particular field is the difficulty in 
producing the necessary “change of heart” 
in the proper municipal officials. 
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DESIGN AND CONSTRUCTION OF SMALL 
DYNAMOS AND MOTORS. 


BY CECIL P. POOLE. 


Commutator and Brush Holders. 


By far the wisest course for the ama- 
teur dynamo or motor builder to pursue 
with regard to the construction of com- 
mutators and brush-holders is to buy these 
from some of the many manufacturers of 
such apparatus. In buying a commutator 


it is necessary to give the manufacturer 
(1) the diameter of the barrel, (2) the 
width of barrel face parallel to the shaft, 
(3) the diameter over the lugs, (4) the 
diameter of the shaft-hole, (5) the voltage 
of the machine, and (6) the current per 
segment. 


commutator each 


Although 
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more conventional forms with which com- 
mercial machines are commonly equipped. 
Commutators of larger sizes may be con- 
structed readily and cheaply along the 
lines indicated in Figs. 24, 25 and 26; that 
is to say, commutators which are large 
enough in diameter to give room for the 
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clamping bolts between the under edges of 
the segments and the shaft. The seg- 
ments are held together by two cast-iron 
plates or discs and four finished ma- 
chine bolts as indicated in Fig. 24, which 
shows two diametrically-opposite seg- 
ments, two of the four bolts, and cross- 
sections of the clamping plates. The mica 
insulation between the flanges of the plates 
and the recesses in the ends of the com- 
mutator bars is indicated by the thin black 


TABLE XV. 
Commutator Data. 


S D 


[VoL. XVII. No. 3. 
The mica strips between adjacent bars mus? 
be 30 mils thick and absolutely uniform. 

The building up of the commutator is 
a trying job. The bars must be assembled 
loosely, with the mica strips between them, 
and gradually drawn together radially un- 
til the mass is perfectly tight. This is 
easiest done by first setting the bars on 
end on a level surface, in a hole in a block 
of wood about one-half as thick as the 
commutator face is wide, so that half of 
each segment stands above the surface of 
the block; and then drawing the segments 
centerward by means of screws in a ring 
of iron having a bore about 1% inches 
greater than the diameter of the commu- 
tator barrel is to be. Curved shoes must 
be interposed between the screw points and 
the commutator bars to prevent gouging 
the latter. This assembling ring with 
screws and shoes is shown in Fig. 27. It 
will be noticed that the ring has flanges 
which extend beyond the heads of the set 
screws; these are for the purpose of chuck- 
ing the ring for turning up the commutator, 
and in tightening up the set screws when 
assembling the segments care must be 
taken to keep the rough circle described by 
the outer faces of the segments concentric 
with the assembling ring. 

When the segments have been drawn to- 
ward the center of the mass as tightly as 


FIG. 24. 


brush will doubtless touch two or more 
segments at any instant, it is well to put 
the current per segment at twice the current 
per armature wire when ordering a com- 
mutator. 

For brush holders, the builder cannot do 
better than buy a set of the familiar Bay- 


FIG. 25. 


iis reaction holders and arrange his brush- 
holder mounting to suit them. 

However, if the ambitious amateur is de- 
termined to make his own commutator and 
brush-holders the types herein described 
will be found easier to construct than the 


lines between the opposing faces of these 
parts. This insulation should in all cases 
be not less than 1-16 inch thick. The es- 
sential dimensions on 
the end-plates and each 
segment are given 
in Table XV, ref- 
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erence letters being used to identify the vari- 
ous diameters and lengths. The distance, 
lengthwise of the bar, between the recesses 
in each commutator bar should be approxi- 
mately one-half as great as the width of 
the commutator face parallel to the shaft. 


Barrel diam., De = Up to 3” 3” to 6” Over 6” possible, the assembling ring is chucked in 

CL A A EE ° e 

Dimension a = 1/4" 3/8” 5/8” a lathe and the inner circle of the segment 

P imension b = 3/87 1/2” 5/8” edges trued up; next, the recess in the end 
imension ¢ = 3/16 5/16” /8” 

Dimension m= 3/167 1/4” 5/16" then exposed must be tooled to the proper 
imension = = g % if : : : i i 

Diameter Dre = De nee bu 6" Du 33/167 dimensions. The assembling ring is then 

Diameter Dox = Dre — 1/8” Dre — 1/8” Dra — 3/16” reversed in the chuck and the recess in the 

Diameter Dre = Deo — 3/8” Drv — 1/2” Drv — 5/8” : 

Diameter Drs = Dae 1/4” Dke este” Des — 3/8" other end tooled out to size. The end- 
iameter Dea = I =f 2 ag 64” i i ir in- 

Diameter Dre = De riba” Deo risa” De Ey ae plates are then put in place, with their in 

Thickness t, = in all cases (m X Da + No. of bars) — 0.03” tervening insulation, and the clamping 


bolts tightened up solid; then the whole 
structure is mounted on a mandrel, the as- 
sembling ring removed, and the commuta- 
tor barrel and lugs turned down to size. 
It will be obvious, upon consideration of the 


FIG. 27. 


impossibility of centering the segments in 
the assembling ring with absolute accuracy, 
that much more allowance for finish must 
be made in the segment pattern than would 
be allowed for ordinary work. 

For commutators larger than 2 inches 
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barrel diameter but not large enough to 
permit the construction shown in Fig. 24, 
the clamping plates should be made with 
central hubs projecting into the commuta- 
tor almost far enough to touch each other, 
and the bolt-holes omitted. After the com- 
mutator segments have been tooled out on 
the inside and both ends, one of the clamp- 
ing plates should be slipped on the shaft up 
against the shoulder of the a and c parts, 
the mass of segments (still held in the as- 
sembling ring) set into the flange of this 
plate, and the second plate then set in place 
in the outer end of the commutator and 
tightened up by means of a nut on the 
shaft, the outer end of the part, c, of the 
shaft having been threaded for this purpose. 

For commutators of 2 inches barrel di- 
ameter or smaller, the easiest method is to 
cast the commutator in a solid piece and 
saw it into segments on a milling machine 
or with a milling attachment to a lathe. 
The solid casting should first be bored out 
to the diameter D}, and mounted on a 
mandrel; then the ends should be finished 
up and a rough cut taken over the barrel 
face merely to true it with the finished re- 
cesses in the ends. Next, a hard wood 
mandrel should be made to fit the bore of 
the casting very snugly, the mandrel ex- 
tending beyond the ends of the casting only 
far enough to give ample support to the 
edges of the metal around it. The cast- 
ing may then be centered in a chuck, using 
curved shoes between the chuck jaws and 


shank: 8-32 thr. 


Distance rod to fit.small holes in 
holder arms. 2 nuts required. 


FIG. 28. 


the casting which encircle the entire cast- 
ing; the chuck jaws should catch only 
enough of the casting to hold it securely. 
The casting may then be slitted from the 
free end to a point well beyond the center 
of its length, using a saw 25 mils thick and 
cutting as many equidistant slits as there 
are to be commutator bars. Then the cast- 
ing is to be reversed in the chuck and the 
other end slitted in the same way, the shoes 
under the chuck jaws serving to hold the 
segments in place during the final slitting 
of the casting. The slits last cut must, of 
course, match absolutely those first cut in 
the other end of the casting, so that the 
sides of the resulting segments will be 
true. The commutator is then assembled 
between the end plates without the use of 
an assembling ring, the nut on the shaft 
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being relied on to draw the segments to 
place. During the tightening up of the 
nut, however, the faces of the segments 
should be tapped gently with a wooden mal- 
let to assist the nut in overcoming the slid- 
ing friction between the beveled faces. 
The easiest form of brush holder for the 


= Gommutator 
radius +e 


Ze=0.6XY 
x =I X Y 


Se ee 
Commutator Barre 
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FIG. 30. 


amateur to make is the pivoted type, shown 
in Fig. 28. This is mounted on the brush 
stud with its tension collar, Fig. 29, be- 
tween its lugs and the spring in place. The 
carbon brush is bolted to the face of the 
holder with a single wing or thumb screw, 
a thin plate being used to distribute the 
pressure of the screw head. Fig. 30 shows 
how the distance from the center of the 
brush to the center of the pivot hole and the 
distance from the center of the shaft to the 
center of the stud are determined. The 
sketches‘ give all necessary information as 
to dimensions and finish. The holder is of 
cast composition, of course. 
ee- 


THE TELEPHONE SUB-STATION AND ITS 
CONNECTION TO THE CENTRAL OFFICE. 


BY A. DALLAM O'BRIEN. 


By no means the least important problem 
that confronts the telephone engineer is the 
arrangement of the sub-station limes which 
radiate from the central office and the equip- 
ment which is necessary at the sub-station. 
The sub-station line has its beginning at the 
main distributing frame, as the connection 
from this point to the switchboard forms 
a part of the internal equipment of the ex- 
change itself and simply furnishes a means 
of extending the outside line to the switch- 
board. The dividing line between the inside 
and outside portions of the sub-station line 
occurs absolutely at the arresters, which are 
located on the main distributing frame. 

In large offices the outgoing sub-station 
lines are led from the arresters by means of 
cables to the underground conduits which 
enter the building. The size and number of 
pairs of conductors in these cables depend 
largely upon the length and number of the 
lines terminating at the office, the cables 
ranging from those having fifty pairs of con- 
ductors of No. 16 or No. 18 wire to those 
having four hundred pairs of No. 22 wire, 
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these latter finding their principal field in 
the larger cities. The office manhole plays 
a most important part in the outside distri- 
bution system, as it is from this point that 
the subway leading to the office begins. The 
cables coming from the office are brought 
into this manhole and their conductors 
spliced to conductors in other cables by 
which they are led towards the sub-station. 

It often happens that the location of a 
central office is such that the entering lines 
cannot all be brought in through one office 
manhole; in such cases several manholes 
are’ provided, each having a line of conduit 
leading from it to the office. There are a 
number of methods in common use, by 
means of which the underground lines are 
arranged for distribution to the sub-stations, 
and several of these methods will be de- 
scribed in detail. 

The terminal pole block system is very 
largely used in cities and where the right of 
way over housetops is easily secured, fur- 
nishes a ready solution for the distribution 
problem. The territory to be served is di- 
vided into blocks and a terminal pole located 
preferably in a small street or alley as near 
the center of the block as possible. The 
main conduit line is connected by means of 
a single line of conduit running from a man- 
hole in the main line to the base of the ter- 
minal pole. This single line is technically 
known as a lateral, and the conductors for 
serving the block are carried in a cable 
from the manhole in the main line to the 
base of the terminal pole, where the cable 
is brought up above the ground inside an 
iron pipe to a point on the pole some eight 
or ten feet above the ground level. From 
this point the lead-covered cable is carried 
up the side of the pole to within three or 
four feet of the top. 

The top of the pole is equipped with a 
cable box which has a capacity of from 
fifty to two hundred pairs, according to the 
requirements of the block. The cable boxes 
for this class of work are provided with 
two sets of lugs or connectors, one set serv- 
ing to carry the conductors from the cable 
and the other to carry the line wires leading 
to the sub-stations, the two sets being electri- 
cally connected by a fuse. The cable is 
ended at the base of the box with a pot-head 
and weather-proof wires spliced to the cable 
conductors and fanned out to the lugs or 
connectors on the cable side of the box. 
The terminal pole also carries an iron dis- 
tributing ring on which are mounted glass 
insulators, the number of such insulators 
depending upon the diameter of the ring, 
which varies with the capacity of the cable 
box. 

The sub-station lines are led from the line 
side of the box to the insulators on the 
ring, where they are connected to weather- 
proof wire conductors which lead directly 
to the sub-station, the insulators serving to 
take up the strain due to the span and to 
prevent any strain coming upon the wires in 
the cable box. It is, of course, advisable 
that the length of the span from the dis- 
tributing pole to the sub-station be made as 
short as possible, although there are cases 
where spans of from 300 to 400 feet are 
necessary. 
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The span from the terminal pole is fas- 
tened to the outside of the sub-station in 
one of a number of ways. It may be termi- 
nated on pins mounted on a wooden trestle 
on the roof, or on a more durable structure 
of iron pipe, and from this point led down 
the side of the building wall to insulators 
fastened on the wall at the point of entrance 
to the building. Where the span is short 
the trestle may be dispensed with and the 
wires connected directly to the insulators on 
the wall. The entrance to the building is 
most conveniently effected through the top 
of a window-frame, holes being drilled 
through the frame and hard rubber tubing 
slipped through the holes, the tubing ex- 
tending an inch or two on the outside. The 
line wires are brought into the sub-station 
through the tubing and are then led directly 
either to the protector or to the instrument: 
in the former case the wires to the instru- 
ment are led from the protector. The use 


To Office 


oi the sub-station protector is not always 
necessary, but where the outside span 
crosses or comes in the vicinity of trolley 
wires or high-tension lines, it is absolutely 
necessary for the protection of the sub- 
scriber that provision be made at the sub- 
station to open the line in case of an acci- 
dental cross with a high-tension wire. The 
type of protector that is usually employed 
for this purpose is shown in Fig. 1, the 
fuses serving to protect the instrument from 
a heavy current; the carbon blocks, with 
their fusible plugs and ground connection 
to the center carbon, serve to afford an easy 
path to ground for the high-tension current 
which results from lightning discharges or 
from crosses with high-tension transmission 
lines. 

Where a protector is employed, the wir- 
ing from the protector to the instrument is 
preferably done with twisted pairs which 
may be, covered with an insulation to con- 
form with the woodwork of the interior and 
thus avoid the unsightly appearance of two 
black wires. Where the line is led directly 
to the instrument, the twisted pair is spliced 
to the entering wires as close as possible 
to the point of entrance. A loop should be 
made in each conductor, on the outside of 
the building, the bottom of the loop hang- 
ing below the point of entrance to the hard 
rubber tubing; this feature affords a low 
point in the system from which rain water 
can readily drip and by means of which the 
passage of such water along the wire and 
its subsequent entry into the sub-station is 
avoided. 

The efficiency of the protector depends to 
a very great extent upon the care and thor- 
oughness with which the ground connec- 
tion is made, and as a good ground is in 
most cases an easy thing to procure the 
connection should certainly receive careful 
attention. Probably the best means of mak- 
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ing a connection of this kind in a sub-sta- 
tion is to run the ground wire from the pro- 
tector to a water pipe. Carefully clean the 
outer surface of the pipe and wrap it with 
eight or ten turns of No. 16 bare copper 
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Office 


FIG. 2. 


wire, the wire being soldered to the pipe 
wherever it is possible to do so. To the 
end of this coil the ground lead from the 
protector is spliced. It is very rare indeed 
that trouble arises from a connection of this 
kind. Where it is not possible to connect 
to a water pipe, a satisfactory ground may 
be obtained by connecting the lead from the 
protector to a copper plate or coil of cop- 
per wire buried in the ground at a depth of 
about three feet, care being taken to secure 
a place where there is some liability of con- 
tinual dampness. 

In the sub-station itself, there are many 
possible combinations and arrangements of 
instruments, which add to the satisfaction 
of the subscriber and to the efficiency of 
the telephone service from the standpoint of 
the user. The combinations and arrange- 
ments mentioned of course refer to the use 
of extension instruments or extension bells 
in connection with the main instrument on 
the exchange line. Where it is considered 
desirable that all telephone calls incoming 
to the sub-station should be answered from 
one point, but where the location of the in- 
strument makes it necessary that the ring- 
ing of the telephone bell should be audible 
at a point remote from the telephone, the 
extension bell will serve every purpose, and 
for all practical purposes an unlimited num- 
ber of extension bells may be connected on 
a sub-station line. The usual method of 
connecting these bells in the circuit is 
shown by the diagram in Fig. 2. In this in- 
stance a main instrument and three exten- 
sion bells are shown connected to the circuit. 
The bells themselves are of the same type 
as the bell on the main instrument and are 
connected in parallel across the line circuit, 
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a switch usually being inserted in the branch 
circuits in order that the extensions may be 
rendered inoperative at will. It is, of 
course, apparent that by increasing the 
number of bells which are permanently 
bridged acrass the line, the resistance of 
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the circuit will be decreased. The amount 
of current, however, which flows through 
each bell remains the same, whether there 
be two or ten extensions on the line. There 
are a great many ways of connecting ex- 
tension instruments in order that calls to 
the station may be answered over any in- 
strument at will, and in order also that any 
one of the instruments may be capable of 
being directly connected with the central 
office. In addition to these features, the 
circuits are oftentimes so arranged that 
the extensions may call the main instru- 
ment without the medium of the central 
office. 

The simplest method of connecting ex- 
tension instruments is shown in Fig. 3. 
Here the extension is bridged directly 
across the line; both the extension and main 
instruments being provided with bells, so 
that calls from the central office may be re- 
ceived on either instrument and the central 
office may be reached from either the ex- 
tension or main station. There is nothing 
in this method of connecting instruments 
which limits the number that may be con- 
nected to a single line. There is, however, 
one feature which may at times prove dis- 
advantageous, since the conversation which 
is being carrted on at one instrument may 
be overheard at the other. Fig. 4 shows 
diagrammatically the same method of con- 
necting the instruments except that the ex- 
tension instead of being directly bridged 
across the line is connected by a switching 
key at the main instrument, so that when 
it is desirable the extension instrument may 
be entirely cut off from the line, while any 
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connection originating at the extension 
may be supervised from the main instru- 
ment. 

It is not the usual practice for telephone 
companies to install extension instruments 
which are connected in such a way that 
conversation may becarried on between the 
main and extension instruments other than 
through the central office, but cases may 
arise where it is desirable to depart from 
this general rule, and a convenient method 
of accomplishing this end is shown in 
Fig. 5. 

In this diagram it will be observed that 
the line from the central office is led to the 
instruments through the contacts of a 
switching key which is normally arranged 
so that the instruments are disconnected 
from the line, but at the same time, sig- 
nals may be received at the main station 
through the bell which is bridged across 
the entering line from the central office and 
which has a condenser inserted in series 
with it. The operation of this arrangement 
will be easily understood. On an incom- 
ing call the signal is given by the perma- 
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nently bridged bell, and by throwing the 
switching key to the outer contacts the 
subscriber at the main instrument is placed 
in connection with the operator at the cen- 
tral office and the call may be received. 
Should the person desired be more conve- 
niently reached at the extension station, it 
is only necessary for the person at the main 
instrument to request the operator to ring 
over the line, at the same time replacing the 
receiver of the main instrument on the 
hook. When the operator rings, the bells 
at both stations are actuated and the de- 
sired connection readily obtained. As pre- 
viously stated, the normal position of the 
switching key is that with the line to the 
central office disconnected from the instru- 
ments. When this condition is obtained the 
diagram shows that the battery, the termi- 
nas of which are connected to the inner 
contacts of the key, is bridged across the 
line, thus connecting the two stations. 
Should one station desire to signal the 
other, the operation of the hand generator 
causes a current to flow through the bell 
of the station desired and makes the con- 
nection possible. The ringing current in 
this instance is prevented from finding its 
return circuit through the battery by means 
of the impedance coils, one of which is con- 
nected on either side of the source of cur- 
rent supply. These coils are of low re- 
sistance, but are wound with a number of 
turns on an iron core and have in conse- 
quence a high impedance to the alternating 
ringing current and prevent the circuit from 
being completed through the battery when 
the called station has responded to the 
signal. 

It will be noted that the talking circuit 
between the two instruments is of the 
simplest character and comprises a direct 
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line between the two stations with a battery 
bridged across it. The advantages of this 
arrangement for some sub-stations lie in 
the fact that the extension instrument is 
at all times under the control of the main 
station, that no calls for outside points can 
originate except with the knowledge of the 
subscriber at the main instrument, and that 
communication may be quickly and readily 
obtained between the two stations. It fol- 
lows very naturally that in but rare cases two 
extension instruments are the maximum 
number which are connected to a single 
line: the reason for this is a two-fold one. 
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In the first place, where the necessity ex- 
ists for more than three instruments in a 
sub-station there is usually a considerable 
use of the line, and consequently, the lia- 
bility is great that two stations may desire 
to obtain connections at the same time, thus 
delaying calls. In the second place, the 
operating telephone companies are desirous 
of increasing their traffic as much as pos- 
sible and avoiding lost or delayed calls. In 
cases where it might be possible to con- 
sider the installation of a larger number 
of extension instruments it is the policy of 
the telephone companies to recommend and 
insist upon the use of private branch ex- 
changes, which permit of easy intercom- 
munication between the extension stations 
and, at the same time, provide for more 
than one connecting trunk line to the cen- 
tral office. 

As the requirements of a sub-station in- 
crease the utility and advantages of the 
private branch exchange as an auxiliary to 
the central office become more and more 
apparent, and with the present conditions 
which govern the devlopment of the tele- 
phone sub-station the private branch ex- 
change may unquestionably be considered 
as the limit towards which the sub-station 
is constantly tending. 
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GENERATOR COMMUTATOR REPAIRS. 
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BY ARTHUR B. WEEKS. 
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When a suspicious spark begins to mani- 
fest itself on a generator commutator, the 
cause should be sought at once. The con- 
struction of some generator connections is 
such, that the flat connecting strips are free 
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to vibrate, and sooner or later they begin 
to weaken and finally break off. The spark- 
ing commences with the make and break of 
the connection, and if not discovered and 
repaired, the commutator will require turn- 
ing. If a wooden wedge be used to pry 
slightly between the vertical connections in 
line with a bar which shows any discolora- 
tion, the fault will usually be located at 
once. Undue prying, however, is injurious 
and must be avoided. The trouble should 
be located as speedily as possible. It should 
not be laid to a bad brush, and ignored, 
but the machine should be shut down as 
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soon as convenient and the trouble investi- 
gated. 

The connection usually breaks at the 
surface of the commutator, as at 4, Fig. 
1. The connector lugs of strip copper are 
frequently separate from the commutator 
bars and are riveted and soldered in place. 
They open out at the top to admit the arma- 
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FIG. I. 


ture conductors, the number depending 
upon the system of winding. Fig. 2 shows 


‘a side view of a commutator bar and an at- 


tached lug. 

To repair such a break requires judg- 
ment and skill in the use of a chisel. The 
first thing to be done is to push asbestos 
in between adjacent bars, so that heat from 
the torch will not affect them. Asbestos 
should also be worked in at the back if 
possible, for the purpose of keeping solder 
from places where it would cause trouble. 
Then unsolder the armature leads from the 
lug and remove the latter. Next, with spe- 
cially made cape chisels, cut a slot in the 
commutator bar for a new lug. Great 
care and skill are required not to destroy 
the mica insulation between the segments. 
The slot should be cut one-quarter to three- 
eighths inch deep. The connector is then 
soldered in place. 

With care a satisfactory connection can 
be made in this way, which will last well. 
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If it does not last, the trouble in almost 
every case is due to poor soldering. Short 
circuits sometimes occur after this opera- 
tion, because of solder falling in at the 
back and lodging on lower connections. In 
large machines, especially rotary convert- 
ers, the excessive current flowing is quite 
likely to melt this solder, and the machine 
may buck, throwing out the melted solder, 
after which it may be all right again. While 
the bar connector is out, however, asbestos 
should be packed in back of it to prevent 
this occurrence, which may be a serious af- 
fair. 
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All surplus solder and the asbestos packing 


should be removed after the connection is 
finished, and the connections cleaned with 
compressed air. The armature should be 
turned over slowly, air being applied all 
the while. Even this may not remove all 
solder, and things may be running along 
nicely, when a sudden great flash at the 
brushes occurs, and melted solder is found 
on the generator frame in line with the 
commutator connections. 

Fig. 3 shows an armature of this kind, 
which has just been rewound, the band 


FIG. 3.—ARMATURE OF ROTARY CONVERTER. 


wires being put on while the armature is 
turned by means of a hand winch. A rope 
from the winch is wound around the arma- 
ture several times, as ‘shown, and the winch 
lever turned, giving motion to the arma- 
ture. 

Before soldering the armature leads into 
the radial commutator lugs, tapered hard- 
wood wedges should be driven in between 
the connectors all around the armature, as 
indicated by the arrows in Fig. 1. The 
soldering flux is then applied, and the sol- 
der put on with torches. Before conrfect- 
ing and soldering, a piece of cloth should 
be arranged back of the commutator to 
catch surplus solder, and when the work 
is completed, this can be drawn out be- 
tween the spider legs at the back, by means 
of strings previously fastened to the cloth 
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armature of a rotary converter, which is 
true of the one illustrated, the starting mo- 
tor can drive it. The wedges are then re- 
moved. Finish the connections finally with 
a good black air-drying insulating paint. 
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ECONOMY OF FEED-WATER HEATING. 


It is, of course, a matter of common 
knowledge among steam engineers that 
heating the feed-water of a boiler before 
delivery into the boiler effects a consider- 
able saving in fuel, or, what amounts to 
the same thing, enables the boiler to evap- 
orate more water per pound cf coal. The 
percentage of increase in water per pound 
of coal is not the same as the percentage 
of decrease in coal per pound of water, but 
the difference is usually small. For exam- 
ple, if the amount of water evaporated per 
pound of coal is 10 per cent. greater by 
heating the feed-water, the reduction in 
coal per pound of water evaporated is not 
IO per cent., but 9 per cent., or, academical- 
ly, 9.1919 per cent. 

A table of factors of evaporation fur- 
nishes a most convenient means of estimat- 
ing the saving in fuel or the increase in 
steaming capacity due to heating the feed- 
water. In order to ascertain approximate- 
ly the saving in fuel it is only necessary 
to divide the factor of evaporation corre- 
sponding to the conditions of heated feed- 
water by the factor corresponding to the 
conditions with unheated feed and multiply 
the result by the coal consumption with 
unheated feed. For example, if a boiler is 
operated at 120 lbs. gauge pressure with 
unheated feed-water at a temperature of 
70° Fahrenheit, the factor of evapora- 
tion is 1.1915; if the feed-water were 
heated to 200° Fahrenheit, the factor 
would be 1.0561. Dividing this last factor 
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burned with the feed-water heated to 200° 
Fahr. would be only 8.86 tons per day. 

Again, if the feed-water is heated by ex- 
haust steam from auxiliaries which is in- 
sufficient to get the temperature above 150° 
Fahr., for example, and the working boiler 
pressure is 120 lts. per sq. in., the evapora- 
tion factor will be 1.1083. If by decreas- 
ing the efficiency of the auxiliaries their 
steam consumption would be increased so 
that their exhaust steam would heat the 
feed-water up to 210° Fahr., the factor 
then would be 1.0456, and the required fuel 
would be 1.0456 — 1.1083 = 0.943 of the 
quantity burned with the lower feed-water 
temperature. Whether or not it would pay 
to use less efficient auxiliaries, therefore, 
would depend on the cost of coal, and also 
on the efficiency of the feed-water heater to 
some extent. This problem is quite a com- 
plex one, and not within the scope of the 
present article, the object of which is mere- 
ly to point out the application of the table 
of factors of evaporation to the question of 
fuel saving by feed-water heating. 

If one should desire to reverse the prob- 
lem and ascertain the increase in water that 
can be evaporated per pound of coal it is 
only necessary to reverse the relationship 
of the two evaporation factors; that is to 
say, divide the larger factor by the smaller 
and multiply the result by the present water 
evaporation to find the water that could be 
evaporated per pound of coal with the 
higher feed-water temperature. 
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American Electrochemical Society. —The 
next annual meeting of the American Elec- 
trochemical Society will be held at Boston 
and Cambridge, Mass., April 25, 26 and 27. 
The program will include papers by Dr. J. 
W. Richards, Dr. H. S. Carhart, Dr. W. 
D. Bancroft, Dr. Carl Hambuechen, Prof. 
Blake, Prof. H. R. Carveth, Arvid A. Reu- 
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After soldering the excess solder is per pound of water with feed-water at 200° of excursions will be held and some inter- 


turned off when the armature is replaced in 
the machine, or swung in a lathe. Of 
course, in its present condition, current 
cannot be applied to turn it. If it is the 


Fahr. would be 0.886 X the coal per pound 
of water with feed-water at 70° Fahr. Or, 
if the coal consumption under existing load 
conditions is 10 tons per day, the amount 


esting exhibits will be made at the conven- 
tion headquarters. The hotel headquarters 
will be The Lenox, Boyleston and Exeter 
Streets, Boston, Mass. 


cups are not empty. 
ness with any machine are usually and de- 
‘servedly followed by accidents of some sort. 


and duration. 
„ever, it is likely to become serious hecause 


-aand injure the armature or bearings. 
-machine having a commutator is liable to 
-spark, including practically all direct current 
-and some alternating current machines. 
-Most: alternating current machines have 
-collecting rings which are not likely to 
spark; but rotary converters, self-exciting or 
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DISEASES OF ELECTRICAL MACHINERY. 


BY F. B. CROCKER AND S. S. WHEELER. 


The promptness with which a difficulty 
with electrical machinery may be overcome 
will always have much to do with the suc- 
cess of the plant. The followitig statement 
of troubles or “diseases,” with. their symp- 
toms and remedies for the various types of 
generators and motors, has been “prepared 
to facilitate the detection and. elimination 
of these troubles. It is evidént thgt ‘the 
subject is somewhat complicated and diffi- 
cult to handle in a general way, since rauch 
depends upon the particular ‘conditions inf 
any given case, each of, which must, “be 
stated in such a way as .to distinguish it 
from all others. Nevertheless, a great dea! 
can be covered by systematié treatment. It 
may frequently happen that á trifling over- 
sight, such as allowing a wire to slip out 
of a binding-post, will cause as much an- 
noyance and delay in the use of electrical 
machinery as the most serious accident. 
Other troubles, equally simple but not so 
easily detected, may also occur. In such 
cases even a slight knowledge on the part 
of the man having the machine in charge, 
guided by a correct set of rules, will en- 
able him to overcome the difficulty imme- 
diately and save much time, trouble and ex- 
pense. The principal object should always 


be to separate clearly the various causes 


and effects from each other. A careful and 
thorough examination should be first made, 
and as far as possible one should be sure 
of the facts, rather than attempt to guess 
what they are and jump at conclusions. Of 
course general precautions and preventive 
measures should be taken before any 
troubles occur, if possible, rather than wait 
until a difficulty has arisen. For example, 


‘one should see that the machine is not over- 


loaded and should make sure that the oil- 
Neglect and careless- 


A. Sparking at the Commutator. 


This is a common trouble: that is not 
very objectionable if moderate in amount 
Beyond these limits, how- 


it burns and roughens the commutator, 
thus aggravating the difficulty. At the same 
time it produces heat that may spread to 
Any 


composite wound alternators, as well as 
series and other types of self-starting, sin- 
gle-phase motors, require a commutator 
which may spark. This trouble can be pre- 
vented in most cases by proper design and 
construction. The inductance per section 
must be limited by correct form of slot, suf- 
ficient number of sections and strength of 
magnetic field. Carbon brushes also tend 
to reduce sparking. A certain amount of 
sparking occurs normally in most constant- 
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eurrent dynamos for. arc lighting, where it 
is not very objectionable, since they are de- 
Signed to stand it, and the current is small. 

Cause 1.—Armature carrying too much 
current, due to (a) overload (for example, 
too many lamps fed by a generator, or too 
much mechanical work done by a motor) ; 
a short circuit, leak or ground on the line 
may also have the effect of overloading a 
generator; (b) excessive voltage on a con- 
stant-potential circuit or excessive amperage 
on a constant-current circuit. In the case 
of a motor any abnormal friction due to the 
armature striking or rubbing against the 


FIG. I.—COMMUTATOR IN GOOD CONDITION. 


pole pieces, or the shaft not turning freely 
will have the same effect as an overload. It 
often happens, especially with a new ma- 
chine, that an overload, short-circuit, etc., 
creates a very excessive current. This may 
produce, even if only momentary, a burned 
and rough spot on the commutator. 
Symptom.—If the excessive current flows 
for any considerable time the whole arma- 
ture becomes overheated. The belt (if 
used) is very tight on tension side, some- 
times squeaking, because it slips on the pul- 
ley.. Overload, due to friction, may be de- 
tected by stopping the machine, and if not 
too large, turning it slowly by hand or with 
a lever, the load being disconnected. A con- 
venient and sensitive test for any size of ma- 
chine is to determine the current required 
to run the armature free (operating as a 
motor), which should not be .more than 
about 4 or 5 per cent. of the current at rated 


‘load, except in machines of 10 horse-power 


or less, which may take 6 to 10 per cent. 


~The field current should be measured first, 
- with the’ armature circuit open, and deduct- 


ed from the ammeter reading. (See “Heat- 
ing of Bearings” and “Noise.” ) 
Remedy.—(c) Reduce the load, or elimi- 
nate the short circuit, leak, or ground on the 
line; (d) decrease the size of driving pul- 
ley, or (e) increase the size of driven pul- 
ley; (f) decrease magnetic strength of the 
field in the case of a dynamo or increase it 
in the case of a motor. If excess of cur- 
rent cannot satisfactorily be overcome in 
any of the above ways, it will probably be 
necessary to change the machine or its wind- 


gether. . 
.produced by the shaft being loose in the 
bearings while the commutator is perfectly 
true on shaft. 
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ing. Overload due to friction is eliminated 


'as described under “Heating of Bearings” 


and “Noise,” Cause 2. 

If the starting or regulating rheostat of a 
motor has too little resistance, it will cause 
the motor to start very suddenly and spark 
badly at first. The only remedy is to in- 
crease this resistance. _ 

Cause 2.—Brushes not set at the neutral 
point. 

Symptom.—Sparking varied by shifting 
the brushes with rocker arm or ring. 

Remedy.—Carefully shift the brushes 
backwards or forwards until sparking is re- 
duced to a minimum. If only slightly out 
of position, heating alone may result, the 
conditions not being bad enough to show 
sparking. If the brushes are not exactly 
opposite, or in a four-pole machine 90° 
apart, and so on, they should be made so, 
the proper points of contact being deter- 
mined by counting the commutator-bars, by 
measuring with a strip of paper, or by sepa- 
rately adjusting each set of brushes to its 
minimum sparking point. | 

The usual position for the brushes is op- 
posite the spaces between the pole pieces, 
but in some machines the brushes must be 
set in some other position which can be de- 
termined by finding the non-sparking or 
minimum sparking points. If the brushes 
are placed exactly wrong, namely, half-way 
toward the proper position for the next set 
of brushes, they will cause a dynamo to fdil 
to generate and a motor to fail to start, and 
in the latter case the fuse will blow or the 
circuit-breaker open. 

See “Dynamo Fails to Generate,” Cause 6. 

Cause 3.—Commutator rough, eccentric or 
has one or more “high bars” projecting be- 
yond the others, or one or more flat bars, 
commonly called “fats,” or projecting micg, 
any one of which will interfere with good 


FIG. 2.—COMMUTATOR HAVING HIGH MICA 
AND BLACKENED BARS. 


contact of the brushes or: cause them to be 


.thrown out of contact with the commutator 


(Fig. 2). Flat or high bars in machines 
usually result from looseness of the nut or 
screws which hold the commutator parts to- 
The effect of eccentricity may be 


This will allow the whole ar- 


i 
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mature to chatter when running at iull 
speed. Hard mica between the bars which 
does not wear as rapidly as the copper will 
tend’ to throw the brushes off. 
Symptom.—Note whether there is a glaze 
or polish on the commutator, which shows 
smooth working; touch the révolving com- 
mutator with tip of finger-nail and the least 
roughness is perceptible, or feel of the 
brushes to see if there is any jar. If the 
machine runs at high voltage (over 250) the 
commutator or brushes should be touched 
with a small stick or quill to avoid danger 
of shock. In the case of an eccentric com- 
mutator, careful examination shows a rise 
and fall of the brush when the commutator 
turns slowly, or a chattering of the brush 
when running fast. Sometimes by sighting 
in line with brush contact one can see day- 
light between the commutator and brush, be- 
cause the latter jumps up and down. 
Remedy.—Smooth the commutator with a 
fine file or fine sandpaper, the latter being ap- 
plied by a block of wood which exactly fits 
the commutator. Carborundum paper or a 
carborundum hone is also applicable, but 
emery should never be used. In all cases 


FIG. 3.—BURNED COM MUTATOR. 


particles of grit or copper should be very 
carefully removed before the brushes are 
allowed to touch the commutator. To set 
up a loose nut on a commutator requires 
considerable force, a long wrench being 
used. The effective length of a wrench may 
be increased by slipping over the handle a 
piece of iron pipe. Screws may be tightened 
by means of a heavy screw-driver. If the 
bearing is loose, put in a new one. If the 
commutator is very rough or eccentric, the 
armature should be taken out, put in a 
lathe, and the commutator turned off. Large 
machines may be provided with a slide-rest 
attachment or grinding device, so that the 
commutator can be turned off or ground 
true without removing the armature. This 
is clamped on the pillow-block or rocker 
ring. 

For turning off a commutator, a diamond- 
pointed tool should be used, with a very 
sharp and smooth edge, only an exceedingly 
fine cut being taken off each time in order 
to avoid catching in or tearing the copper, 
which is very tough. The surface is then 
finished by applying a “dead smooth” file 
while the commutator revolves rapidly in 
the lathe. Any particles of copper should 
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then be carefully removed from between the 
bars. 

In order to have the commutator wear 
smooth and work well, it is desirable to have 
the armature shaft move freely back and 
forth about an eighth of an inch in the bear- 
ings, but in some machines this is not prac- 
ticable. A commutator should have a dull 
glaze of a brown or bronze color. A very 
bright or scraped appearance does not in- 
dicate the best condition. Sometimes it is 
desirable to apply a very little vaseline or a 
drop of oil to a commutator which tends to 
become rough. Much oil is very bad, and 
causes the following trouble. 

Cause 4—Brushes make poor contact 
with commutator. 

Symptom.—lIn general, all of the cases un- 
der Cause 3 will have this effect, but the two 
classes are usually distinguishable. Close 
examination shows that brushes touch only 
at one corner, or only in front or behind, or 
there is dirt on the surface of contact. Some- 
times, owing to the presence of too much oil 
or from other causes, the brushes and com- 
mutator become very dirty, and covered with 
smut. They should then be carefully cleaned 
by wiping with a slightly oily rag or one 
moistened with benzine, or by other means. 
In some cases a commutator becomes sticky, 
which causes the brushes to “chatter,” and, 
therefore, to make poor contact. 

Occasionally a “glass-hard” carbon brush 
is met with. It is incapable of wearing to a 
good seat or contact, and will touch only at 
one or two points. Some carbon brushes are 
of abnormally high specific resistance, so 
that they do not make good electrical con- 
tact. In both cases new brushes should be 
substituted. Vibration (Sparking, Cause 
10), also interferes with good brush con- 
tact. 

Remedy.—Carefully clean the commuta- 
tor, also fit, adjust and clean the brushes 
until they rest evenly on the commutator, 
with the maximum surface of contact and 
with sure but not too heavy pressure. In 
order to fit copper brushes properly on the 
commutator, a brush jig is required. Carbon 
brushes may be fitted perfectly by drawing 
a strip of sandpaper back and forth between 
them and the commutator while they are 
pressing down. A band of sandpaper may 
be pasted or tied around the commutator, 
and the armature slowly revolved by hand 
or by power and the brushes pressed upon 
the commutator. 

It sometimes happens that the brushes 
make poor contact, because the brush-hold- 
ers do not work freely. 

Cause 5.—Short-circuited 
coil, or coils in the armature. 

A short-circuit is often called a “short” 
and sometimes a “cross.” The former 
term, however, applies properly to an acci- 
dental connection between conductors be- 
longing to the same circuit, while the latter 
is applied to an accidental contact between 
two separate lines or circuits. A “flying” 
short-circuit is one that exists only when 
the machine is running, being caused by 
centrifugal force. 

Symptom—A motor will draw excessive 
current, even when running free without 
load. A generator will require considerable 
power, even without any external load. For 


or reversed 
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reversed coil see “Heating of armature,” 
Cause 6. 

The short-circuited coil is heated much 
more than the others, and is very apt to be 
burned out entirely; therefore, the machine 
should be stopped immediately. If it is nec- 
essary to run the machine to locate the 
short-circuit, one or two minutes is long 
enough, but may be repeated until the short- 
circuited coil is sufficiently warmed to be 
found by feeling the entire surface of the 
armature. 

A screw-driver or other iron or steel tool 
held between the pole pieces near the re- 
volving armature vibrates very perceptibly 
as the short-circuited coil passes. Almost 
any armature, particularly one with teeth, 
will cause a slight but rapid vibration of a 
piece of iron held near it, but a short-circuit 
produces a much stronger effect only once 
per revolution. Care should be taken not 
to allow the piece of iron to be drawn in 
and jam the armature. 

The current pulsates and the torque is 
unequal at different parts of a revolution, 
these being particularly noticeable when 
several coils are short-circuited or reversed 
and the armature turns rather slowly. If 
a large portion of the armature is short- 
circuited the heating is distributed and 
more difficult to locate. In this case a mo- 
tor runs very slowly, giving little power, 
but having full field-magnetism. A short- 
circuited coil can also be detected by the 
drop-of-potential method. (For generators, 


‘see “Dynamo Fails to Generate,” Cause 3.) 


A “flying” short-circuit may not have any 
effect when the armature is standing still. 
It can often be forced to show itself mo- 
mentarily, by pounding the armature core or 
the end of the shaft with a mallet or stick 
of wood. It is detected by the drop-of- 
potential method which would indicate in- 
termittent variations in resistance, 

Remedy.—A short circuit is often caused 
by a piece of solder or other metal getting 
between the commutator bars or their con- 
nections with the armature, and sometimes 
the insulation between or at the ends of 
these bars is bridged over by a particle of 
metal. In any such case the trouble is 
easily found and corrected. If, however, 
the short-circuit is in the coil itself, the 
only effective remedy is to rewind the coil. 

One or more “grounds” in the armature 
may produce effects similar to those aris- 
ing from a short-circuit. (See Cause 7.) 

Cause 6.—Broken circuit in the armature. 

Symptom.—Commutator flashes violently 
while running, and the commutator bar 
nearest the break is badly cut and burned; 
but in this case no particular armature 
coil will be heated as in the last case 
(Cause 5), and the flashing will be very 
much worse, even when turning slowly. 
This trouble, which might also be con- 
founded with a bad case of “high bar” in, or 
eccentricity of the commutator (“Sparking,” 
Cause 3), is distinguished therefrom by 
slowly turning the armature, when violent 
flashing will continue if the circuit is 
broken, but not with an eccentric commu- 
tator or even with a “high bar,” unless the 
latter is very bad, in which case it is easily 
felt or seen. A very bad contact at some 
point would have almost the same effect as 
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a break in the circuit. In the case of a so- 
called “flying break” the circuit is only open 
when the machine is running, the effect of 
centrifugal force. 

Remedy.—A break or bad contact may be 
located by the “drop” method or by a con- 
tinuity test, while the armature is not run- 
ning. Under these conditions a “flying 
break” does not manifest itself, but may be 
made to do so momentarily by pounding 
the armature core or the end of the shaft 
with a mallet or stick of wood, as in Cause 
5. The trouble is most often found where 
the armature wires connect with the com- 
mutator, and not in the coil itself, and the 
break may be repaired or the loose wire 
properly connected and fastened. When 
the trouble is due to a broken commutator 
connection, which cannot be repaired im- 
mediately, the disconnected bar may be tem- 
porarily connected to the next by solder; or 
the brushes may be “staggered” by putting 
one forward or the other backward so as to 
bridge over the break. It may be imprac- 
ticable to “stagger” radial brushes, but usu- 
ally a brush is thick enough to make con- 
tact with more than one commutator bar. 
If the break is in the coil itself, rewinding 
is generally the only cure. But this may be 
remedied 
gether by wire or solder the two commu- 
tator bars or coil terminals between which 
the break exists. It is only in an emergency 
that armature coils should be cut out or 
commutator bars connected together, or 
other makeshifts resorted to, but it some- 
times avoids a very undesirable stoppage. 
A very rough but quick and simple way to 
connect two commutator bars is to insert 
a copper peg or wedge, or to force the 
metal of the bars together across the mica 
insulation at the end of the commutator. 
This should be avoided if possible, but if it 
has to be done in an emergency the bruised 
material can afterward be picked out and 
the cavity filled in with wood. In carry- 
ing out any of these methods care 
should be taken not to short circuit any 
other armature coil, which would produce 
sparking (Cause 5). 

Cause 7.—Ground in the armature. 

Symptom.—Two or more “grounds” (ac- 
cidental connections between the conductors 
on the armature and its iron core or the 
shaft or spider) would have practically the 
same effect as a short-circuit (Cause 5), 
and should be treated in the same way. A 
single ground would have little or no ef- 
fect, provided the circuit is not intentionally 
or accidentally grounded at some other 
point. On an electric railway (overhead 
trolley) or other circuit which employs the 
earth as the return conductor, or a three- 
wire system with the neutral conductor 
grounded, one or more grounds in the ar- 
mature would allow the current to pass di- 
rectly through them, and would cause the 
machine to spark and have a very variable 
torque at different parts of a revolution. 

Remedy.—A ground may be detected by 
testing with a magneto bell. It may be lo- 
cated by the drop-of-potential method. An- 
other way to locate it is to wrap a wire 
around the commutator so as to make con- 
nection with all of the bars, and then con- 


temporarily by connecting to-: 
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nect a source of current to this wire and to 
the armature shaft (by pressing a wire 
upon the latter). The current will then 
flow from the armature conductors through 
the ground connection and the magnetic ef- 
fect of the armature winding will be local- 
ized at the point where the ground is. This 
point is then found by the indications of a 
compass needle slowly moved around the 
surface of the armature. The current may 
be obtained from a storage battery or from 
the circuit, but should be regulated by 
lamps or other resistance so as not to ex- 
ceed the normal armature current. The 
armature core may be more or less insu- 
lated from the shaft and ground by the in- 
sulation between the laminz, in which case 
one contact with the conductors would not 
have the effect of a ground. Sometimes the 
ground may be in a place where it can be 
corrected without much trouble, but usually 
the particular coil and often others have 
to be rewound. A ground will be produced 
if the insulation is punctured by a spark 
of static electricity, which may be generated 
by the friction of the belt; in fact, a belt 
usually gives off electric sparks while run- 
ning. If the frame of the machine is con- 
nected to the earth the static charge will 
flow away harmlessly, but such grounding 
by means of a good conductor is some- 
times undesirable. In those cases the 
frame may be connected to the earth 
through a Geissler tube, a wet thread, a 
heavy pencil-mark on a piece of unglazed 
porcelain, or other very high resistance 
which will carry off the static charge of 
very high potential and almost infinitesi- 
mal quantity, but will not permit the pas- 
sage of any considerable current that might 
cause trouble. Large direct-connected ma- 
chines are almost necessarily grounded. 

Cause 8.—Weak magnetic field. 

Symptom.—Pole pieces are not strongly 
magnetic when tested with a piece of iron. 
Point of least sparking is shifted consider- 
ably from normal position, due to relatively 
strong distorting effect of armature re- 
action. Speed of a shunt motor is usually 
high unless magnetism is very weak or nil, 
in which case it may run slowly, stop, or 
even run backwards. A generator fails to 
produce the full voltage or current. 

The particular cause of trouble may be 
found as follows: A broken circuit in the 
field of a motor is found by purposely open- 
ing the field circuit at some point, taking 
care first to disconnect the armature (by 
putting wood under the brushes, for ex- 
ample), and to use only one hand, to avoid 
shock. If there is no spark when circuit is 
thus opened, there must be a broken circuit 
somewhere. Usually a short-circuit is con- 
fined to one magnet, and will therefore 
weaken that one more than the others, and 
a piece of iron held midway between the 
pole-pieces will be be attracted to one more 
than to the other. It may be found by the 
drop-of-potential or other method to de- 
termine whether one coil has considerably 
less resistance than any of the others. It 
is highly improbable that simultaneous 
short circuits would affect two or more 
coils equally. It is to be noted that a short 
circuit in one of the field coils, which are 
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usually in series, causes that coil to be 
heated Jess than the others. “Grounding” 
is practically identical with short-circuiting, 
but one ground will not produce this ef- 
fect until another occurs. A double ground, 
through which the current finds a complete 
circuit, is equivalent to a short-circuit. 
With overhead trolley electric railways a 
ground return is used, and the neutral con- 
ductor of three-wire systems is often 
grounded, in which cases one ground may 
be sufficient to cut out one or more field 
coils. 

A field coil reversed and opposed to the 
others will weaken the field magnetism, 
and cause bad sparking. This may be de- 
tected by examining the field coils to see if 
they are all connected in the right way, or 
by testing with a compass needle to find 
whether the poles are alternately N. and S. 
(See “Dynamo Fails to Generate,” Cause 
4.) The series-coil of a compound-wound 
machine is often connected wrongly, and 
has the effect of forcing down the voltage 
the more the load is increased instead of 
raising it. 

Remedy.—A broken circuit or a short- 
circuit or a ground is easily repaired if 
external or accessible. If it is internal, the 
only remedy is to replace or rewind the 
faulty coil. A shunt motor will spark 
badly in starting if the armature is con- 
nected before the field. This may be avoid- 
ed by proper arrangement and manipulation 
of the switches. If the voltage is too low 
on the circuit, it is likely to cause sparking 
in a shunt generator or motor; and if it 
cannot be raised the resistance of the field 
circuit should be reduced by unwinding a 
few layers of wire or by substituting other 
coils. 

To suit the speed of an engine or on ac- 
count of a mistake in the size of pulleys 
or gearing, the speed of a generator may be 
higher than that at which it was designed 
to run. In such a case the field is neces- 
sarily weakened by means of its rheostat 
in order to obtain the rated voltage, thus 
producing a tendency to spark. The only 
remedy is to reduce the speed to the pre- 
scribed value. The same diffculty may oc- 
cur in a shunt motor which is run above 
the rated speed by weakening its field. To 
avoid sparking it may be necessary to 
strengthen the field and change the pulley 
or gearing ratio or the speed of the driven 
machine to suit the diminished speed of the 
motor, unless the latter was specially de- 
signed to operate with weakened field in 
order to vary its speed. This method is 
now commonly employed, but is not ap- 
plicable to ordinary types of shunt motor 
working at or near full torque. By reduc- 
ing the load or current in such a ma- 
chine below the rated amount, a correspond- 
ing field weakening is permissible without 
excessive sparking. For example, a motor 
intended for 40 amperes with full field may 
carry 30 amperes with its field weakened to 
give about 20 per cent, increase in speed. 

These conditions apply to other commu- 
tator machines in which there is any con- 
siderable variation in field strength, such 
as a booster for charging storage batteries, 
its voltage being regulated between wide 
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limits by means of its field rheostat. 
general fact is that the allowable current 
is reduced as the field is weakened. 

Further information on this subject may 
be found under “Sparking,” Cause 9; 
“Speed Too High or Low,” “Motor Stops 
or Fails to Start,” and “Dynamo Fails to 
Generate.” 

Cause 9.—Unequal strength of magnetic 
poles. This might be regarded as a special 
case of the preceding cause of sparking— 
“weak magnetic field’—but is sufficiently 
important and different in principle to war- 
rant separate consideration. 

Symptom.—With bipolar generators or 
motors, one pole carries the same flux as 
the other, there being only one magnetic 
circuit. The distribution may differ, owing 
to different pole shape or magnetic leakage, 
but is not likely to produce sparking or 
other trouble. In a machine having more 
than two poles the flux in one may be much 
greater or less than that in each of the 
others. Multipolar armature windings for 
generators or motors (except railway mo- 
tors as stated later) are usually of the 
parallel or multiple-circuit type which offer 
as many paths for the current as there are 
poles. With this arrangement, the fluxes 
through the several poles must be exactly 
equal in order that equal e.m.f. shall be 
generated in the corresponding portions of 
the armature. If one pole were weaker 
than the others a back current would flow 
through that part of the armature wind- 
ing even with the external circuit open, all 
of the positive brushes and all the negative 
brushes being respectively connected to- 
gether so that the paths of the armature 
winding act in parallel. 

A difference in e.m.f. of only 1 or 2 per 
cent. might cause the full armature cur- 
rent to flow, although there may be no ex- 
ternal current. With greater differences in 
flux and em.f. this internal current may 
rise above the normal value and cause 
sparking. Fortunately this trouble tends 
to counteract itself, because the back cur- 
rent strengthens a weak pole and current 


in the proper direction weakens a strong 


one. Nevertheless, differences of this kind 
often exist and should be looked for when 
sparking occurs with little or no external 
current, especially in a new machine. To 
detect them, the brushes are disconnected 
from each other or when this is difficult 


they are all raised from the commutator and’ 


two small temporary brushes of copper leaf 
or wire are applied successively in the usual 
brush positions. These brushes being con- 
nected to a voltmeter, any difference in 
e..m.f. between the different portions of the 
armature may be determined. 
Remedy.—This difference is usually due 
to the fact that the armature is closer to 
one or more poles than to the others, tend- 
ing to give greater flux and em.f. at the 
former. In such a case it is usually per- 
ceptible to the eye or found by measuring 
with a wedge that the armature is not prop- 
erly centered. This condition may be cor- 
rected by slightly shifting the bearings, but 
with most machines, especially when direct- 
connected, it is preferable to shift the field 
magnet. Ordinarily, this adjustment can be 


The ' 
‘ iron between the lugs or feet on the field 
ring and the bed plate. Some machines 
- are built with several thin sheets of iron 


` per poles. 


` motors. 


“sparking decreases 
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made’ by putting in or taking out sheets of 


interposed between each field core and the 


- ring, so that adjustment of the individual 


poles can readily be made at any time. 
When the armature. gets out of center, 


` owing to considerable wear in the bearings, 


the proper remedy is to renew the latter. 


: To anticipate slight wear the armature is 


sometimes adjusted a little nearer the up- 
Another way to remedy this 
trouble is to vary the number of turns of 
wire in the several field coils until the same 
flux is produced by each. Of course, this 
trouble cannot occur in a bipolar machine, 
not only because the fluxes are equal for the 
two poles, as already noted, but also be- 


` cause it is not possible for one path through 


the armature to have less e.m.f. and act as 
a short-circuit for the other. For the same 
reason, a multipolar armature with series 
or two-circuit winding ts free from this 
trouble. This type of winding, however, is 
not generally used, 
except for railway 


Cause 10.—Vibration 
of the machine. 

Sym ptom.—Consid- 
erable vibration is felt - 
when the hand or a 
stick held in the hand 
is placed upon the 
machine, and the 


when the vibration is 
reduced. Vibration of 
the brushes, due to a 
rough or sticky com- 
mutator, is hardly 
sufficient to cause the 
whole machine to vi- 


‘brate, nevertheless, a 
reference may be made to “Sparking,” 


Causes 3 and 4. 

 Remedy.—The vibration is usually due to 
an imperfectly balanced armature or pulley 
(see “Noise,” Cause 1), “knocking,” due to 


looseness of the engine parts, a bad belt (see 


“Noise,” Cause 6); or to unsteady founda- 
tions, and the remedies for these troubles 
should be applied: © 

Any considerable vibration is likely to 


produce sparking, of which it is a common 


cause. This sparking may be reduced by 
increasing the pressure of the brushes on 


the commutator, but the vibration should be 


stopped by the remedies referred to above. 
Ce a a 

lowa Telephone Association—The Iowa 

Telephone Association will hold its ninth 


annual meeting at the Chamberlain Hotel, 


Des Moines, Ia., March 14, 15 and 16. The 
association will hold its session in one of 
the private dining rooms on the parlor floor. 
Exhibits will be made by telephone supply 
men and manufacturers on the fourth floor 
of the hotel. The occasion is expected to 
be a most enjoyable one, and an elaborate 
program is being prepared. The banquet 
will be held on Wednesday evening, March 
15. Mr. C. C. Deering, Boone, Iowa, is the 


secretary of the association. 
t 


and a reasonable power factor. 
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Principles of 
Electrical Apparatus 


THE STATOR OF AN INDUCTION MOTOR. 

The stationary part, or stator, of an in- 
duction motor combines the functions of 
a field magnet with some of those of an 
armature. As its windings and the current 
in them produce the magnetic flux which 


-causes the rotor to revolve, it is a field 
-magnet, but in all other repects it be- 


haves precisely as though it were a sta- 
tionary armature within which a field mag- 
net is being revolved. On this account, in- 


.stead of being provided with physical poles 


of the ordinary type the core is made ex- 
actly as that of an external armature would 
be made, except that the slots are larger, as 
illustrated by Fig. r. The core is lami- 
nated, as the sectional view, Fig. 2, indi- 
cates, for precisely the reasons that arma- 
ture and transformer cores are laminated, 
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FIG. I.—STATOR CORE OF AN INDUCTION MOTOR.—-FIG. 2. 


There are several other reasons why the 
form universally employed for the stator is 


‘preferable to the more familiar type of field 
- Magnet with projecting poles; it will per- 


haps suffice to give one. The windings of 
the rotor and those of the stator must ap- 


‘proach as nearly as possible the conditions 


of the primary and secondary windings of 


"a transformer, because their inductive rela- 


tions are the same—the flux induced by the 


primary (stator) winding must be enclosed 


by the loops of the secondary (rotor) con- 


‘ductors to the greatest possible extent in 


order to give the machine good efficiency 
If the two 


FIG. 3. FIG. 4. 


sets of conductors could be wound in the 
same slots it would be infinitely preferable, 
but as one set moves and the other doesn’t, 
this is obviously impossible. 

In order to simplify the explanation of 
the combined effect of two sets of field 
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windings supplied with two currents differ- 
ing in phase, the stator of an elementary 
induction motor was described in a pre- 
vious article as having the coils mounted 
as indicated in Fig. 3, which is repeated 
from that article for convenient reference. 


Am. Elee. 
FIG. 5.—BIPOLAR STATOR. 


In practice, even if bipolar motors were used, 
the coils would not be thus mounted. Re- 
ferring to Fig. 4, also repeated from the ar- 
ticle referred to, it will be evident that the 
coils, A and B, can be maintained in their 
present positions in the stator core by sim- 
ply parting the end portions and bending 
them around against the ends of the core, 
as indicated in Fig. 5, and this is what 
would be done in an actual machine. 

As the rotating magnetic field sweeps 
around it is “cut” by the wires in the stator 
slots precisely as the wires of an alter- 
nator armature cut the lines of force of the 
magnetic field, and this “cutting” induces 
in each winding, 4 and B, an em.f. which 
is equal to 4.44 ® f N — 100,000,000, in which 
$ is the number of ‘lines in the rotating 
magnetic field, f is the frequency of the 
magnetic current, and consequently the 
number of revolutions per second of the 
magnetic field (in a bipolar motor) ; and N 
is the number of complete turns in each 
winding. This is precisely analagous to 
the action of a direct-current dynamo, in 
which the em.f. generated in the armature 
winding is equal to ® f w — 100,000,000. 
Most of the apparent discrepancy between 
this formula and the formula given above 
is due to the facts that here w, represent- 
ing the wires on the armature, is used in- 
stead of N, the number of turns, and that 
the wires are not all in series on the arma- 
ture, whereas they are so on the stator. If 
we consider the turns, N’, on a drum ar- 
mature instead of the wires, the formula 
becomes E = 2 ® f N’ — 100,000,000; and 
if we only consider those turns, N”, that 
are in series with each other, it becomes 

E = 4 f N” — 100,000,000. 

The only difference between this and the 
induction motor formula is that the con- 
stant is 4 instead of 4.44; the reason for 
this is that the wires on the stator of an 
induction motor are not so distributed as 
those on the direct-current armature, and 
consequently the difference in the rates at 
which the different wires of the winding 
are cutting lines of force at any given in- 
stant is much less and the total e.m.f. con- 
siderably higher. When the stator winding 
is more distributed, as the multiplicity of 
slots in Fig. 1 truthfully indicates that it 
is in practice, the e.m.f. induced in the 
winding by the rotating flux is less than 
the formula makes it, the correction usual- 
ly being made by retaining the constant 
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4.44, which is fundamental, and introduc- 
ing another constant representing what is 
usually termed the coil-breadth factor. In 
most two-phase motors this second constant 
is between 0.91 and 0.92, which is equiva- 
lent to reducing the constant 4.44 (which is 
a shortening of the more accurate figure, 
4.442853) to 4, making the alternating cur- 
rent formula agree with that for a direct- 
current armature. 

The e.m.f. induced in the stator windings 
by the magnetic flux opposes the em.f. 
which is applied to the stator terminals, 
and furnishes the countér e.m.f. of the ma- 
chine. As the flux remains constant it 
would seem that the counter e.m.f.. would 
be constant, which would not ‘be logical. 
The reaction of the rotor upon the field, 
however, causes the counter e.m.f. to: vary 
with the load. This will be ‘discussed in a 


future article. 


Letters c on 
Prac tical Subjects 


Communications intended for publication in this 
department must be received at this office not later 
than the 15th of the month prior to the date of 
publication. 


Motor-Driven Machine Tools. 


Last month’s article on motors for ma- 
chine tools, by Mr. Hanchett, was read 
with much interest and profit. However, 
his remarks on field control motors do not 
include a late type of field control which 
has not the disadvantage he mentions. 
There are motors of this type which have 
a range of speed of 2 to 1, without any 
waste of power in resistance, give full 
power at all speeds, do not spark, and have 
the advantage of operating on a two-wire 
system. Of all the methods of speed con- 
trol the armature-resistance method is the 
poorest, and the multi-voltage system, where 


voltages as low as 50 volts are used, is al- 


most as bad. At low voltages, an increase 
in power causes excessive drop in the lines. 
As the work done by machine tools is 
usually governed by the heat at the point of 
the tools, it follows that at slow speeds— 
with heavy cuts—more power can be used 
to advantage. 
use a slow-speed motor, but at times high- 


er cutting speeds are desired, and as the 


desire is to do the work as fast as possible, 
the same power is sometimes required at 
all speeds, that is, at all times, to work the 
machine tool to its limit. It is understood 
that a shunt motor is referred to. Now, 
if a motor will exert one horse-power at 
2300 r.p.m. and also at 1200 r.p.m., it is 
certainly an advantage to use it, as it will 
be no larger than a standard motor at 
1200 r.p.m. Such a motor, with field con- 
trol, holds a constant speed at the point 
set, which is surely to be desired, since any 
change in the load would cause other types 
of motors to speed up or slow down. We 
are all familiar with the action of a series 
motor on variable loads, and this is the 
way (though not to the same extent) that 
a motor controlled by an armature resist- 
ance would act on its low speeds, taking a 
heavy cut. A resistance-controlled motor, 


Then it is an advantage to. 
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if set at the right speed for a cut, will run 
at a lower speed when cutting; conse- 
quently, after the cut is started the speed 
must be increased. There are none of 
these drawbacks when using the latest types 
of field-control motors (I do not refer to 
electrical field control, but magnetic). Mr. 
Hanchett’s formule condemn the use of 
armature-resistance control, as they show 
that for a lathe of about 18 ins. swing a 
6-h.p. motor would be used, while with 
field control but one horse-power is neces- 
sary. Putting 6-h.p. motors on 18-in. 
lathes would make the cost of the tools 
rather high, and the article if read by in- 
experienced purchasers or tool makers 
might prevent the use of motor drive for 
tools. I do not wish to start a contro- 
versy, but only desire to know what is 
best and to increase my knowledge. Ií | 
am wrong, I will be glad to learn why. 
James E. McHuca. 
Pleasant Ridge, Ohio. 
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Brush Arc Dynamo Commutators. 


1- 


I have had several years’ experience with 
the old Brush direct-current arc machine, 
and I find that there are a great many of 
these dynamos still in use throughout the 
country. Most of the difficulty with these 
troublesome old machines is with the coni- 
mutators, and there have been more than a 
dozen “patent” commutators gotten out, al- 
most all of which are worse than useless. 
I will try to describe a kind of commutatog 
that I have been making and using for two 
years, not because it is ideal, but because 
it serves the purpose better than anything 
else I have been able to find. It is not 
unlike the original Brush commutator, fo» 
the electrical principle is exactly the same, 
and I use the same kind of segments and 
wood blocks. The Brush commutator con- 
sisted of a wooden hub on which was laid 
a layer of paper, then the brass segments, 
and finally the copper segments and wood 
blocks. The lead-in wires passed from the 
brass segments down through the paper 
layer, under which they ran out to the end 
of the commutator. Some of the objec- 
tions to this arrangement were that the 
paper did not furnish a solid support for 
the segments and wood blocks, and the 
holes made by the screws soon became 
worn beyond repair. To make my com- 
mutator I take a piece of well-seasoned 
maple and turn up a hub of sufficient di- 
ameter, so that I do not need any paper 
at all under the segments. On the surface 
of this I mark out the exact positions in 
which I want the wires to lay. Then while 
the work is still between the centers of a 
small lathe I place a special tool in the 
rest and cut slots for the wires about % 
inch deep by drawing the carriage back and 
forth by hand. Then the wires are laid 
in these slots, leaving one end of each 
sticking up just where it is to be soldered 
to its segment. This done, I glue in strips 
of wood to fill up the slots and keep the 
wires down in the slots. When the glue 
is dry I boil the whole in paraffine; this 
helps the insulation and stops all further 


158 


shrinking and swelling. Finally, I mount 
the segments and wood blocks in the usual 
way, and have a good, solid, true commu- 
tator. I connect the commutator to the ar- 
mature leads by means of small screw- 
connectors instead of soldering them. Any 
engineer can make this commutator easily 
and quickly himself, and it is so cheap that 
one can always be kept on hand so that 
when one wears out or becomes damaged 
it can be pulled off and replaced by this 
one in a few minutes. 
ALBERT G. FULTON. 
Oconto, Wis. 
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Care of Storage Batteries. 


Referring to Mr. R. P. Bryan’s letter on 
storage batteries, in the January number 
of your paper, would say that I charge them 
to 2.5 or 2.6 volts per cell, with the spe- 
cific gravity at 1200 degs. to 1205 degs., ac- 
cording to the temperature of the battery 
room, for as the temperature rises 10 degs. 
Fahr., the specific gravity will rise 3 degs., 
and vice versa when it lowers. I have 
found in my experience that the specific 
gravity is just as important as the voltage, 
if not more so, as the latter when the bat- 
tery is fully charged, before disconnecting 
the charging circuit, may rise to 2.5 volts 
per cell, and yet the specific gravity may not 
be up to what it should be; but when the 
specific gravity rises to 1200 degs. or 1205 
degs. the voltage will at all times be nor- 
mal, except when a short-circuit in the bat- 
tery comes on. The average specific grav- 
ity drops during discharge and the number 
of points lost should be regained on the 
charge; the voltage will then be correct 
if one always takes into consideration the 
drop and rise in the temperature of the 
battery room, as stated before. 

Ernest F. HARTWELL. 

Hoboken, N. J. 


Noticing a question raised by R. P. 
Bryan in your January issue on storage 
batteries, I submit the following views on 
the subject, thinking they may be of some 
interest to Mr. Bryan in handling his plant. 
The fall of e.m.f. of a storage battery after 
the battery has been taken off the charging 
circuit always occurs. The battery will gen- 
erally come back to the normal of 2 volts 
per cell and hold that almost to within 80 
per cent. of the charging capacity, provid- 
ing it is of a good standard make. I 
should advise Mr. Bryan to accustom him- 
self to the use of an acidometer, generally 
called hydrometer, to test the density of 
his electrolyte and not go altogether by the 
voltmeter. Take, for instance, a battery of 
cells used for lighting purposes, which has 
by overdischarging formed a thin coat of 
sulphate of lead on the plates; after being 
on the charging circuit for the time re- 
quired for a practical charge, the battery 
will come to a boil, or become cloudy, and 
perhaps the voltage is up a point above 2 
volts per ceil. It will be found on taking 
this battery off the charging circuit that its 
storage capacity is not by any means up to 
standard. The cause is the sulphate on the 
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face of the active material. The slower 
charging process for destroying sulphate is 
recommended, and I have found it success- 
ful if properly applied. The condition of 
a battery may usually be noted by a look 
at the edges of the plates, both negative 
and positive, when one has become accus- 
tomed to the various changes of color dur- 
ing the process of charging. If the post- 
tive plate shows a dark seal brown coat- 
ing and the paste or active material is 
easily removed by rubbing a finger tip over 
it, I will vouch for the plate being in a good 
condition to take its normal charge. The 
negative plate should be a clear slate gray 
color, a shade dark. The acidometer will 
detect sulphate by not registering as much 
as before the sulphate formed. My advice 
is not to discharge a battery further than 
to cause a fall of over 20 degs. ordinarily, 
and never over 25 degs., in the specific 
gravity of the electrolyte. 
point, a number of things happen if dis- 
charging is continued, such as sulphating 
both plates, hardening the grids and mak- 
ing them liable to buckle and break, har- 
dening the active material and causing it 
to shrink and possibly fall out of the grids, 
etc. H. N. SNYDER. 
Santa Paula, Cal. 
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Unequal Heating of Commutator Brushes. 


On page 99 of the February issue of the 
AMERICAN ELEctTRICIAN, M. I. H. asks why 
the negative brushes of a rotary converter 
become overheated sooner than the posi- 
tive brushes with an overload. There is a 
very good reason for it, for while a brush 
is negative with reference to the circuit, it 
is positive with reference to the commu- 
tator. In other words, the current trav- 
els from the negative brush to the commu- 
tator and from the commutator to the posi- 
tive brush. It is a well-known fact that 
when two electrodes are placed in a direct- 
current circuit, and especialiy when the 
electrodes are of carbon, the positive elec- 
trode will heat a great deal more than the 
negative. This is demonstrated in the arc 
lamp. While the brush may not be actual- 
ly flashing yet, on overload the sparking 
under the face is enough to decidedly over- 
heat the negative brush. At the positive 
brush, however, the positive electrode is the 
connector, which is a much better conduc- 
tor of heat, and having a much greater 
radiating surface it leaves the positive 
brushes comparatively cool. 

E. C. MEILLORET. 

Woodhaven Junction, N. Y. 
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Mr. Walthall’s Boiler Connections. 


In the January issue. of the AMERICAN 
ELEctric1AN, Mr. M. E. Walthall asked for 
the opinions of others on his boiler connec- 
tions. According to my notions, both of his 
ideas are at fault, if the boiler is in a bat- 
tery and steam is used from the other boil- 
ers through this same header. The connec- 
tion shown in the solid lines does not allow 
for expansion of the header, which is liable 


Beyond this’ 
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to break the fittings at the valve. The piping 
should also drain toward the boiler from the 
valve and the header should drain toward 


the engine. The arrangement shown in 
dotted lines allows for expansion and also 
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BOILER CONNECTIONS. 


allows water to collect over the valve in the 
pipe. I should prefer the arrangement 
shown by the accompanying sketch. By 
placing the angle valve over the header and 
draining the piping as stated before, it does 
not allow any water to collect in the con- 
nections, and also allows for expansion. 
M. C. St. JoHN. 
Rayne, La. 


Referring to Mr. Walthall’s question on 
boiler connections in your January issue, to 
which Mr. Brand and Mr. Trotman replied 
last month, I cannot agree with the solution 
offered by either. The piping as shown by 
the solid lines is clearly wrong in that no 
provision is made for expansion, and the 
stress due to this cause will come against 
the header springing it sideways, and upon 
the connections at the dome. If the header 
ig properly braced so as to be absolutely 
rigid in all transverse directions, then the 
elongation must take place toward the boiler 
and if the bend is sufficiently stiff might be 
stressed beyond its elastic limit. I cannot 


agree with Mr. Brand that the strain at this 
point is shearing, but consider it rather a 
bending strain with the fulcrum at the out- 
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MR. ST. JOHN’S ARRANGEMENT. 


side of the curve of the pipe near the dome 
and the probable point of rupture on the 
side toward the header. 

The connection, as shown by the dotted 
line, is the more desirable since, owing to 
the considerable length of the vertical pipes 
and the flexibility of the bends, it will have 
sufficient spring to take care of its own ex- 
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pansion and the effect upon the connections 
will be harmless. 

The introduction of other bends or loops 
would be needless as far as expansion is 
concerned, and would only tend to obstruct 
the flow of steam. There should be a valve 
at both the boiler and header, and if the 
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time a boiler was shut down the flanges 
had to be repacked. One gave so much 
trouble that we decided to put in a long 
bend connection very similar to the one 
shown by the dotted lines, except that a 
gate valve was inserted near the flanged 
joint in the highest part of the pipe. That 
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MR. ADAMS’ ORIGINAL VACUUM PUMP. ` 


boiler is operated within the limits of New 
York City this will be required. This will 
eliminate any condensation taking place 
when the boiler is out of commission. 

Long sweep bends in boiler delivery, en- 
gine supply pipes, etc., have become standard 
practice, and are to be found in all the large 
modern power stations. 

Louis C. REYNOLDS. 

New York. 

Referring to the question raised by M. E. 
Walthall in the January number regarding 


boiler connections with steam mains, I 
should say, by all means, that the pipe 
shown in the dotted lines is the best. If 


there is anything in steam piping that must 
be allowed for it is expansion, and if it 
isn’t considered it soon makes itself known. 
Let anyone bend two pieces of wire, one 
in the shape of the 
curved pipe and one 
the direct pipe, then 
much easier 
will 
the ends 
toward 


see how 
the bent 
give when 


wire 


are pressed 
each other. 


prevented any water from collecting in the 
pipe. 

Since putting in this new pipe we have 
had no trouble with it whatever, and we 
will probably equip the other boilers in the 
same way. 

The stress due to pipe expansion was so 
great on this particular boiler that it 
strained the nozzle on the boiler, and came 
very near fracturing the ell in the piping. 

If it is thought advisable to have two 
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when ready to connect with other boilers 
the water above the valve should be drawn 
off, otherwise disastrous water hammer is 


likely to occur. 
E. T. Rer. 


North Abington, Mass. 
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Doubling the Capacity of a Vacuum Pump. 


We had a 10 in. by 12 in. by 12 in. stroke, 
straight line steam-driven, vacuum pump 
maintaining a vacuum of 15 in. according to 
the mercury gauge. It was necessary to 
have a pump of greater capacity, and as we 
had a couple of small pressure pumps for 
the sprinkler system alarm in the same 
room, we decided to replace the steam drive 
with its 100 ft. of piping, by a belt driven 
machine, and use a motor to operate the 
three pumps. Instead of buying a new 
pump, we had our own machine shop turn 
out a duplicate of the present air cylinder 
with which to replace the steam cylinder 
and drive both by a belt on the flywheel. 
The new arrangement will be evident by re- 
ferring to the sketch herewith, and proved 
very desirable in every way. The change 
as made in our own shop was much cheaper 
than a new machine, and as for the electric 
drive it gave less trouble than the r1oo-ft. 
steam line, and also enabled us to handle 
the small pressure pumps advantageously. 
Everything was in readiness, so that when 
the pump was shut down Saturday noon, the 
work of making the change was commenced 
and by Monday morning everything was 
ready to start with double the former ca- 
pacity. 

Joun D. ADAMS. 
Ariz 
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MR. ADAMS’ VACUUM PUMP, HAVING DOUBLE THE CAPACITY OF THE ORIGINAL. 


I have charge of a battery of four boil- 
ers which were connected to the main in 
practically the same way as the lower con- 
nection in the illustration, and they were al- 
ways a source of trouble. Almost every 


valves one should be put at either end and 
suitable drains placed in the piping to let 
out the water which collects in them. In 
starting a fire in an idle boiler under such 
conditions one valve should be opened, and 


ly, when two leads became short-circuited 
in the armature. The armature was taken 
out and the trouble repaired, which only 
consisted of a single wire being burned close 
to where it is soldered to the commutator. 
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The armature was replaced and the- ma- 
chine started up, but it would not pick up. 
We tried every way possible to make it 
do so with the same condition under which 
it had run before, but without success. 
We finally discovered that the residual 
magnetism tended to excite the fields in the 
wrong direction. We, of course, reversed 
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by the consumer. This continued for about 
six months, when the consumer decided to 
have a 2-h.p. motor installed. The com- 
pany furnishing the current decided to have 
this motor two-phase, four-wire, 220 volts, 
and in running in the service wires for this 
motor they used five wires, and decided to 
change the old lighting system from a two 
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FIG, I.—DIAGRAM OF SERVICE WIRES SUPPLYING CURRENT FOR LIGHT AND POWER. 


the field leads and the machine immediately 
picked up. Now, why was it necessary to 
reverse the fields after the machine had 
been running for years without trouble? 
The armature connections were not 
changed, neither was the position of the 
brushes altered. J. T. BANNISTER. 
Richmond, Va. 
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Excessive Current Consumption. 


I would like to know what would cause 
an increase in the bills for electricity con- 
sumed in the following ‚case: The lighting 
system installed eight years ago was a two- 
wire, single-phase, alternating curreht of 
110 volts. 


90-K.w. 
| Alternator 


yi a E a eS etic 


DIAGRAMMATIC VIEW OF THE LAYOUT AND CONNECTIONS OF TWO MONTANA POWER STATIONS. 


ranged from $35 to $40 per month, ‘using 
16-c.p. lamps. About ten months ago the 
lamps were changed to 8-c.p. 3%4-watt 
lamps, and the bills amounted to $15 and 
$17, which was exactly what was looked for 


The bills under this system . 


to a three-wire system. On the day this 
change was made the reading was taken for 
the light consumed during the month and 
the bill amounted to about $15. The month 
following this change of wiring the bill 
amounted to $32, and since then is anywhere 
from $32 to $40. The motor being on a 
separate meter, for which a separate bill is 
rendered, the above amounts are for light 
only. The consumer naturally made strenu- 
ous objections to this increase, and the 
company claims to have made every known 
test, and not finding anything wrong, are 
still claiming payment at the increased rate. 
The bills, however, remain unpaid. I am 
at a loss to account for the increase. I 
have made tests for grounds, and find 
everything clear. No more lights are used 


2200 Volt transmission line 


Railway 
Generator 


than before, and these are not used any 
longer than when the bills ranged from $15 
to $17. I would like very much to get a 
solution of this problem through your val- 
uable paper. Fig. 1 is a diagram of the 
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service wires which supply the motor and 
lights. 
J. C. VoGEL. 
Philadelphia, Pa. 
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A Question in Station Operation. 


The enclosed diagram shows roughly the 
layout and connections of our two power 
stations. At the main station there are two 


- §00-kw. alternators, driven normally by the 


water-wheel, W, the engine, E, being used 
only in emergencies. The pulleys on the 
line-shaft of the water-whel are provided 
with clutches. The alternator in the dis- 
tant station is a 90-kw. machine, but it is 
impossible to make it take more than 20 
to 22 amperes without dragging on the 
machines at the main station. Also, when 
a heavy load comes on the railway gener- 
ator at the main station, it throws an extra 
load on the distant alternator. The ex- 
citer of this latter. machine is speeded at 
only 1900 r.p.m., although the speed on the 
name-plate is 2200. I will appreciate it if 
readers of this paper will express their 
opinions as to the causes and remedies of 
the troubles mentioned. 


L. R. CLARKE. 
Bozeman, Mont. 


OG 


Problem in Telephone Connections. 


I would like to submit a small problem 
to readers of this paper. We have three 
telephone lines centering at one place, with 
a single telephone set which may be con- 
nected to any one of the three iines, and 
extension bell relays on all three lines to 
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receive calls. The lines are all metallic cir- 
cuit, the instrument the ordinary bridging 
type. It is desired to arrange standard 
knife-bade switches so that when any two of 
the lines are connected together the third 
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may be independently called or answered. 


LAURENCE P. Brope. 
Colton, Cal. 


———— 6-9 


Information Desired. 


Can any of the AMERICAN ELECTRICIAN 
readers instruct me as to the proper wind- 
ing for the S. K. C. %-hp. alternating- 
current motor for 100 volts and 66 cycles? 


The machine has four poles, and the ar- 


mature 56 slots. 


L. G. ESTHER. 
Halifax, N. S. å 
a A 


Problem in Motor Connections. 


I have a motor problem which is rather 
puzzling, and I think it will be of interest 
to your readers. A 7%4-h.p, direct-current 
motor is to run on a 220-volt circuit. One 
starting box is in the basement on the 
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PROBLEM IN MOTOR CONNECTIONS. 


switchboard; the other is on the fifth floor 
with the motor. The motor is to be started 
from either place or stopped from either 
place. The wires that go to the starting 
box and motor are to be run through a 1- 
in. conduit. The total length of conduit is 
about 200 ft., but the elevation to the motor 
is 100 ft. It does not make any difference 


what kind of apparatus is used, so long . 


as the work will pass inspection. The ma- 
chine is a shunt-wound motor. It might 
be well to say that three No. 6 or four 
No. 8 wires can be run through the pipe. 
The accompanying sketch shows the ap- 
paratus located in the proper places. 
Harotp M. Wor. 
Cłeveland, Ohio. 


ee 
Sleet on Electric Line Wires. . 


- The statement is often made that sleet 
does not form on bare, high-tension wires, 
and in that connection I would like to say 
that as this letter is being written (Feb- 
ruary 8) it is sleeting, and our 12,000-volt, 
three-phase transmission line is covered 
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with ice 1⁄4 inch thick—with current on the 
wires, I should like to ask through this de- 
partment of the AMERICAN ELECTRICIAN, 
whether any of its readers ever saw sleet, 
snow or ice on a 50,000 or 60,000-volt trans- 
mission line? 
F. P. CATCHINGS. 
Gainesville, Ga. 


—— $6 


Problem in Switch Connections. 


Perhaps the accompanying diagram will 
afford some mental exercise to readers of 
the AMERICAN ELecrric1an. The diagram 
represents an incandescent lamp, U, in the 
upper hall of a residence, another lamp, D, 
in the lower hall and the main entrance for 
the wiring, E. The problem is to connect 


Upstairs U 
Switches O 
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Downstairs O 
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PROBLEM IN SWITCH CONNECTIONS. 


the two lamps with switches located in the 
two halls in such manner that the lamps 
can be put in circuit in parallel from either 
one of the switch stations, or put in series 
at the upstairs switch station; also, either 
lamp can be extinguished from either 
switch, leaving the other lamp burning. 
Only standard switches and the least prac- 
tical quantity of materials must be used. 
Summing up, the following results must 
be obtainable: 

At either switch station, either one or 
both lamps may be lighted at full candle- 
power and extinguished, regardless of the 
condition of the switches at the other sta- 
tion, except that when in series, they can 
only be extinguished and lighted from 
downstairs—not controlled separately. 

At the upstairs station, in addition, the 
lamps may be connected in series for night 
service, regardless of the positions of the 
switches . downstairs. 

B. F. M. WEAVER. 

Wilmington, Del. 


— om 


Mr. Westervelt's insulation Resistaace. 


Referring to Mr. Andrew Westervelt’s 
letter, published in the February number, I 
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to dampness in the fittings which were, 
mounted on the metal outlets of the con- 
duit, but as he says that in each of the six 
circuits he only had one volt to each, and 
yet 20 volts in the total branches, it puts 
the trouble in a different light. Finding 
the resistance of each of the six circuits by 
the formula, 


in which r is the resistance of the volt- 
meter; E the line voltage, and v the volt- 
age to ground indicated by the meter, and 
then finding the joint resistance of the six 
circuits, would not give a total of 20 volts 
leack. I think it possible that when Mr. 
Westervelt took the reading of the separate 
branches he obtained a ground reading of 
one volt, but in taking the reading of the 
fuse block he got a reading showing that 
there was a shunt path for the outside line 
voltage of 220 volts, which excluded the 
ground. I do not think he had. the meters, 
connected as shown, for he would have had 
a high reading on the side on which the 
meter armature was shunted. 
W. A. LOVELAND. 
Philadelphia, Pa. 


Referring to Mr. Westervelt’s insulation 
problem, February issue, I would suggest 
the following as a logical deduction: 

The fact that he admits that he obtains 
one volt deflection, while testing the branch 
leads separately from six of the branches, 
is really the answer as to why he obtains 
20 volts deflection when he tests “all.” 
Assume, for instance, that the resistance of 
one of the particular leaks is 110 ohms. Six 
of them measured in multiple would show 
a resistance of 110+6=— 18.33 ohms. 
Therefore, with practically the same volt- 
age as the testing voltage, the voltmeter 
will give a greater deflection through the 
combined leak resistance than through a 
single resistance. To ascertain whether the 
leak is in any of the drops on a particular 
branch, I would first disconnect the ground 
from the metal conduit that encases the 
branch wiring, watching the voltmeter 
needle. If this does not clear it, then dis- 
connect one at a time the various drops on 
that lead. Should this fail to clear it, then 
the trouble is no doubt due to the insulation 
on the wires within the metal conduit be- 
ing partly abraded and the conduit being 
grounded along its channel. Withal, when 
you consider the small resistance of a 
branch lead and only 1 volt deflection, with 
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MR. WESTERVELT'S INSULATION RESISTANCE PROBLEM. 


should think his- trouble due either to 
dampness in the fittings and switches, or 
possibly in the wire. I would say it was 
what I have frequently found, grounds due 


110 volts, I doubt very seriously the neces- 
sity for giving the wiring much concern. 
James B. DILLON. 
Louisville, Ky. 
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nee en 
| Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Would it be advisable to use a three-phase in- 
duction motor for operating an elevator of 6000 


Ibs. capacity, the motor to be supplied from a 230- 
volt monocyclic circuit? The motor would be a 
2s-h.p. machine. B. A. S. 


No; either get a monocyclic motor or 
change your supply to symmetrical poly- 
phase. 


A home-made arc lamp, operated on a 100-volt, 
alternating-current circuit in series with resistance 
coils, works all right, but a short time after start- 
ing up it begins to hum. What is probably the 
cause? R. L. C. 


Some of the mechanism loosens up from 
expansion due to the warmth of the lamp; 
any loose joints, screws, etc., in an alternat- 
ing-current lamp mechanism will hum. 

In thawing out frozen water pipes by electric- 
ity, does not the current spread into the sur- 
rounding earth between the ends of the pipe, and 


if so, how is the middle part of the pipe thawed 
out? A. E. G. 


Some current may pass through the adja- 
cent earth, but that does not prevent most 
of it from passing through the iron pipe, 
which is of much iower resistance. 


How can a single-phase, four-pole induction 
motor be changed from roo volts and 125 cycles 
to 200 volts and 5o cycles without changing its 
horse-power? D. L. F. 


It can’t be done, but if the motor be re- 
wound for two poles with twice the original 
total number of turns in the stator winding, 
tt will work moderately well at almost the 
original power. 

What is the best way to utilize 2080-volt trans- 
formers on a 2300-volt circuit? (2) Can I use 
transformers wound for 2080-volt primary e.m.f. 
and 230-volts secondary on a 2300-volt primary 


circuit and get 220 volts at the secondary ter- 
minals? W. J. N. 


Use them as though they were intended 
for 2300 volts. The secondary e.m.f., how- 
ever, will be somewhat higher than the ra- 
ted e.m.f. (2) No; the secondary e.m.f. will 
be 254 volts. 

What is the best insulator to use on a 2200-volt 
line in a damp climate? (2) Is there any com- 
pound with which the wire could be coated at the 
points where the wire is attached to the insulators 
for decreasing the leakage in wet weather? (3) 
What is a cycle? G. H. B. 

A glass or porcelain insulator of the 
multi-petticoat type, made for the conditions 
mentioned. (2) No; the entire wire is 
coated with a good compound by the manu- 
facturer, if it is a standard brand. (3) We 
have defined the word many times in the 
past year or two. See pages 4II1 and 424, 
August, 1904. 

Is it good practice to use rubber-covered, lead- 
sheathed conductors for underground work? 
(2) In running a number of underground circuits 
parallel with each other, would it be better to 
put all the positive conductors in one conduit and 
the negatives in another, or to put in each con- 
duit both conductors of each circuit contained 
therein? : J. M. D. 

Yes; but it is rather expensive. (2) If 
there is-no possibility: of ever using alter- 
nating current, one method is as good as the 
other electrically; but where alternating 
current is used or may be used in future, all 
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the conductors of any one circuit must go in 
the same tube. 


What is the best way to equip a house 50 x 65 
feet with lightning rods? (2) What material 
should be used in the rods? (3) Should they be 
insulated from the house? F. E. B. 


The best way to attempt protection from 
lightning is to erect four or five poles about 
25 feet from the house, equidistant from 
each other, and so located that a line drawn 
from pole to pole successively will encircle 
the house. Put an individual rod on each 
pole. The rod tips should be considerably 
higher than the house—say 15 to 20 feet 
above its highest point. If, however, you 
put the rods on the house, put one at the 
apex of each gable, or, if a mansard roof, 
one at each corner. Use individual grounds 
for the rods. (2) Copper. (3) Preferably. 


What is the best method of testing out the plan 
of armature-to-commutator connections of a direct- 
current dynamo or motor? B. C. H. 

Disconnect one lead from one coil; con- 
nect one terminal of a voltmeter to the dis- 
connected lead and the other terminal to a 
circuit of appropriate voltage; disconnect 
two other coil leads, each about one-third 
of the commutator circumference away from 
the first one, and leave them free; with a 
lead from the other side of the supply cir- 
cuit, test the commutator bars until one 
is reached which causes the voltmeter to 
give an indication equal to the voltage of 
the circuit. This last commutator bar will 
be connected to the other lead of the coil 
which is connected to one post of the volt- 
meter, and the distance apart of the two 
bars to which this coil is connected will be 
the basis of the winding plan. 

‘What is the correct arrangement of leads and 
instruments in connecting a compound-wound 
direct-current dynamo to the bus-bars? (2) What 
simple solution can be used for oxidizing copper- 
plated metal? A. W. R. 

The lead from the free terminal of the 
series winding should go directly to one 
pole of the main switch; the lead from the 
junction of the series winding and brush 
connection goes to the equalizer switch; 
the remaining lead, from the free brush ter- 
minal, should go first to the circuit-breaker, 
then to the individual ammeter and finally 
to the main switch. It is usually more con- 
venient mechanically to carry the last-men- 
tioned circuit from the circuit-breaker to the 
main switch, and put the ammeter between 
the switch and the bus-bars; it is of small 
importance which sequence is observed, but 
logically the main switch should be last in 
the chain from the machine to the bus-bars. 
(2) Dip the object to be oxidized in the fol- 
lowing solution: Liver of sulphur, 3 ozs.; 
ammonia, I oz.; water, I gallon. 


What potential will be required to run a series- 
wound dynamo as a motor at full speed, the 
dynamo being capable of supplying 20 lamps of 
50 volts each? (2) Why does not a vacuum show 
gauge readings corresponding with the readings of 
a steam gauge under similar conditions? G. P. 

About 1000 volts, that being the emf. 
of the machine when used as a dynamo. 
(2) Because a vacuum is absence of pres- 
sure. A vacuum gauge will vary op- 
positely to the variations of a steam gauge 
pointer under similarly varying conditions; 
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thus, a rise in steam pressure will cause 
the gauge to give a higher reading, but an 
increase in the pressure within a vacuum 
chamber will lower the reading of the 
vacuum gauge, which registers the differ- 
ence between the internal pressure and the 
atmospheric pressure. If a pressure gauge 
and a vacuum gauge be connected side by 
side to a vacuum chamber, any variation in 
the degree of vacuum will cause the two 
pointers to move in opposite directions. 


In this department of the January number you 
gave to J. W. W. data for rewinding a compound- 
wound dynamo for a higher voltage; will the 
machine run at the original speed after being 
rewound? (2) What is the formula for rewind- 
ing machines for different voltages at the same 
speed? (3) What is the formula for rewinding 
for a different voltage and different speed? 

J. J. H. 


Practically the same speed. (2) Divide 
the voltage for which the machine was 
built by the voltage to which it is to be 
changed; multiply the result by the cross- 
sectional area of the wire now on the ma- 
chine, and tlie final result will be the cross- 
sectional area of the wire to be used in re- 
winding. This applies to both the armature 
and field windings of the machine. The 
shunt field winding should occupy the same 
cubic space as before. To ascertain the 
number of turns for the new series field 
winding, or the new total number of turns 
on the armature divide the original 
voltage by the original number of turns 
and multiply the result by the proposed 
voltage. The proper division of the total 
armature turns into individual coils is a 
matter of dynamo design and cannot be 
covered by a mere formula. (3) There is 
none; no such radical changes can be made 
successfully without knowledge of dynamo 
design. 


Can a dead short-circuit across two commutator 
bars of a dynamo or motor be located without re- 
moving any of the armature leads from the com- 
mutator lugs? (2) What is meant by the rating 
of an induction regulator at so many kilowatts? 
(3) What is the difference between a current 
transformer and a potential transformer? 

E. M. 


Yes; secure the armature so it cannot 
turn, pass full-load current through it by 
means of connections from the brushes to a 
supply source in series with a regulating 
resistance, such as a water rheostat, and 
test the difference of potential between each 
pair of adjacent commutator bars all the 
way around. If at any pair of bars there is 
no deflection whatever of the voltmeter 
needle, those two bars are short-circuited 
together, either in the commutator itself or 
in the armature coil connected to them. 
The voltmeter must be very low-reading, 
the full scale being not more than 10 volts. 
(2) That the maximum counter e.m.f. of the 
regulator, multiplied by its maximum cur- 
rent capacity equals its rating in watts. 
(3) It is purely structural; the current 
transformer has a very low-resistance pri- 
mary winding—frequently a single turn of 
conductor—and the potential transformer 
has a high-resistance winding. The former 
is connected in series with the work cir- 
cuit while the latter is connected in parallel 
with the circuit. 
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A MODERN HOT AIR ENGINE. 


BY G. EMIL HESSE, 


In these days of industrial activity it is 
only natural that the external combustion 
engine, as represented by the Ericsson type, 
should receive the attention which the hot 
air engine deserves, especially as the in- 
ternal combustion engine, which belongs to 
the same class, has met with such pro- 
nounced success both from a technical and 
a commercial standpoint. 


FIG. I.—6-H.P. SVEA CALORIC ENGINE. 


So many inherent, natural difficulties had 
to be overcome when the gas engine was 
first taken hold of, and so many still re- 
main, in spite of the time and skill be- 
stowed upon it, that it is a pleasure to re- 
cord the perseverance of the pioneers in 
this industry. A rapid way of heating the 
air had been discovered, however, and the 
builders knew that they were building on 
the right foundation. 

It was for this reason that the external 
combustion engine was neglected.. The 
means employed by Ericsson to heat the air 
by simply allowing the warmer air, nearest 
to the heated plates, to rise into the cooler 
layers above, is too slow to allow its adop- 
tion for even a few horse-power. 

This was thoroughly demonstrated by 
Ericsson himself, who built several large 
hot air engines and the impracticability of 
heating large volumes of air in the manner 
employed was well recognized by the cre- 
ative element in the engineering profession, 
who severely left it alone for the better 
method, offered by the internal combustion 
engine. 

If boiling oil is poured on top of cool 
water it will be found that the heat is only 
slowly communicated to the layers below, 
but heat the water from below and it is done 
rapidly. 

Air heated by the ascent of the warm lay- 
ers into the stationary above is slow, but 
allow a cool and well divided up body of 
air to pass over the heated plates at a ve- 
locity, which is under absolute control, and 
the result will be satisfactory. It is well 
known that the hot gases generated in the 
furnace on their way through the tubes of a 
boiler give off the heat to the water. It is 
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this system reversed which is employed in 
the Svea caloric engine. 

The cool air sweeps over the heated plates 
in a finely divided state at a certain velocity 
the whole body of air moving and none sta- 
tionary as in the Ericsson engine, absorb- 
ing on its way the heat emitted from the 
plates. In the large stationary or marine 
type the air is used under pressure, as in 
the Rider and Lehmann type, and is used 
over and over again, but the system of heat- 
ing it is the same. This, it is claimed, will 
make the Svea type practical for the largest 
power without prohibitive size or weight. 

The Svea Caloric En- 
gine Co. is now building 
a six-horse-power engine, 
applicable for launches, 
automobiles, etc., and has 
under way a 100-h.p. sta- 
tionary engine. The cylin- 
der of the 6-h.p. engine is 
41⁄4 inches in diameter, 
with a stroke of 4% inches 
making 450 revolutions per 
minute. It is self-starting, 
double-acting, reversible, 
and, it is claimed, easily 
controlled, which makes it 
suitable for all classes of 
work. The heater is 20 
inches in diameter, 16 
inches long, and has a 
heating surface of 60 sq. ft. 
The total weight of engine and heater com- 
plete is 450 pounds, as compared to 1700 
pounds for a %4-h.p. Ericsson engine. 

The saving of coal accomplished by the 
hot air engine lies in the fact that it util- 
izes a medium, which is already in a vapor 
and consequently does not require the large 
amount of heat, which water does, before 
it is vaporized. This is considerable, and is 
an absolute loss no matter whether it goes 
into the atmosphere or the condenser. 

One kilogram of water at 100 degs. C. 
requires an expenditure of 537 thermal 
units, before it is converted into saturated 
steam of the same temperature. The sav- 
ing accomplished by the condensation is: 


10,334 X I 10,334 X 11049 1649) 7]; 
I — (— ) = 76 units, 
424(19 —1) eet) 14.55 


making a total net loss of 537 — 76 = 461 
units. 

This explains why there should be a great 
future for the hot air engine. No economy 
is claimed for the Ericsson engine, which 
in fact is a fuel eater. The reason for this 
is that most of the heat goes through the 
chimney and also on account of the large 
heat-radiating surface per horse-power ex- 
posed to the air. The exposed surfaces of 
both heater and cylinders of the Svea en- 
gine are not larger than those of the steam 
engine plant. It is besides possible to util- 
ize the heat generated in the furnace in the 
same economical manner as in a boiler, 
thereby putting it on an equal footing with 
the steam engine. No cooling water is 
needed for the cylinder, which is a great 
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saving, a fact well known to the gas engine 
designer. 
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WESTINGHOUSE SINGLE-PHASE RAILWAY 
SYSTEM. 


The successful introduction of an alter- 
nating-current railway system removes 
many of the limitations which have been 
felt under former conditions, and opens the 
way for an immense development of elec- 
tric traction. The new system retains 


FIG. I.—CENTENARY LINE CONSTRUCTION. 


some of the best characteristics of the di- 
rect-current system; namely, a single 
working conductor, and the speed-torque 
characteristics of the series motor, while 
eliminating many of the weak points in- 
herent in that system. 


FIG. 2.—BOW TROLLEY. 


The great superiority of the alternating 
current for the generation and transmission 
of power has long been recognized, and 
means have been found, through the ro- 
tary converter, to partially utilize alternat- 
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ing current for railway operation. This is 
accomplished at the expense of increased 
complication, and the comparatively low 
trolley voltage and rheostatic losses still re- 
main. 

The Westinghouse single-phase railway 
system, it is claimed, possesses the success- 
ful features of the direct-current system, 
with efficiency and elasticity of service 
greatly increased. Expensive rotary con- 
verter sub-stations are replaced by small 
transformer houses containing apparatus, 
which requires only occasional attention. 
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PIG. 3.—MASTER CONTROLLER FOR MULTIPLE 
ny ni CONTROL. 

Line losses are decreased, and rheostatic 
losses practically abolished. The power is 
supplied to the car at a high voltage, so that 
the difficulties of collecting heavy currents 
are eliminated. The method of voltage 
control enables emergency conditions to be 
economically met. As transformers are in- 


terposed between all apparatus and the. 


line, the problem of protecting single-phase 
motors from lightning becomes very 
simple. 

. A frequency of 25 cycles is standard for 
the Westinghouse single-phase system. 
This frequency is now used in most exist- 
ing railway and power installations, so that 
the new system is perfectly adapted to 
present systems of generation and trans- 
mission. 

The single-phase system involves no 
complications in the generating stations or 
transmission line. Standard polyphase 
generators with a frequency of 25 cycles 
are used. The generation and high ten- 
sion transmission may be single-phase, two- 
phase or three-phase, according to local 
conditions but the ease of changing from 
two to three-phase, or vice versa, by trans- 
former connections makes it possible to 
adapt the whole or a part of any existing 


‘ within city limits. 
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system to single-phase railway work. 

The high voltage of the transmission is 
stepped down through transformers to the 
voltage used on the trolley. The trans- 
formers used for this purpose are placed 
at the proper points along the line, usually 
in small transformer houses. In these 
houses is also placed the proper 
overload and lightning protec- 
tion; there is no moving ma- 
chinery, and only occasional in- 
spection is required. The con- 
trast between such a station 
and the rotary sub-station is 
very marked, and the absence 
of attendants is an item of no 
small importance, while the de- 
creased complication is certain 
to result in improved conti- 
nujty of service. In some cases 
the transformers are mounted 
on trucks and the spare trans- 
formers kept at central points 
along the line, so that when 


it is necessary to repair a transformer at 


any ‘station it may be replaced by another 
taken from one of the central points. This 
practice reduces the number of space 
transformers required, as well as the num- 
ber of repair men. In other cases, where 
the traffic is temporarily increased on some 
section of the line, as by some great gath- 
ering of people on certain days or certain 
seasons of the year, spare transformers 
may be placed on a car, and a temporary 
transformer station readily installed, to re- 
duce the loss in the troiley. Such an ar- 
rangement materially cuts down the cost of 
transformer equipment. The distance be- 
tween transformer stations depends on the 
trolley voltage used, the density of the traf- 
fic, etc. 

The standard trolley voltages are 2200 
and 3300 volts, though in cases where it is 
required, a lower voltage may be used 
For changing the con- 


a. Auto-Transformer. ô 
c. Reversing Switch. d. 


. Field of Motors. S 
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FIG. 5§.—DIAGRAM OF CONNECTI 
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‘the trolley itself being sufficient to carry 


the necessary current. Union standard or 
bow trolleys are used according to trol- 
ley voltage and speed of cars: 

An auto-transformer installed on each 
car supplies the motors, reducing the volt- 
age of the trolley to 250 volts, which is 
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Induction Regulator. 
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standard for the motors. The lamps, heat- 
ing apparatus, and the small motor which 
drives the air-pump for braking, etc., are 
also supplied from an auto-transformer. 
The induction regulator is virtually an 
auto-transformer with movable secondary, 
which is used to vary the voltage at the 
motor terminals. The variation is pro- 
duced entirely by induction, without break- 
ing any circuit in passing from one voltage 
to another. The regulator is connected in 
series with the circuit, and its variable volt- 
age is added to or subtracted from that of 
the main transformer. 
: The regulator, as well as the reverse 
switch and circuit-breaker is operated by 
compressed air from the motor-driven sys- 
tem. The control is through a small con- 
troller, which operates electromagnetic 
valves by means of current from a storage 
battery. This system of control is said 
to be admirably adapted to multiple unit 


FIG. 4.—MASTER CONTROLLER UNDER CAR. 


nections on the car in passing from one 
voltage to another, a simple change-over 
switch is all that is necessary. In many 
cases of suburban and interurban service 
all trolley feeders may be dispensed with, 


operation, and an equipment may be oper- 
ated continuously, it is said, on the lowest 
speeds, maintaining good efficiency and a 
smooth motion. This feature is important 
in city work when, to obtain the low 
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speeds required, a direct-current equipment 
must be moved by a series of jerks, since 
the resistance is not designed for continu- 
ous operation at low speeds. 

With the alternating-current system of 
voltage control every point is a running 
point. The two coils of the regulator are 
shown diagrammatically in Fig. 5. They 
are wound on separate cores, and so mount- 
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with a high trolley voltage, the manufac- 
turer claims, is the ideal condition, and is 
made possible by the use of transformers, 
as previously explained. 

In general appearance the single-phase 
railway motor differs little from the stand- 
ard direct-current forms. It is of the box 


type, the outer frame being of cast steel, and 
supporting the annular laminations of the 


FIG. 6.—I00-H.P. SINGLE- PHASE RAILWAY MOTOR. 


ed that their relative angular position may 
be varied at will. The primary coil, b, is 
connected between the trolley and the mo- 
tors. One end of the secondary coil is 
connected to the auto-transformer, a; the 
other joins the primary at the motors. This 
arrangement provides a voltage range dou- 
ble that of the regulator, and consequently 
permits the use of a smaller size than would 
- otherwise be possible. 

The air for operating brakes and other 
apparatus is held in reservoirs in which the 
pressure is maintained constant by a small 


field. The end brackets are accurately fitted 
on machined seats and carry the armature 
bearings, which are of the most modern 
type. The brush-holders are also bolted to 
the end brackets. The armature closely 
resembles that of standard direct-current 
motors in general appearance. It is of the 
drum type, and is provided with generous 
ventilating spaces between the laminations. 
The bearings and shaft are of ample dimen- 
sions, and the entire mechanical design em- 


bodies the results of a wide experience in 


the manufacture of railway motors. 


FIG. 7.—AUTO-TRANSFORMER UNDER CAR. 


single-phase motor in a manner similar to 
that used in large direct-current equip- 
ments. 

The Westinghouse single-phase railway 
motor is made in standard sizes of 50, 75, 
100 and 150 horse-power, nominal rating, 
and the line includes motors suitable for 
practically every class of service. The nor- 
mal rated voltage of these motors is 250 
volts. This low motor voltage, combined 


Every motor is subjected to a rigid test 
and careful inspection of every part while 
in process of construction. This is supple- 
mented by a final run under load, after 
which the insulation is given a high-poten- 
tial break-down test. 

Although the system just described is in 
its primary form a straight alternating- 
current system, when provided with the 
proper controlling devices, the motors may 
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be used on direct-current circuits, so that 
suburban roads may, when it 1s necessary, 
run cars into or through towns or cities, 
using the direct-current trolleys already in- 
stalled. Where such an arrangement is 
used, the motors are generally connected in 
series, and their speed controlled by the or- 
dinary rheostatic system. The adaptation 
of single-phase motors to direct-current cir- 
cuits enables the change from a direct to 
an alternating-current system to be made 
gradually—operating extensions to the sys- 
tem by alternating current, replacing old 
direct-current motors as fast as necessary 
by single-phase motors, and finally chang- 
ing the whole system, removing all rotary 
converters, trolley feeders, etc. The accom- 
panying engravings are of a road now in 
operation. 
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“TYPEN” LOMBARD GOVERNOR. 


The Lombard Governor Company, Bos- 
ton, Mass., has placed on the market an en- 
tirely new type of hydraulic governor which 
is especially adapted for the requirements of 
large stations. This new governor is made 


` in two styles, both of which are vertical; 


Fig. 1 illustrates the vertical type. One 
large casting forms both the main cylinder 
and the bearings for the terminal shaft. 
The base forms the lower cylinder head, 
and the upper cylinder head is integral with 
the cylinder; this form of construction be- 
ing used to obtain maximum strength with 
the least weight of metal, and to obviate 
the possibility of joints loosening under 
the great stresses involved. The straight 
cylinder construction with piston motion 
along the axis is retained for the economy 
of metal and symmetrical distribution of 
stresses which have been found by expe- 
rience to be thereby obtainable. The linear 
motion of the piston is transformed by 
racks and pinions to rotary motion at the 
terminal shaft. In order to reduce the ver- 
tical height of the governor and also to 
transmit the force at the piston to the ro- 
tating shaft efficiently, double racks and 
pinions are used, the racks being connected 
to an equalizing yoke, and the racks are lo- 
cated alongside the cylinder instead of be- 
yond it as has been the custom heretofore. 

The steel terminal shaft is 215-16 in. in 
diameter, and it is supported by bearings 
botlr sides of the pinions; the total length 
of bearing of this shaft is 26 inches. The 
releasing clutch mechanism is of. the well- 
known Lombard design, properly propor- 
tioned for the power of the machine. All 
keyways are extra wide, and the terminal 
shaft pinions are not only keyed, but also 
shrunk on at a high temperature. The main 
piston-rod gland cap is cup-shaped so as to 
prevent leakage over the machine. The 
usual form of hand-wheel is employed; this 
is out of gear when the governor is in reg- 
ular operation. The working fluid for this 
governor is a special oil kept under pres- 
sure in a vertical draw steel tank. Oil is 
forced into this tank by a powerful pump 
which is part of the equipment of the gov- 
ernor. 
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The special novel feature of the “Type 
N” governor is the relaying valve mechan- 
ism. In the earlier types of Lombard gov- 
ernors, an ingenious mechanical relaying 
device was used to multiply the compara- 
tively small force and movement of the cen- 
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ports are cut. The valve itself is perfectly 
balanced, so as to require comparatively 
slight force to move it. Reliance is not 
placed, however, on this fact, but powerful 
hydraulic plungers, supplied from the pres- 
sure system of the governor, are provided 


FIG. 1.—TYPE “N,” LOMBARD WATER-WHEEL GOVERNOR. 


trifugal balls sufficiently to control accur- 
ately the main valve of the hydraulic cylin- 
der. This mechanism consisted of a com- 
bination of an auxiliary valve a small hy- 
draulic cylinder with two outside racks, and 
a floating gear. As the size of governors 
increased, this style relaying mechanism 
proved rather cumbersome, occupying too 
much valuable space and complicating the 
remainder of the machine to an undesirable 
extent. Therefore, there was invented a hy- 
draulic equivalent for all this outside mech- 
anism which has made it possible to build 
governors of any size and proportion with- 
out conforming the design to the relaying 
device as was formerly the case. This new 
relaying device is said to have given in 
service considerably better results than 
have ever been obtained before by any other 
mechanism. 

The main valve of the governor consists 
of a large double hollow piston contained 
in the horizontal cylindrical case back of 
the hand wheel rim at the left of the en- 
graving. The wearing surfaces of this 
valve are made of hardened steel and the 
cylinder in which it travels has a hardened 
stee] sleeve or bushing through which the 


to insure its movement. These plungers are 
under the simultaneous control of a very 
small primary valve attached to the stem 
of the centrifugal balls and of a small 
valveless displacement pump in the slender 
vertical cylinder at the left of the engraving. 
The piston of this pump is attached to and 
moves with the main piston of the gov- 
ernor. The relation of these parts is such 
that the least displacement of the primary 
valve by the centrifugal balls causes an in- 


& a kd @ oe @ è ka 

\ | 20 | 60 | SO | 4/0 | JiO | 210 a10 | 6 

D laa Wey fey Fed esl (oe BD De Eas Ps a E 

AER Bet Ss Se ee ie ey ee I ee Ss e E 

——_——————_—— a e e n l a a 

E DE Mae SS A a ee e i a A 

LULA e H ao 

2 ee a ee” ee ee 

t+ 44+ 4 to 4} bt ae 

SD EE E a Rae Ded el ea ee es a} ee 

EO EN SRT a RS, a A Pe a PE Fs ed ee 

© © ® ® a $ © °® 
FIG. 


stantaneous and positive movement of the 
large main valve. The main valve is im- 
mediately restored to its closed position by 
the action of the displacement pump as soon 
as the primary valve is again closed. There 
thus results an exact immediate magnifi- 
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cation by the main valve of the movement 
of the primary valve, and this magnifica- 
tion is the principal reason for the accurate 
speed regulation given by this governor. In 
an ordinary hydraulic governor the least 
speed variation which will produce motion 
of the governor depends upon the lap of the 
valve controlled by the centrifugal weights; 
the smaller the lap the greater the sensitive- 
ness. On the other hand, small lap of the 
valve is conducive to large leakage and 
short life. With the relay valve form of 
construction used in the Type N governor, 
the lap of the main valve influences in no 
way the sensitiveness of the machine and 
still insures freedom from leakage. In or- 
der to take the utmost advantage of this 
feature of its construction the Type N gov- 
ernor is provided with a primary valve 
having an outside micrometer adjustment 
for varying the amount of lap. By this 
means it is easy to alter the sensitiveness | 
of the governor while it is running so that 
it will respond to speed changes of greater 
or smaller magnitude down to the limit 
where the governor is kept in motion by 
speed changes too small to detect. This 
micrometer adjustment also serves to take 
up the loss of lap of the primary valve due 
to wear. 

The anti-racing mechanism of the Type 
N governor is of the well-known type used 
in Lombard governors for many years. 
Certain improvements have been made in 
the nature of adjustment and in design, 
however, so that the effect in making the 
governor dead beat is much more marked 
at the beginning of the stroke, when the 
water-wheel gates are just opening. 
` The capacity of the Type N governors is 
said to be much greater than that of any 
standard governor manufactured hitherto. 
The piston is 10 inches in diameter with a 
24-inch stroke, and 200 lbs. per square inch 
is the normal pressure, so that the governor 
exerts 31,000 foot-pounds of energy per 
stroke, The factor of safety under this 
pressure is ample. Under emergencies the 
pressure has been increasd over 50 per 
cent without harm to the governor. 

Persons actually interested in the object 
may be even more interested in seeing 
results obtained by the use of this governor 
than by a mere description of the machine 
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2.—SPEED RECORDER STRIP. 


invited to visit the new Lombard factory 
at Ashland, Mass., where these governors 
may be seen under service conditions, reg- 
ulating full-sized turbines. Fig. 2 is a fac 
simile of a speed recorder strip obtained in 
service with a Type N generator. 


March, 1905. 


New Apparatus 
and Appliances 


MURRAY FEED-WATER HEATER AND PURIFIER. 

The open feed-water heater and purifier, 
shown by Fig. 1 herewith, is made by the 
Murray Iron Works, of Burlington, Iowa. 
The supply is regulated by an automatic 
float valve which admits only as much 
water to the heater as the boiler requires. 
The water first passes over a series of re- 
movable pans which catch such impurities 
as precipitate at a temperature of nearly 
212 degrees. From here the water passes to 
the settling chamber where oil and such 
other impurities as come to the surface of 
boiling water are skimmed off, the water 
being in contact with the exhaust steam 
from the engine all the time. The water 


FIG. I.—MURRAY OPEN FEED-WATER HEATER AND PURIFIER. 


thus purified passes to the pump suction 
chamber through a series of syphon goose- 
necks, which take the purified water from 
beneath the surface in the settling cham- 
ber only. Three-sixteenth-inch holes are 
provided in the goose-necks one-half inch 
above the main openings, so that the sy- 
phoning is stopped by the admission of air 
into the goose-necks when the surface of 
the feed-water falls below these holes in 
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the goose-necks. The water in this cham- 
ber is kept hot by the exhaust steam pipe 
that passes through it. The heater, it is 
claimed, creates no back pressure, con- 
denses part of the exhaust steam, purifies 
the feed-water as well as heating it to the 
maximum temperature attainable by this 
method. 


CONTROLLER FOR BOILER FEED PUMPS. 


The controller for boiler feed pumps il- 
lustrated herewith is essentially a governor 
for the pump which is controlled by the 
relative pressure of the steam and water. 
This is made clear by reference to the il- 
lustration, from which it is seen that the 
working parts are a balanced valve and a 
differential piston. The initial steam pres- 
sure being on the ends of the valve, has ac- 
cess, through the neck, to the full area 
of the piston and will force it into a posi- 
tion giving a full valve opening, where it 
will remain until overcome by the water 
pressure from the 
pump acting against 
the opposite side, 
which is of reduced 
area. The excess pres- 
sure required to over- 
power the initial 
steam pressure is 
equal to the reduc- 
tion of area on the 
water side of the pis- 
ton; so that were the 
reduction 10 per 
cent., the water pres- 
sure must be 10 per 
cent. greater than the 
steam pressure to give 
the same thrust on 
the piston. When this 
pressure is reached 


the valve is held only 


wide enough open to admit steam to the 
pump to keep up this excess pressure. If 
this excess pressure should become greater, 
the steam valve is forced nearly closed, 
thus nipping the cause of the rise name- 
ly, too great a piston speed. The water- 
pressure varies only as the steam pressure 
varies, always keeping the same per cent. 
of excess. The controller is made by the 
Federal Valve Company, of Seattle, Wash. 
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FIG. 2.—AUTOMATIC CONTROLLER FOR 
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CHOKE COILS FOR PIPE THAWING OUTFITS. 
Quite a number of thawing transformer 
outfits are now on the market, embodying 
more or less complicated regulating devices 
but it has seemed to some that it is needless 
to tie up a transformer to such intermit- 
tent service. Realizing that nearly all cen- 


FIG. 3.—PEERLESS CHOKE COIL. 


tral stations carry a few reserve trans- 
formers for emergency requirements, the 
Peerless Electric Company, of Warren, 
Ohio, has brought out the regulating or 
choking coil shown by Fig. 3 herewith. 
The coil can be utilized with any make of 


- standard transformer having sufficient size. 
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BOILER FEED PUMPS. 


This affords a most successful thawing out- 
fit at moderate cost, and leaves the trans- 
former available for ordinary use. The ap- 
paratus consists of two coils of heavy cop- 
per bar, having large carrying capacity, in 
connection with which are two plunger 
cores of laminated steel, to be raised from 
or lowered into these coils for the purpose 
of either increasing or decreasing the 
amount of current as desired for various 


e 
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sizes and lengths of pipe. The current 
traversing the pipe is heavy enough to 
readily heat it to a degree of temperature 
for thawing purposes, but not to cause in- 
jury, even though this be very small iron 
‘or lead service pipe. The regulating coil 
‘Is well made and exceedingly simple in its 
working parts. The windings are given an 
insulating treatment that renders them 
water-proof, and are enclosed in a strong 
iron case. The core is raised or lowered 
by a simple device, operated by a hand 
wheel with cable and ratchet attachment, 
which is strong and positive in its action. 
The apparatus is designed to be used with 
any standard 110-volt transformer, either 
60 or 133 cycles, of capacity from 10 to 30 
kilowatts. Properly installed in connection 
therewith, injury to the transformer from 
short circuit is impossible, as the choking 
effect of the coil is such that only norma! 


current will flow in secondaries of trans- <7 
former even though the leads be short-cir-| ~ 
cuited when the plunger is inserted its full) | 
The coils are}: 
equipped with heavy terminals for connect- | 


length in the regulator. 


ing up cable leads. Results vary so great- 
ly, according to conditions, that a definite 
schedule covering exact working voltage, 
length and diameter of pipe and time neces- 
sary to thaw the same cannot be given: 
but the maker claims that with the choke coil 
herein described, the temperature of 100 
feet of %4-inch iron pipe frozen solid can 
be raised 20 degrees in five minutes. There 
is no danger of ever melting the pipe, as 
the ice or water contained therein is an 
ample safeguard. As soon as the water be- 
gins to flow freely, the work is done. With 
each apparatus is furnished a blue-print 
plainly showing the connections to the 
choke coil and the transformer, and also 
containing full directions, 


THE ZEEK BORING TOOL. 
Fig. 4 herewith shows the Zeek boring 
-machine manufactured by James McCrea & 
Co.. Chicago, Ill. The device is intended 
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FIG. 4.—ZEEK BORING TOOL. 


for boring holes below while standing on 
the joist. It bores two holes at once, 334 
inches from center to center and 3% inches 
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from the top of the joist, which is a suf- 
ficient distance to void nails. The opera- 
tion is said to be both easy and rapid, since 
the operator stands upright to his work. 
All holes are on a line, insuring a straight 
run of wire as well as all the other advan- 
tages of straight work. The method of op- 
erating the machine is clearly shown in the 
engraving. 
. ._ NEW PROTECTED SWITCH. 

William T. Pringle, of Philadelphia, Pa., 
has brought out the “Underwriters” switch 
shown ‘by. Fig. 5 herewith. The contacts 
are all. protected with a porcelain cover, 
which does not have to be removed to op- 


FIG. 5.—PRINGLE “UNDERWRITERS” SWITCH. 


erate the switch, so that all liability of ac- 
cidental contact is avoided. The metal 
parts are said to be strong and substantial 


and the contacts are set in grooves to in- 


sure perfect alignment. The contacts are 


made of rolled copper designed with ample 


margin of safety both for current and volt- 
The switch is made for 25 and 50 
amperes, both double and triple-pole. 


EXPERIMENTAL DYNAMOS AND MOTORS. 

The R. M. Cornwell Co., of Syracuse, 
N. Y., is putting on the market a complete 
line of experimental dynamos and motors 
from the smallest made up to a _ 1-kw. 
machine for commercial purposes. The ac- 
companying illustration shows the “Won- 
der’ dynamo, which is claimed to be the 
smallest generator of its ‘kind on the mar- 
ket. It has an output of about 12 watts, ane 
is wound for a number of different voltages 


FIG. 6.—EXPERIMENTAL DYNAMO. 


In bringing out this machine it was the aim 
of the company to put on the market a 
small generator following in every detail 
the construction of large commercial ma- 
chines. Among its special features are its 
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laminated armature, adjustable brushes, 
large and strong commutator, heavy inter- 
changeable bearings. The machine is- for 
use where a small amount of current or 
power is required, especially in connection 
with experimental work. As a motor the 
machine is said to operate running light on 
about 2 watts, and with sufficient battery 
will do a considerable amount of work for 
its size. The machine is also wound to 
run in series on 110-volt lighting . circuit. 
All parts are interchangeable. 


HORNBERGER-IRWIN TRANSFORMER. 


The accompanying illustration shows tHe 
multi-coil core type of Hornberger-Irwin 
transformer made by the Crawfordsville 
Electric Company, of Crawfordsville, Ind. 
This is the style of construction: used in’ all 
but the smaller sizes of transformets ‘made 
by the company. By reason of this practice 
the difference of potential between layers at 
the end of the coils is reduced to a mini- 
mum, it is claimed, and the low tempera- 
ture of the core maintained since it is di- 
rectly exposed to the radiating medium at 
intervals through its entire length} A sheèt 
steel case is used on transformers from 20 
kilowatts to 100 kilowatts. This is not only 
less weighty than a cast iron case, but also 
dissipates the heat more rapidly. For sizes 
larger than 100 kilowatts, the case is corru- 
gated. The complete transformer being 


made up of manycoils, each havjng the re- 

quired number of ratio turns within itself, 

all coils being then connected in multiple 

to the terminals, a possible disablement of - . 
one coil does not mean that the tfansformer ` 

must be entirely replaced; but only that coil 
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FIG. 7.— HORNBERGER-IRWIN TRANSFORMER. 


which might be injured. As the correct 
terminal voltage is obtained, even were a 
number of coils removed from the trans- 
former, its operation is affected only to the 
extent that its capacity would be reduced 
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by the number of coils not in operation. 
The company claims to have overcome the 
objections usually made against the core 
type of transformer, t.e., the excessive volt- 
age between layers at the end of the coils, 
and the internal temperature. All trans- 
formers are carefully tested before ship- 
ment. A break-down test of 10,000 volts 
is applied between the primary and sec- 
ondary windings, as well as between the 
windings and the core. Electrolytic copper 
and mica are used for conductors and in- 
sulation throughout. 


BALL BEARINGS FOR ELECTRIC MACHINES. 


The Hess-Bright Manufacturing Com- 
pany, Philadelphia, Pa., are introducing the 
ball bearing shown by Fig. 8 herewith. 
In this type of bearing the racers are with- 


FIG. 8—“UNIVERSAL” BALL BEARING. 


out joint or opening of any kind, so that 
the bearing can be used without reference 
to the direction of the load, or whether it is 
the shaft or the hub that revolves. The 
balls are separated by interposed springs. 
When these are compressed the inner race 
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by increased ball diameter. At high speeds 
this type of bearing is claimed to be abso- 
lutely silent. A wool pad in the spring be- 
tween the balls soaks up oil, and will keep 
the ball sufficiently lubricated in case of 
neglect. The bearing takes up only a small 
space endwise; including the oil-retaining 
and dust-excluding arrangements, this is 
said to be less than the width of framing 
necessary to sustain the hub receiving the 
bearing. The races are made from high- 
grade steel; likewise the balls. The races 
are ground close to size as concerns their 
seat on the shaft and in the box, so that 
interchangeability is assured. The ball 
tracks are accurately ground to shape and 
polished. The company also makes the 
“full type” of roller bearing. In this type 
the balls are filled in through an opening 
in the side of the race, which is closed by 
a screw or clip through which the race is 
ground. The advantages claimed for the 
“Universal” type are the following: Small 
friction; small oil consumption; small 
wear; small space occupied; small attention, 
and convenient exchange. Fig. 9 shows the 
ball bearings applied to the shaft of an arm- 
ature built by the Electro-Dynamic Com- 
pany, of Bayonne, N. J. 


AUTOMATIC BOILER FEED REGULATOR. 


The Copes automatic boiler feed regula- 
tor consists essentially of two parts—the 
feed controller and the pump governor. 
The regulator is placed entirely outside the 
boiler, and consists of nothing but copper 
tubes, check valve, toggle, cylinder and pis- 
ton. The connections are shown diagram- 
matically in Fig. 10. A 34-in. copper pipe, 
6 ft. long, is screwed into a special fitting at 
the lower left-hand corner at about a 30- 
deg. angle, to allow all condensation to re- 
turn through the horizontal pipe to the 
boiler.. This constitutes the feed controller. 


FIG. 9.—BALL BEARING APPLIED TO SHAFT OF ARMATURE, 


can be pushed over eccentrically so as to 
permit the balls to be inserted or removed. 
The number of balls is, therefore, less than 
with the “full type” bearings, the decrease 
in carrying capacity being compensated for 


The water column is tapped at the water 
level of the boiler and a %4-in. pipe is con- 
nected as shown. Steam entering the cop- 
per pipe causes the latter to expand and 
open the check valve through the interven- 
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tion of the lever to which it is attached. 
When this check is released, the pressure in 
the feed line is less than the steam pressure, 
thereby causing the piston of the pump gov- 
ernor to rise and admit steam to the pump. 
As soon as the water in the boiler covers 
the opening tapped in the water column, the 
expansion tube contracts and the check 
valve is closed. This causes the piston of 
the pump governor to shut steam off the 
pump. The agents for the regulator are 
Thorpe, Platt & Co., New York City. 


ELECTRIC BLUE-PRINTING MACHINES, 

Fig. 11 herewith shows an electric blue- 
printing machine made by the Buckeye En- 
gine Company, Salem, Ohio. Each ma- 
chine is equipped with two rollers, one on 
each side, which carry the contact curtain 
and are operated independently, so that just 
one side may be used and one side may be 
unloaded and reloaded while the other is 
printing. The contact curtain is held firm- 
ly to the surface of the glass by means of 
weights attached to small wire cables en- 
gaging both ends of the rollers which carry 
the curtain. By this arrangement perfect 
and even contact over the entire surface of 
the glass is said to be secured. No but- 
tons or clamps or any mechanism whatever 
is required for fastening the curtain to the 
frame, and holding it in place after it has 
been unrolled. The rollers, it is claimed, 
remain stationary at any point on the cir- 
cle and the curtain back of the roller is in 
perfect contact with the glass regardless of 
how far it has been unrolled. The lamp 
furnished with the machine is especially 
constructed for photo-engraving and blue- 
printing work. It is of the long-arc con- 
struction transmitting a light rich in ac- 
tinic or violet rays. A lamp is furnished 
to operate on either direct or alternating 
current, and at any voltage. A rheostat is 
furnished with each lamp to adapt it to the 
current desired. The pendulum governing 
the drop of the lamp is adjustable as to 
speed, thus removing the necessity of mak- 
ing more than one drop of the lamp at a 
printing,. regardless of the condition of the 


FIG. I0.—AUTOMATIC BOILER-FEED REGULATOR. 


tracing. The roller device is so constructed 
that the machine may be readily loaded and 
unloaded while the glass cylinder is in the 
vertical position. All arrangements for 
tilting the frame to a horizontal position 
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are dispensed with. The operation of the 
apparatus calls for no particular skill and 


FIG. II.—BUCKEYE BLUE PRINTING MACHINE, 


‘requires the attention of but one person in 
connection with his other work, or it can 
be manipulated by a boy as satisfactorily 
as by a skilled workman. The machine is 
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PORTABLE ELECTRIC GENERATING SET. 


The accompanying engraving shows a 
portable electric generating outfit consist- 
ing of a 4-h.p. Mietz & Weiss oil engine, 
belt-connected to a 214-kw. General Elec- 
tric generator. The engine uses ordinary 
kerosene oil and has a fly-wheel governor 
instead of the hit-and-miss type of governor 
generally used, so that the regulation is 
said to be quite close, and, of course, suit- 
able for electric generating purposes. The 
operation of the Mietz & Weiss oil engine 
is so well known that its repetition would 
be superfluous. Tests made on the engines 
driving dynamos have been repeatedly made 
and show that the speed variation between 
no load and full load is very slight. The 
builder of the engine, A. Mietz, of New 
York City, informs us that the Japanese 
government is.using sixteen 4-h.p. station- 
ary Metz & Weiss oil engines. 


Gee 


LOS ANGELES-PACIFIC RAILROAD. 


Owing to the greatly increased traffic on 
the interurban railway system of the Los 
Angeles-Pacific Railroad Company, the of- 
ficers of that company have decided to in- 
crease the capacity of the central power 
house at Vineyard, and to install an addi- 
tional sub-station in Los Angeles. The new 
electrical equipment has been contracted for 
with the Crocker-Wheeler Company through 
its Pacific Coast managers, the Abner Doble 
Company, of San Francisco. The contract 
comprises one 1200-kw., three-phase, 50- 
cycle, engine-type generator to give 2300 
volts at a speed of 125 r.p.m.; one 300-kw. 
motor-generator set; one 400-kw. motor- 


FIG. I2.—PORTABLE ELECTRIC GENERATING SET. 


made in two styles, designated A and B; 
the first making prints 42 ins. by 44 ins., 
and the second making prints 42 ins. by 60 
ins. The machine requires a floor space of 
3% by 3% feet, and the height over all is 
Q feet. 


generator set; three 400-kw. transformers; 
three 160-kw. transformers; three 120-kw. 
transformers, and a 60-kw. engine-type ex- 
citer. The 1200-kw. alternator will be of 
the Crocker-Wheeler new revolving-field 
type, similar in construction to the three 
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4000-kw. alternators recently ordered by 
the California Gas & Electric Corporation. 
The Los Angeles generator will be driven 
by a 2000-h.p. compound condensing Mc- 
Intosh & Seymour engine. The motor-gen- 
erator sets will consist of 2300-volt syn- 
chronous motors driving 600-volt direct- 
current railway generators. The trans- 
formers will be built for 15,000 volts at the 
primary and 2300 volts at the secondary 
terminals, and will be of the new water- 
cooled and _ oil-insulated type recently 
brought out by the Crocker-Wheeler Com- 
pany. 

The interurban railway system of the Los 
Angeles-Pacific Railroad Company is one 
of the most extensive in the country, em- 
bracing as it does nearly 200 miles of up- 
to-date lines. The company owes its 
growth largely to the energetic and untir- 
ing work of the president and manager, 
Mr. E.. P. Clark, who was one of the pio- 
neer railway men of Southern California, 
and who has seen his system develop from 
a very small beginning to its present com- 
manding position in the traction feld. The 
system extends from Los Angeles in fan 
shape to Santa Monica, Ocean Park, Playa 
del Rey, Hermosa, Manhattan Beach, and 
Redondo on the ocean, and passes through 
the intermediate towns of Hollywood. 
Colegrove, Sawtelle, Sherman and Palma. 
In other words, the lines cover thoroughly 
the territory lying south of the Santa 
Monica Mountains, and between Los An- 
geles and the ocean. Most of the lines 
have been double-tracked, and are con- 
structed. in conformity with the best steam 
railroad practice. About a year ago a new 
centrat steam-driven power plant was in- 
stalled “at Vineyard about 5 miles west of 
Los Angelés,and from this station 15,000- 
volt transmission lines carry power to sev- 
eral sub-stations located at intervals over 
the system. It is to increase the capacity 
of this central power station that the addi- 
tional machinery mentioned -has been or- 


dered. 
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ANNUAL DINNER OF THE AMERICAN TRADE 
PRESS ASSOCIATION. 


The American Trade Press Association 
held on February 17th what was desig- 
nated by Mr. J. H. McGraw, the president 
of the association, as the most successful 
annual meeting in the history of the or- 
ganization. The meeting began with the 
usual banquet, at which Mr. Arthur War- 
ren, manager of the Allis-Chalmers Com- 
pany’s publicity department, was the prin- 
cipal guest and speaker. After due atten- 
tion had been given by those present to the 
fine collation provided by the association, 
Mr. Warren delivered his address, the sub- 
ject of which was “A Plain Talk on Trade 
Journals.” It was by all odds the most 


. pithy, vigorous and non-evasive discussion 


of the relations between technical periodi- 
cals and their advertisers that the present 
writer has ever heard or read. Space limi- 
tations preclude reprinting here the com- 
plete address, but the following excerpts 
will illustrate the general character of it: 
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Industrial publicity is a new thing; it is 
young and still learning to walk. It some- 
times seems that no one appreciates the 
possibilities of publicity so much as the 
Publicity Man himself, and its appreciation 
in the industrial field is a thing of yester- 
day morning. There is no industry, among 
all those represented on this occasion, that 
has all the publicity it needs. There is no 
metal-working manufactory that spends 
money enough on publicity. Manufactur- 
ers are accustomed to say “Publicity costs 
so-and-so.” They are not yet accustomed 
to think “Publicity earns so much.” i 

Advertising is not the mere purchase of 
space, but the handling of it. It costs some- 
thing to handle space. 

The world rains “special numbers.” The 
special number has become as much of a 
burden to the flesh and spirit as the Sun- 
day paper. It has become only another 
name for special pleading for extra adver- 
tising. It has been overdone. 

Of the publisher who says I must adver- 
tise in his paper because I do so in his 
competitor’s pages, and that he is “en- 
titled” to advertising to the same extent— 
what shall I say? Least said, soonest 
mended. 

Believe me when I say “Don’t cut your 
advertising rates.” Make your paper so 
strong in character, so attractive in con- 
tents, so necessary in information that the 
people it is designed for must buy every 
edition. Then advertisers must buy space, 
not because you plead with them, but be- 
cause they have no alternative. 

There is one nuisance that we all know 
about, and that is the “write-up.” It is a 
nuisance to all concerned, and of value to 
none. But there is a vast difference be- 
tween the “write-up,” dreary, fruitless, bald 
and undisguised, and the timely article that 
has news value or interest for the commer- 
cial or industrial world. These articles are 
legitimate if they are well-written and in- 
forming. 

There should be, and can be, closer touch 
between the papers and the manufacturers, 
and it can be obtained without the loss of 
independence by the press. The papers 


that are not independent—that are partisan 


and that curry favor—are the papers we 
don’t want. 

In trade and technical journalism there 
is one deep, elusive mystery—circulation ! 
But the time has come when the veil must 
be rent. Advertisers are entitled to know 
the facts of circulation; they have the right 
to know what they are buying. You may 
print many copies, but how many do you 
sell? In other lines of business the seller 
has to give written guarantees. Why 
should publishers be exempt? 

A highly interesting discussion followed 
the delivery of Mr. Warren’s address. Two 
publicity managers from representative 
manufacturing establishments were present, 
and both supplemented Mr. Warren’s ad- 
vocacy of editorial independence by stating 
that the best results that their respective 
companies had obtained from advertising 
were from papers which were absolutely 
rigid in declining to recognize any “rights” 
on the part of advertisers to the use of the 
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reading columns, and which invariably re- 
fused to publish in the reading pages any 
material in violation of their editorial 
policies. 

Several well-known publishers of trade 
periodicals disagreed with Mr. Warren on 
the question of stating the paid circulation 
of a paper. Mr. David Williams, of the 
Iron Age, and Mr. Angus Sinclair, of 
Railway and Locomotive Engineering, said 
that they had never found it necessary to 
state circulation. Mr. Sinclair had tried’ it 
for several years ad found no advantage 
from it, and as it entailed a good deal of 
extra work to get at the exact figures, he 
discontinued the practice. Messrs. John 
Hill, president of the Hill Publishing Com- 
pany, and James H. McGraw, president of 
the McGraw Publishing Company, both 
favored the statement of circulation. 


——e e 


THE NEW FACTORY OF THE LOMBARD 
GOVERNOR COMPANY. 


In the commercial world just as in the 
physical world the best measure of success 
is growth. By this measure the Lombard 
Governor Company has forcibly demonstra- 
ted the success of its products through the 
notable enlargement of manufacturing fa- 
cilities which has been made necessary. 
Formerly the headquarters of this com- 
pany were at 36 Whittier Street, Boston, 
Mass., in a good-sized but rather old-fash- 
ioned shop, where something like five 
floors were occupied by various depart- 
ments. There was room to spare, at first, 
but as the demand for its products grew, 
it was found necessary to crowd the ma- 
chinery, until finally the work could not 
be carried on to the best advantage. For 
the past two years, night work has been 
necessary part of the time in the whole 
shop, and certain machines have been run- 
ning all day and all night for more than a 
year past. The demand for the highest 
grade of governors is still growing, and the 
company has really been forced to leave its 
old quarters. 

The engineers of the company for a long 
time have desired to obtain facilities for 
testing its products under actual service 
conditions in its own shops. This has not 
been possible heretofore, although ingen- 
ious electric equivalents for hydraulic test- 
ing were in service. A group of fine stone 
buildings, situated on the Sudbury River, 
in the town of Ashland, Mass., was finally 
selected as giving all that could be desired 
from a manufacturing and engineering 
standpoint, and two months ago the Lom- 
bard Governor Company began moving into 
this plant. These buildings were put up at 
a cost of over $500,000 by the Dwight 
Print Works for the purpose of making 
print cloths. Before being entirely com- 
pleted, the Sudbury River was seized by the 
Metropolitan Water Board to furnish 
drinking water for the city of Boston. This, 
of course, prevented the use of the mills for 
the original purpose, and they have lain 
idle in a nearly complete state for several 
years. The prohibition put on the pollu- 
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tion of the water, however, did not apply to 
the use of water ior power purposes, and, 
therefore, for hydraulic testing, almost un- 
equaled facilities are offered at this place. 
The volume of water flowing is sufficient 
for the greater part of the year to drive 
the entire plant, but a first-class 150-h.p. 
steam plant is held in reserve at all times. 
` The main shop, of granite, is three stories 
high, 210 ft. long and 60 ft. wide. The 
floors are without partitions, and are per-. 
fectly open except for offices and draught- 
ing room on the upper story. Slow-burn- 
ing construction has been employed, which, 
with massive granite walls two feet thick, 
eliminates most of the risk from fire. The 
power house, also of granite, is alongside 
the main mill, and has a storage capacity 
for 1000 tons of coal—sufficient for a year’s 
supply. In addition to these principal 
buildings there are a good-sized pattern 
and blacksmith shop where the water- 
wheels are located. The property includes 
all power privileges on the stream, a mill 
pond adjacent to the factory buildings, and 
another two miles up stream. 

The main building is unusually well- 
lighted. The middle floor, which is about 
four feet above the street level, is utilized 
for the most important machine work. On 
account of the great width and length of 
the building, the machines, which in the old 
factory were located with reference to the 
space available, are here put in the most ad- 
vantageous positions, both as regards light 
and the progress of the product in course 
of manufacture. A spur track from the 
New York Central Railroad delivers goods 
on the level of this floor at the front door 
of the building. Finished material and the 
more valuable supplies are kept in a large 
stockroom just at the left of the entrance. 
The office of the foreman and shipping 
clerk forms an extension of the stockroom. 
The tool room is located in the middle of 
this floor, where the average distance from 
the operatives will be the least. The 
draughting room, about: 40 by 30 feet in 
size, is at the front end of the third floor 
where north light is available. The of- 
fices, adjacent to the draughting room, are 
very commodious. 

An isolated lighting plant and connection 
with the Edison system of Boston have 
been provided. Intercommunicating tele- 
phones are used throughout the plant. 
Special cut-off couplings are arranged so 
that power may be taken either in whole 
or in part from the engine or water-wheels, 
and a load of any desired character may be 
thrown upon the water-wheels in order to 
test governors which are connected with 
them. 

The hydraulic equipment will consist of 
two wheels of standard make running ver- 
tically in an open forebay with plate glass 
sides and end. This forebay will be well 
inside one of the buildings so that it will 
be open for inspection at all times regard- 
less of the weather. When daylight does 
not furnish sufficient illumination, electric 
lights located under the water will make it 
possible to observe the action of the wheels 
and the gates. Means are provided for 
controlling either one or both wheels by 
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either one or two governors. It is thought 
that this is the first instance where full 
sized turbines operating under commercial 
conditions have been installed so that their 
- action is made visible to the smallest detail 
while running. Thus the entire collection 
of mechanism, including the governors, may 
be kept under constant observation. 
Excellent shipping facilities are afforded 
at Ashland by the main line of the Boston 
& Albany Railroad (controlled by the New 
York Central), and also by the New York, 
New Haven & Hartford Railroad, of which 
it is a terminus, Visitors may reach the 
factory from Boston or Worcester, via the 
Boston & Albany Railroad, after a forty- 
five minutes’ ride in either case. It is also 
accessible by several lines of electric cars. 


NEW BOOKS. 


SCIENTIFIC AMERICAN REFERENCE BooK.— 
Compiled by A. A. Hopkins and A. R. 
Bond. New York: Munn & Co.; 1905. 
Buckram; 516 pages, 5 ins. x 7% ins.; 
illustrated. Price, $1.50. 

This is a compilation of interesting in- 
formation of almost every conceivable class. 
The scope covers the progress of discovery, 
shipping, navies and armies of all countries; 
railroads; population of the United States; 
libraries, publishing and printing; modes of 
communcation; patents, manufactures; gov- 
ernmental departments; mining; elemen- 
tary geometry; machine elements; me- 
chanical movements; chemistry; astronomy, 
and weights and measures. The technical 
information is given in a more or less popu- 
lar style; in some cases it is very academic 
and in a few perfunctory—that is, merely 
the old hack material found in every engi- 
neers’ handbook thus far published. The 
few pages of mathematics relating to geo- 
metrical figures are of questionable accu- 


racy; the reviewer notes two errors in __ 
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merely glancing through this section. The 
book contains a mass of really useful data, 
however, and should prove at least interest- 
ing if not always helpful. 


STANDARD WIRING FOR ELECTRIC LIGHT AND 
Power. (11th Edition.) By H. C. Cush- 
ing, Jr. New York, 1905: Published by 
the author. Flexible leather; 144 pages, 
4 ins. by 614 ins.; illustrated. Price, $1. 
This edition of Mr. Cushing’s well-known 

wiring book shows evidence of extensive 

revision. Several pages of connection dia- 
grams have been added; also a chart show- 
ing the current-carrying capacity of weath- 
er-proof and rubber-covered wires accord- 
ing to the Underwriters’ requirements, and 
a special section, by Mr. George T. Han- 
chett, on alternating-current wiring. The 
abstract of the Underwriters’ Rules, which 
has always been the chief feature of the 
book, has been revised, of course, to ac- 
cord with the changes in the Rules this 
year. This work had the able supervision 
of Mr. F. E. Cabot, chairman of the Un- 
derwriters’ Electrical Committee. It is 
noted with some surprise that the author 
retains the symbol C in his formulas, in- 
stead of the recognized symbol / for cur- 
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rent in amperes; also that the table of mo- 
tor efficiencies on page 23 is rather rough- 
hewn, the efficiency of a 5-h.p. motor being 
put at 80 per cent, and that of a 10-h.p. 
machine (no intermediate size being given) 
at go per cent. This might easily have 
been made more nearly accurate without 
any “hair-splitting” whatever. 


CYCLOPAEDIA OF APPLIED ELEctriciTy. Chi- 
cago: American School. of Correspond- 
ence. Cloth; five volumes; 2154 pages, 
614 ins. x 91⁄4 ins.; numerous illustrations. 
Introductory price, $18.00. 

This is a collection of writings by an im- 
posing corps of well-known contributors to 
current technical literature, including, for 
example, Profs. F. B. Crocker, William Esty 
and Dugald C. Jackson; and Messrs. J. R. 
Cravath, Percy H. Thomas and Alfred E. 
Zapf. The contents in the main consists of 
very useful data and expository matter, and 
while much of the material is academic and 
some of it a trifle out of date, it appears to 
be generally accurate. The scope of the 
work is enormous, covering as it does, the 
whole domain of applied electricity. Its 
avowed mission seems to the reviewer to be 
over-ambitious in including designers and 
constructors of electrical machinery in its 
audience; it is safe to assume that the books 
will be absolutely useless to both classes of 
men, especially the designers, who have long 
ago tabooed the method of dynamo design 
adopted here. To operators of electrical 
machinery and apparatus, and practical 
workers who have not had collegiate train- 
ing, the work should be of considerable 
value if used discriminatingly. The sec- 
tions on alternating-current machinery, stor- 
age batteries and telephone engineering are 
especially good; most of the other sections 
suffer from too much catalogue rehash, and 


the dynamo design section is unqualifiedly' 


worthless. The books contain, however, a 
great quantity of data which is of use to 
engineers generally, and which may make 
the work useful for reference to many who 
do not need it educationally. 


ELECTRICAL ENGINEERING EXPERIMENTS. By 

George F. Sever. New York: D. Van 

Nostrand Company; 1904. Heavy paper 

covers; 64 pages, 5% ins. x 8% ins.; 22 

illustrations. Price, $1. 

This is avowedly a compilation of tests 
for direct-current machinery, the material 
being arranged for third-year students in 
Electrical Engineering at Columbia Univer- 
sity. Inspection of the contents arouses the 
suspicion that the students are not expect- 
ed to have progressed very far during their 
first two years. The tests are all useful 
and familiar, but most of them are of the 
simplest possible character and some of the 
instructions well suited to the intelligence of 
an oiler in any modern central station. The 
table of symbols on pp. 6 and 7, said to be 
in conformity with the recommendations of 
the American Institute Committee on Stan- 
dardization, is inaccurate in some particu- 
lars; the type face used for the magnetic 
symbols is not that recommended by the 
American Institute, excepting the permeabil- 
ity symbol; maxwells are called webers, and 
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several symbols which were not even sug- 
gested by the Institute Committee are in- 
cluded in the table. The diction is loose 
throughout the book; “fields” is used instead 
of “field winding,” for example, and on 
page 56 we are told that when two com- 
pound-wound dynamos are connected in 
parallel, with the usual equalizer, if the 
series windings have the same resistance the 
total current will divide equally between 
them, “making the ampere-turns similar.” 
Italics ours. However, the book should be 
useful to those having to do with direct- 
current machinery and not having had the 
advantages of a technical education, but its 
price is out of all proportion to its value. 


OBITUARY. 


EUGENE F. PHILLIPS, general manager of the 
American Electrical Works and president of the 
Washburn Wire Company, Phillipsdale, R. I., died 
on February 22, of combined pneumonia and heart 
trouble, after a very short illness. Mr. Phillips 
was one of the most progressive and prominent 
wire manufacturers in this country, and his un- 
usual business ability and genial personal qualities 
had made warm friends for him throughout the 
electrical industry. He was 6: years old at the 
time of his death. He leaves a widow and two 
sons, who have the sincere sympathy of a large 
proportion of the electrical fraternity, including 
the writer of this paragraph. 


PERSONAL. 


MR. R. B. McCONNEY, an engineer well known 
in the Colorado mining district, has been appointed 
manager of the Denver office of the Allis-Chalmers 
Company, to succeed Mr. R. J. Cory. 


MR. FRANK H. GALE, who has been a member 
of the General Electric Company’s publicity staff 
for several years past, has been appointed manager 
of the company’s New York branch of that depart- 
ment. 


MR. H. H. PEASE, who has been connected with 
the Nernst Lamp Company for some time past, 
has been appointed district representative of the 
C. & C. Electric Company at Pittsburg. His of- 
fices are in the Park Building. 


MR. THOS. FERRIS, formerly the Milwaukee 
representative of the General Electric Company, 
has acquired an interest in the Osage (Iowa) Elec- 
tric Light, Heat & Power Company and assumed 
the management of the property. 


MR. W. N. STEVENS, for some time on the 


engineering staff of the Rapid Transit Subway 
Company, has accepted a position on the staff of 
J. G. White & Co., New York. Mr. Stevens is 
widely experienced in the design and construction 
of important power plants. 


MR. CHARLES W. CROSS, formerly of the 
staff of the Roberts & Abbott Company, Cleveland, 
Ohio, and later the engineer of the Eastern Ohio 
Traction Company, has accepted a position with the 
Cleveland branch office of the Crocker-Wheeler 
Company. 


MR. A. W. WYCKOFF has been appointed dis- 
trict manager for the National Electric Company at 
Pittsburg, Pa. Mr. Wyckoff has many friends in 
the Pittsburg section, having represented the Bul- 
lock Company there very effectively prior to the 
present appointment. 

MR. H. S. REYNOLDS, who represented Stone 
& Webster’s interests in Columbus, Ga., for sev- 
eral years, has severed his connection with that 
firm to accept a position on the operating staff of 
J. G. White & Co. His headquarters will be at 


the firm’s New York offices. 


MR. C. A. MORENO, for some time past chief 
engineer of the United Railways Company, St. 
Louis, Mo., has resigned that position to engage 
in consulting engineering on his own account. He 
was presented with a handsome silver dinner serv- 
ice last month by the officials of the company on the 
occasion of his relinquishment of his position. 


MR. FREDERIC NICHOLS recently delivered 
an extremely interesting address before the Em- 
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pire Club, Toronto, Can., on ‘“‘Niagara’s Power, 
Past, Present and Prospective.” The address has 
been reprinted in pamphlet form in very elegant 
style. 


MR. JOHN BLAIR MACAFEE, the well-known 


Philadelphia engineer, has added to his other in- 
terests the engineering supervision of the work of 


the York (Pa.) Intramural Street Railway Com- 
pany, York Railway & Electric Company; York, 
Hanover & Western Street Railway Company, and 
the King Street & Carlisle Avenue Street Railway 
Company. 

MR. E. J. PIETZCKER, who has been a mem- 
ber of the Standard Underground Cable Company’s 
Western Sales Department for several years, has 
been appointed manager of the company’s new of- 
fice at St. Louis, Mo. Mr. Pietzcker has had many 
years of experience in the wire and cable business 
and has many friends in the St. Louis territory 
who are glad to welcome him back. 


MR. W. F. GRADOLPH, formerly chief engi- 
neer for the Central Telephone & Electric Com- 
pany, St. Louis, has resigned that position to en- 
gage in consulting and contracting engineering. 
He has established an office at 2908 St. Vincent 
Avenue, St. Louis, and while he will make a spe- 
cialty of telephone work, he will not restrict his 
field to this branch but will undertake contracts 
for electric lighting and power equipment, etc. 


MR. CHARLES H. BAKER, who has been the 
president and chief engineer of the Snoqualmie 
Falls Power Company, Seattle, Wash., ever since 
he founded it six years ago, has sold out his in- 
terest in the company and retired from its man- 
agement to take a thorough rest. He contem- 
plates a trip to China and Japan chiefly for pleas- 
ure, but expects to keep an eye open for possibil- 
ities in the way of hydraulic-electric enterprises. 


TRADE PUBLICATIONS. 


REMOTE-CONTROL RHEOSTATS. General 
Electric Company.—Bulletin 4398, containing an 
illustrated description of field-circuit rheostats for 
operation from a distance. . 

AUTOMATIC BOILER FURNACES. The 
Model Stoker Company, Dayton, Ohio.—A cata- 
logue of standard size, describing the new Model 
automatic stoker manufactured by this company. 

MACHINERY AND TOOLS. Brown & Sharpe 
Manufacturing Company, Providence, R. I.—This 
is the 1905 edition of the well-known pocket-size 
catalogue which this company has issued for many 
years past. 

POLYPHASE WATTMETERS. Fort Wayne 
Electric Works, Fort Wayne, Ind.—This is bulletin 
No. 1061, containing an illustrated description of 
the type K polyphase induction watt-hour-meter 
manufactured by this company. 

N. L. C. CENTRAL STATION BULLETIN. 
Nernst Lamp Company, Pittsburg, Pa.—A monthly 
publication in bulletin form, the object of which 
is to familiarize central station men with the 
merits and possibilities of Nernst lamps. 


ELECTRICAL LABORATORY APPARATUS. 
C. H. Thordarson, Chicago.—A catalogue of con- 
venient size, containing illustrated descriptions of 
experimental apparatus, high-potential transform- 
ers, special spark and impedance coils, etc. 

TELEPHONE APPARATUS. The Kusel & 
Kusel Automatic Switchboard Telephone Manufac- 
turing Company, Chicago.—A catalogue of folio 
size, containing illustrations of telephone switch- 
boards, instruments and switchboard fittings. 

PIPE AND BOILER COVERINGS. The H. 
W. Johns-Manville Company, New York.—A nice- 
ly-executed vest pocket pamphlet, containing illus- 
trations and brief descriptions of the well-known 
line of pipe and boiler coverings manufactured by 
this company. 

PURCHASERS OF IDEAL ENGINES. A. L. 
Ide & Sons, Springfield, Ill.—An astonishingly 
long list of industrial establishments, mines, cen- 
tral lighting stations, hotels, distilleries, street rail- 
ways and other enterprises using the well-known 
Ideal automatic engine. 


CRANE MOTORS. 
Manufacturing Company.—This 


Westinghouse Electric & 
is circular No. 
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1097, containing a well-illustrated description of 
the Westinghouse type K direct-current series- 
wound motors for crane, hoisting and similar 
classes of service. 


USEFUL LIGHT. The Shelby Electric Com- 
pany, Shelby, Ohio.—A catalogue containing illus- 
trated descriptions of the well-known line of 
Shelby lamps, with the usual forcible arguments in 
favor of the downward distribution peculiar to 
the standard Shelby lamp. 


THE PIGEON HOLE. The Peerless Electric 
Company, Warren, Ohio.—A folder printed on 
light cardboard and devoted to the excellent line 
of stationary motors built by this company. “The 
Pigeon Hole” is issued monthly, each number re- 
lating to some product of the Peerless Company. 


TELEPHONE APPARATUS. The Wesco 
Supply Company, St. Louis, Mo.—This is bulletin 
No. 61, devoted to the Wesco ‘‘Express” switch- 
board and parts, and bulletin No. 62, containing 
illustrated descriptions and price-lists of telephone 
instruments, magnetos, complete sets, and parts. 


STORAGE BATTERIES. The Electric Stor- 
age Battery Company, Philadelphia, Pa.—Price 
lists “A,” devoted to the ‘“‘Chloride” accumulator, 
and “X,” devoted to the “Exide” battery. The 
catalogues have been thoroughly revised and 
brought up to date, and are handsomely executed. 


ELECTRICAL SPECIALTIES. The Appleton 
Electric Company, Chicago.—This is catalogue 
No. 2, of convenient pocket size, devoted to elec- 
tric lighting and telephone specialties and sup- 
plies. The telephone specialties include a line of 
new lightning arresters of the combined carbon 
and fuse type. 


STEAM TURBINES. The Westinghouse Ma- 
chine Company.—A handsomely-executed book of 
standard catalogue size, containing a profusely il- 
lustrated description of the Westinghouse-Parsons 
turbine in its latest development, together with 
some interesting records of efficiency tests made 
on turbines of different sizes. 


ELECTRIC STORAGE BATTERIES. National 
Battery Company, Buffalo, N. Y¥.—Catalogue No. 
13, in which are described and illustrated the Na- 
tional battery for electric vehicle service, and 
catalogue No. 14, devoted to the company’s stan- 
dard stationary type of accumulator. The cata- 
logues are both of standard size and handsomely 
executed. 


WATTMETERS AND HOW TO READ 
THEM. Westinghouse Electric & Manufactur- 
ing Company.—This is designated Folder No. 
4032, but is in fact a well-executed pamphlet of 
vest-pocket size, containing very clear instructions 
for the reading of watt-hour-meter dials, together 
with illustrations of Westinghouse Type A and 
Type B watt-hour-meters. 


AUTOMOBILE CHARGING EQUIPMENTS. 
General Electric Company.—This is bulletin No. 
4402, containing an illustrated description of very 
compact switchboards for use in charging auto- 
mobile storage batteries. To the switchboard 
which has been heretofore used the company has 
added a mercury arc rectifier with auxiliary appli- 
ances, which, of course, allows the charging to be 
done from an alternating-current circuit. 


THE STANDARD MOTORS AND GENER- 
ATORS. The Robbins & Meyers Company, Spring- 
field, Ohio.—This is price-list P-20, containing il- 
lustrations, tabulated data and other information 
concerning the well-known line of Standard dyna- 
mos and motors built by this company. The cata- 
logue is of standard size, well executed, and its 
contents are most conveniently arranged. Having 
an unusually large number of frames, the company 
is able to give several ratings at each output, so 
that the purchaser has a wide range of choice. 


BUSINESS NEWS. 


HENRY C. TULLEY, St. Louis, Mo., has is- 
sued a booklet relating to his Engineers’ Handbook, 
which is entitled “A Business Proposition.” 

THE A. D. GRANGER COMPANY, New York, 
has established a branch office at Pittsburg under 
the management of E. W. Bentley, with head- 
quarters in the Bessemer Building. 
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LAGONDA MANUFACTURING COMPANY, 
Springfield, Ohio, announces that a large order 
was recently received through its New York office 
for a shipment of its boiler-tube cleaners to go to 
Tokio, Japan. 

STANDARD UNDERGROUND CABLE COM- 
PANY, Pittsburg, Pa., has established a branch 
Office at 52: Security Building, St. Louis, Mo., 
which will have charge of all the company’s busi- 
ness in the southern and south-western territory. 


LIONAIS & POULIN is the style of a new firm 
of electrical contractors which has established head- 
quarters at 242 St. James Street, Montreal. The 
firm makes a specialty of armored and decorative 
work, but takes contracts and does repairs of all 
kinds. 

THE ROBBINS & MYERS COMPANY, 
Springfield, Ohio, has received from the St. Louis 
Exposition authorities the highest awards in their 
classes for its well-known and widely appreciated 
dynamos, stationary motors and ceiling and desk 
fan-motors. 


SPRANLEY & REED, of New Orleans, have 
been appointed district representatives of the Na- 
tional Electric Company, Milwaukee. The firm 
has had wide experience in the electrical field in 
and around New Orleans, having been formerly 
the representatives of the Bullock Company. 


EMPIRE STATE DRY BATTERY COM- 
PANY, New York, is the latest concern to enter 
the field of dry battery manufacturing. The com- 
pany has established headquarters at 70-76 Fulton 
Street, where it has a well-equipped factory and 
has already inaugurated a very satisfactory busi- 
ness. 


THE STROMBERG-CARLSON TELEPHONE 
MANUFACTURING COMPANY, Chicago, re- 
ports that it has just completed one of the finest 
toll boards for the U. S. Telephone Company for 
use at Toledo, Ohio, that it has ever turned out. 
The board comprises five sections of three oper- 
ators’ positions each, 


THE TRUMBULL ELECTRIC MANUFAC. 
TURING COMPANY, Plainville, Conn., has 
found it necessary on account of largely increas- 
ing business to raise its capital stock to $100,000, 
and will build a four-story brick factory during 
the present year. It is the intention of the com- 
pany to make a specialty of panel and switchboard 
work. 


THE PELTON WATER-WHEEL COMPANY, 
of San Francisco, reports a brisk business in its 
line, a large number of sales having been made 
recently to electric power companies operating 
steam plants; the Pelton wheels sold to these com- 
panies are to be used in supplementary stations 
operated in parallel with the existing steam sta- 
tions. ; : 


THE NATIONAL CARBON COMPANY, 
Cleveland, Ohio, naturally feels proud of its 
award from the St. Louis Exposition. The grand 
prize given the company by the Jury of Awards 
covers its complete line of carbon products, in- 
cluding Columbia carbons, Columbia batteries, mo- 
tor and generator brushes, large smelting elec- 
trodes, and carbons for electrochemical work. 


CHASE-SHAWMUT COMPANY, Newburyport, 
Mass., announces that the Shawmut soldered rail- 
bond is now handled in Philadelphia and vicinity 
by H. F. Sanville & Co., and that the complete 
Chase-Shawmut line is handled, in their respective 
districts, by William S. Brown, New York; Thos. 
G. Grier Company, Chicago; L. F. Mahler Com- 
pany, St. Louis; Spranley & Reed, New Orleans, 
and John R. Cole Company, San Francisco. 


THE WESTINGHOUSE ELECTRIC & MFG. 
COMPANY has closed a contract with the United 
Railways & Electric Company, Baltimore, Md., for 
a sooo-kw. three-phase alternator to be direct- 
driven by a steam engine and to operate in paral- 
lel with the five 2000-kw. machines which the com- 
pany recently installed in the Pratt Street station. 
The big machine will run at 94 r.p.m. and give 
13,000 volts at 25 cycles. 


THE ELECTRIC CONTROLLER & SUPPLY 
COMPANY, Cleveland, Ohio, reports the most 
gratifying success for its new lifting magnet 
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designed to handle pig iron, small billets, scrap 
iron or steel, etc. This magnet is adapted to hang 
on the ordinary hook of a traveling crane, and 
is simply lowered into the pile of pigs or billets, 
energized, and lifted, carrying with it as many 
pieces of the iron as can get into effective contact 
with it. 


CENTRAL ELECTRIC COMPANY, Chicago, 
announces that notwithstanding the disastrous fire 
on February 11 which completely destroyed its 
offices and warehouse, it has not by any means 
been put out of business. Temporary headquar- 
ters have been established at 209 East Jackson 
Boulevard, and by the time this announcement 
reaches the eye of the reader the company will 
doubtless be in position to give prompt attention 
to all orders. 


B. S. BARNARD & COMPANY is the name 
of a newly incorporated concern with offices at 
39-41 Cortlandt Street, New York. The officers of 
the company are B. S. Barnard, president; W. H. 
Barnard, vice-president and treasurer; L. Ban- 
croft, secretary, and A. Dunlop, manager of the 
electrical department. The company will represent 
the Peerless Electric Company, Warren Electric 
& Specialty Company, Colonial Fan & Motor Com- 
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pany, Colonial Electric Company, Boston & Sand- 
wich Glass Company and the Hammond Manufac- 
turing Company. f 


HARRISBURG FOUNDRY & MACHINE 
WORKS, Harrisburg, Pa., has just issued a re- 
print in facsimile of an extensive article which 
was published by The Engineer, of London, and 
describes the Fleming engine exhibited at the 
recent St. Louis Exposition. The engine was the 
latest type of four-valve compound and was used 
at the Exposition in connection with the Intra- 
mural Raflway. It received a gold medal and 
diploma, the highest award in its class, from the 
Internationat Jury. 


QUAKER CITY RUBBER COMPANY, Phila- 
delphia, Pa., is receiving constantly the most flat- 
tering testimonials to the merits of its “P.P.P.” 
rod packing:' “Among recent letters of this char- 
acter is one‘frém the president of a water company 
in Kentucky: who states that after a great deal of 
trouble with -gritty water, during which all sorts 
of packings were tried his company put in “P.P.P.” 
packing!.at a time “when the water was at its 
worst.” -The result was that the packing lasted 
four times as long in the unusually gritty water 
as flax packing did in clear water, and greatly 
reduced the cutting due to grit. 
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ALLIS-CHALMERS COMPANY has adopted 
the policy of having each of its district offices 
represent the company’s entire lines of manufac- 
ture. This has involved the establishing of a num- 
ber of new branch offices, the lines being so ex- 
tensive and diversified as to necessitate representa- 
tion in many places where one or two classes of 
machinery alone would not justify maintaining 
local headquarters. The existing branch offices 
have also undergone changes under the new order 
of things. At St. Louis, a branch office has been 
established in the Chemical Building under the 
management of Mr. H. P. Hill, formerly manager 
of the local Bullock office; the latter has been con- 
solidated with the new office. At Cleveland, the 
same change has been made, Mr. Franklin Whar- 
ton, the former Bullock manager, being now in 
charge of all interests. At Pittsburg, Mr. H. 
Wiedeman, who has represented the Allis-Chalmers 
engines, etc., there for several years, is now in 
charge of the complete establishment covering all 
lines. This is also true of Mr. Geo. W. Mattison, 
in Kansas City. At Buffalo, N. Y., a new office 
has been established temporarily in the Ellicott 
Square Building under the management of Mr. 
Geo. W. Pulver, who was for several years with 
the Syracuse office of the Westinghouse Electric 
& Mfg. Company. 
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Readers are cordially invited to contribute to this department items of news relating to plants in their vicinsty. 


ALABAMA. 


SYLACAUGA.—Bonds to the amount of $24,000 
have been sold, the proceeds to be used for the 
construction of an electric light plant and water 
works. | 


GOODWATER.—Arthur Salmon has secured a 
franchise to install an electric light plant in Good- 
water, and hopes to have the town lighted by 
May 1. 

BIRMINGHAM.—This year will be marked in 
the history of the Birmingham Railway, Light & 
Power Company as one of expansion. Extensive 
improvements have been planned by the manage- 
ment, which will include important changes at 
the present power house at an estimated cost of 
$150,000, $50,000 worth of improvements to the 
gas system, the erection of a new power house and 
passenger station at Bessemer and of viaducts 
over the railroads here, and a large increase in 
its rolling stock. At the power house mechanical 
stokers will be installed, besides other devices for 
the economy of coal and the saving of smoke. It 
is expected that these extensive changes will con- 
sume a year or more. 


ARIZONA. 


PRESCOTT.—A big electric power and trans- 
mission plant is to be established at Parker’s Butte, 
about 75 miles from Prescott, by the Verde Water 
& Power Company. It is proposed to develop 
about 20,000 horse-power which will be transmitted 
to Prescott and other towns of the territory. It is 
also planned to supply many mines with power. 


ARKANSAS. 


SILOAM SPRINGS.—The Siloam Springs Rail- 
road, Power & Light Company has been incor- 
porated with a capital of $500,000. 

POCAHONTAS.—S. C. Dowell, of Walnut 
Ridge, states that he expects soon to erect a 
$25,000 electric plant in this city. 


MADILL.—Plans are under discussion for the 
establishment of an electric light plant here, but 
nothing definite has been decided as yet. 


ENGLAND.—The contract for the erection of 
the electric light plant for England has been let 
to the Martin-Reynolds Electric Company, of Little 
Rock. The plant is to be ready for operation in 


ninety days and will run at first fourteen street 
arc lights. 


CARLISLE.—An electric light system is to be 
installed here in the near future, it is said, but 
no information has been received concerning the 
details of the enterprise, and whether a local plant 
is to be established or the current supplied from 


an outside source is not known at the present 
writing. 


CALIFORNIA. 


SAN JOSE.—The National Park Electric Com- 
pany, with a capital of $250,000, has been incor- 


porated by J. J. Inman, M. E. Page, W. H. Baugh, 
and others. 


SANTA BARBARA.—Articles of incorporation 
have been filed for the Merchants’ Mutual Light 
& Power Company by John T. Johnston, C. H. 
Frink and J. H. Burson. 


OAKLAND.—Press reports state that an ordi- 
nance is to be introduced in the City Council pro- 
viding for the placing of all wires underground in 
the business district within the next three years. 


EUREKA.—Application has been made by the 
North Mountain Power Company for a franchise 
to construct and maintain an electrical transmis- 
sion line over certain public roads and highways 
of Humboldt County. 


FRESNO.—The San Joaquin Power Company 
has decided to begin at once the construction of 
another power plant near the Crane Valley reser- 
voir, with a capacity of 3500 horse-power. Wil- 
liam G. Kerckhoff, of Los Angeles, is president of 
the company. 


MARYSVILLE.—The Bay Counties Power Com- 
pany, which is controlled by the California Gas & 
Electric Corporation, of San Francisco, is mak- 
ing preparations to erect a new power plant and 
construct a transmission line along the Yuba River 
from Smartsville to this city. 


SAN FRANCISCO.—The San Mateo Power 
Company has filed articles of incorporation setting 
forth its purpose to manufacture gas and electricity 
for heat, light and power and stating its capital 
stock to be $1,000,000. - Among the directors 
named are: Walter J. McLean, Henry Bostwick 
and Leo H. Susman. 


LOS ANGELES.—Members of the Broadway 


Improvement Association have formed a company 
to establish an independent lighting plant to fur- 


nish power for lighting the 135 clusters of arc 
lights along Broadway. Stock to the amount of 
$100,000 has been subscribed and preparations are 
already under way for the establishment of the 
plant in the shortest possible time. F. W. Blan- 
chard, Maj. J. H. Norton, J. M. Schneider, Avery 
McCarthy, N. Bonfilio and C. W. Fleming are 
among those interested in the project. 


SAN FRANCISCO.—It is stated that the Cali- 
fornia Gas & Electric Corporation has purchased 
the plants of the South Yuba Water Company and 


the Central California Electric Company. The 
company has ‘also purchased property across the 
line in San Mateo County on the bay shore near 
the Seven-Mile House. It is the intention of the 
company to put up a plant to furnish electric 
power to the United Railroads of San Francisco 
and to other parties as well. It is understood that 
the engines for the proposed plant have been or- 
dered. 


MARYSVILLE.—Plans are being developed for 
electrical power in Yuba County which may rival 
the Colgate plant of the Bay Counties Power Com- 
pany. There has been filed in Yuba County a no- 
tice of location of a claim to 100,000 inches of the 
water of the Yuba River, the same to be diverted 
at the point near Smartsville known as The Nar- 
rows by means of a dam which will about cost 
$800,000. While the names of James O’Brien, of 
Smartsville, and J. E. Ebert and Lon H. Mitchell 
appear in the notice as the locators, it is under- 
stood that the capital to further the scheme will 
be provided by the Marysville & Nevada Power 
Company. From The Narrows the water is to be 
conducted by means of a ditch 40 feet wide on the 
bottom, 80 feet wide on top, and 10 feet deep, 
along the north bank of the river to a point on 
the Forbes ranch, thence along the north bank 
of Dry Creek to the Sicard Flat crossing, where it 
is to be used for the generation of electric power. 
Below this point the water is to be again taken 
up and carried north to. Honcut Creek for irri- 
gation purposes. All the surplus water is to be 
returned to the Yuba River through Dry Creek. 
In order to secure the stone and timber for the 
proposed dam at The Narrows the same locators 
have taken up a tract of land in section 22, nam- 
ing it “The Narrows Placer Mining Claim.” 


COLORADO. 


RIFLE.—A. L. Hackenberger, of Dallas, Tex., 
is making arrangements to construct an electric 
light plant in this city at a probable cost of 
$25,000. 


DENVER.—Improvements which will cost ap- 
proximately $300,000 are to be made by the Den- 
ver Gas & Electric Company, the work to begin 
at once. A new building will be erected at a cost 
of $100,000, while other improvements and ex- 
tensions to the gas mains will aggregate $200,000 
more. In proportion to size, Denver now stands 
second among the light consuming cities of the 
United States, Grand Rapids, Mich., being ahead 
of it by virtue of its numerous furniture fac- 
tories. The increased use of electricity has been 
a large factor in the growth of the Denver plant. 
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Eleven factories and lumber mills along the Rio 
Grande tracks south to First Street have decided 
to abandon steam motive power for electricity and 
a new electric transmission line has been completed 
to Golden for operating dredgers in that section. 


GREELEY.—The Greeley Gas & Electric Com- 
pany has been incorporated with a capital of 
$50,000, by Charles E. Ramsay, Martin A. Bunk- 
er, Burton D. Sanborn and others. 


COLORADO SPRINGS.—At the annual meeting 
of the Colorado Springs Electric Company, held 
January 31, officers were elected as follows: Pres- 
ident, W. A. Otis; first vice-president, George R. 
Buckman, both of Colorado Springs; second vice- 
president, S. R. Bertron, of New York City; sec- 
retary and treasurer, Irving W. Bonright, Colorado 
Springs; assistant secretaries and treasurers, F. 
W. Stehr, of Colorado Springs, 
Dodge, of New York City; general manager, George 
B. Tripp, of Colorado Springs. 


CONNECTICUT. 


WILLIMANTIC.—The gas plant and the elec- 
tric station of the Willimantic Gas & Electrit 
Light Company ‘have been thoroughy remodelled 
under the supervision of Arthur E. Jackman, en- 
gineer, of Boston, who has been retained as super- 
intendent of the works. 


GEORGIA. 


ROME.—The City Council will petition the State 
Legislature for permission to construct and operate 
a municipal eJectric light plant. 

CAIRO.—The Clerk of Council writes that the 
citizens have voted to issue $15,000 bonds for the 
construction of water works and an electric light 
plant. 


AUGUSTA.—Recent advices state that the 
Augusta-Aiken Railway & Electric Company is in- 
Stalling in its plant a 250-kw. two-phase Bullock 
alternator. l 

CONYERS.—-W. G. Flake, president of the 
Panola ‘Light & Power Company, writes that the 
company contemplates extending its lines to Cov- 
ington. The extension will cost between $15,000 
and $20,000. 


IDAHO. 


EMMETT.—The electric light plant of J. H. 
Forbes is to be taken over by a stock company 
according to local reports. 


LEWISTON.—C. A. Weyerhauser, William 
Deary and others are interested in a project to 
erect a power plant on the Clear Water River 
near this city. 


ILLINOIS. 


+ CHICAGO.—The Fdison Light Company has 
been incorporated by Clayton R. Taylor and Percy 
B. Eckhart, with a capital of $2500. 

FAIRBURY.—The Fairbury Electric Light & 
Power Company announces an increase in its 
capital sto k of $18,000, which brings its capital- 
ization up to $30,000. | 

WAUKEGAN.—A special committee has been 
appointed to investigate the feasibility of estab- 
lishing a city electric light plant and to devise 
means of securing a better water supply. 

MONMOUTH.—The Monmouth Gas & Electric 
Company is preparing plans for various improve- 
ments at its plants, among which are included im- 
portant changes to the electric light plant. 
- BLUFFS.—Reports state that Henry Knoppel, 
secretary of the Bluffs Exchange Telephone Com- 
pany, together with Fred Brockhouse, expects to es- 
tablish an electric light plant here in the spring. 


EAST ST. LOUIS.—The East St. Louis Con- 

sumers’ Electric Light, Power & Heat Company 
has been incorporated with a capital stock of 
$75,000 by H. J. Dehaan, Fred W. Zegenhein and 
others. 
EAST ST. LOUIS.—The St. Clair Light & 
Power Company has been incorporated for the 
purpose of furnishing light and power. The cap- 
ital is $75,000 and C. L. Gray and H. C. Bernard 
are among the incorporators. 

DANVILLE.—The Danville Street Railway & 
Light Company is about to put in a 1so00-h.p. en- 
gine and a 6o-cycle alternator to supply all of the 
alternating-current lighting in Danville. Most of 
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the transformers have been changed from 130 to 
6o0-cycle types already. 


ELGIN.—At a recent stockholders meeting of 
the Elgin Hydraulic Company plans were discussed 
for the formation of a $100,000 concern to establish 
a hydro-electric power plant. If the project is con- 
summated, an auxiliary steam plant will be in- 
stalled for service during low-water periods. 


DIXON.—The titles to and ownership in the 


dam and hydraulic plant of the Dixon Power & 
Lighting Company are said to have been acquired 
by the Lee County Lighting Company, of which 
H. C. Higgins is the manager. The consideration 
in the transaction is stated as $200,000. 


AURORA.—A company, known as the Aurora 
Manufacturing & Lighting Company, has been in- 
corporated for the purpose of engaging in a gen- 
eral manufacturing business and furnishing elec- 
tricity for light and power. The company is cap- 
italized at $12,000, and Percy G. Lincoln and F. W. 
Detray are among those interested in the concern. 

AURORA.—The Western United Gas & Electric 
Company has been formally organized in this city 
with a capital of $5,000,000. This is understood 
to be a reorganization of the Fox River Light, 
Heat & Power Company, operating on a capital 
of $500,000, and it is expected that the new con- 
cern will take over and consolidate several large 
plants. 


JERSEYVILLE.—The Jerseyville Illuminating 
Company, which was recently organized, has de- 
cided to take over the plant of the Jerseyville 
Light, Heat & Power Company which now oper- 
ates the lighting plant of the city. The members 
of the selling company are practically the same as 
the ones comprising the new concern. The illu- 
minating company also decided to erect a hot- 
water heating plant and will run both a day and 
night circuit for lighting purposes, and also for 
furnishing day power. The proposals to increase 
the capital stock to $100,000 and also to remove 
the power plant from its present location at Pearl 
and Lafayette streets to a point near the Chicago, 
Peoria & St. Louis Railway station were also con- 
sidered. These will be decided at a later stock- 
holders’ meeting in Jerseyville. 


LOCKPORT.—Proposals for constructing the 
power house of the Lockport power development 
near Lockport, Illinois, on the extension of the 
Main Drainage Channel of the Sanitary District 
of Chicago, will be received by the Clerk of the 
Sanitary District at Room 1110 Security Building, 
Chicago, lIl., until April 12. The power house 
is to be a concrete structure about 160 feet wide, 
386 feet long and 100 feet in height. It is to con- 
tain 9 turbine chambers with bulkheads designed 
for a working head of 34 feet of water, a generator 
room 62 feet by 359 feet and offices 20 feet by 
62 feet, The work for which bids are invited in- 
cludes excavating the site. supplying all materials 
for the sub-structure and superstructure of the 
power house, and erecting same complete, according 
to plans and specifications furnished by the San- 
itary District of Chicago. 


INDIANA. 


NOBLESVILLE.—The City Council has grant- 
ed to the G. W. Heinzman Company, of this city, 
a franchise for the city lighting. 


MUNCIE.—William F. Warner has petitioned 
the City Council for a franchise to construct and 
maintain an electric light plant in Muncie. 


"TERRE HAUTE.—The power plant of the 
Terre Haute Traction & Power Company was re- 
cently destroyed by fire. The amount of the loss 
has not been ascertained. 


FLORA.—At a recent mecting of the Town 
Council a franchise was granted to David Milles 
for an electric light plant. The contract calls for 
15 arc lights at $80 each per year. 


HUNTINGTON.—This city seems to have been 
very successful in the management of its muni- 
cipal lighting plant. One hundred and four 
lamps are in use, and on the basis of cost for the 
months of September, October, November and De- 
cember, the cost per lamp per year is $43.14. 

SHIRLEY.—Late advices are to the effect that 
bids will be received about May 1 for the con- 
struction of water works and an electric light plant 
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to cost from $15,000 to $25,000. All communica- 
tions in reference to the matter should be ad- 
dressed to B. T. Martindale, secretary of the Com- 
mercial Club. 


IOWA. 


SIOUX CITY.—A charter has been granted to 
Tilden & McRoberts, of Chicago, Ill., for a light- 
ing, heating and power plant. Under the terms 
of the franchise, $100,000 must be expended within 
a year. 


KEOKUK.—The U. S. Senate has passed a bill 
authorizing the Keokuk & Hamilton Water Power 
Company to construct a dam across the Mississippi 
River from Keokuk to Hamilton, Ill. It is es- 
timated that the cost of the dam, lock and elec- 
tric power plant that will be installed will be 
about $5,000,000. The promoters hope to fur- 
nish power not only to Keokuk and Hamilton, 
but to various cities within a radius of 70 to 100 
miles. The company is required to build a dam 
and put in locks sufficient for the present com- 
merce of the river, and to furnish the government 
drydock facilities. Five years are allowed for 
the company to begin the work, and it must be 
completed in ten years. 


WATERLOO.—The Peterson Heat, Light & 
Power Company, of Des Moines, has petitioned 
for a franchise to install its system in this city, and 
it is probable that the franchise will be granted. 
This is the first franchise sought by the company 
since its organization late last fall. It is a com- 
pany of Des Moines men organized under a patent 
secured by Oscar F. Peterson on a system of heat- 
ing, lighting and ventilating. The officers are: 
President, Oscar F. Peterson; secretary, Charles 
H. Baker; treasurer, Sidney A. Foster; members 
of the advisory board, ex-Governor Frank D. Jack- 
son, Charles H. Austin, W. G. Dumont, J. H. 
Dusenberry, W. M. Barnes and C. L. Nourse. It 
is the plan of the company to sell stock to a cer- 
tain amount in each of the cities where a plant is 
installed, thus giving a local interest to-each plant. 
Officers of thè company say that they expect to 
make their Waterloo plant a model for other 
plants which they hope to install in the other 
cities of the State. The territory east of ‘the: Mis- 
sissippi has been sold to Eastern parties who are 
now arranging to build municipal plants. during 
the coming summer. 


KANSAS. 


INMAN.—A lighting franchise has been granted 
to A. S. Grosvenor by the’ City Council. 


_LACROSSE.—The question of issuing $25,000 
light and water bonds is reported to be under dis- 
cussion here. 

PITTSBURG.—A franchise to establish an elec- 


tric light plant is reported to have been granted 
to Morris Cliggitt, 


COFFEYVILLE.—It is stated that the con- 
tracts for the equipment of the Proposed munici- 
pal electric light plant have been awarded. 

WAVERLY.—W. H. Williams, City Clerk, 
writes that Burns & McDonnell, of Kansas City, 
Mo., are the engineers for the construction of 
water works and an electric light plant. The work 
will probably cost $15,000. 


KENTUCEY. 


COVINGTON.—The City Council has engaged 
T. J. Creaghead, engineer, to investigate and 
report upon the cost of the Proposed municipal 
electric light plant. 


HARTFORD.—The Kentucky Light & Power 
Company has in course of construction a new 
lighting plant, the work being in charge of J. 
W. Hale, of this city. 

CLOVERPORT.—A. L. Fort and Lee E. Cralle, 
of Louisville, together with several local capitalists, 
have organized a company to construct water 
works and an ice and electric plant for Clover- 
port. The new concern will be known as the 
Cloverport Water, Light & Ice Company. 


LOUISIANA. 


VIDALIA.—J. W. Wiggins, manager of the 


Vidalia Light & Water Company, writes that work 
has been commenced on the construction of a 
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water works system and a combined electric light 
and ice plant. The cost of the work is estimated 
at $40,000. 


ABBEVILLE.—George W. Summers, secretary 
of the Council, writes that it is proposed to con- 
struct water works, an electric light plant and 
sewerage system. The citizens will shortly vote 
on the question of issuing $45,000 bonds for the 
purpose. 

PLAQUEMINE.—A charter has been granted 
to the Plaquemine Electric Light & Power Com- 
pany, having a capital stock of $30,000. It was 
organized to install a system of electric lights for 
the city, with J. H. Savage, M. Dick and V. M. 
Barber as directors. 


SHREVEPORT.—The bursting of a fly-wheel 
in the electric light plant recently _ partially 
wrecked the establishment and left the city in 
darkness until the damage could be repaired. 
The present city lighting contract will expire 
shortly and bids are wanted April 11 for light- 
ing the city for periods of five and ten years. 
Address C. G. Rives, comptroller. 


MAINE. 

HOULTON.—The Houlton Electric Light & 
Power Company has been organized for the pur- 
pose of generating and supplying electricity for 
heating and lighting. The company’s capital stock 


is $10,000 and the incorporators are Hudson T. 
Frisbie and Walter P. Mansur, of this city. 


WATERVILLE.—A petition has been presented 
to the Legislature to incorpayate the Messalonskee 
Electric Company, by Harvey D. Eaton, Walter 
S. Wyman, John N. Webber, and others. The 
purpose of the company is to generate and dis- 
tribute electricity in this city. Oakland, Fairfield, 
Benton and Winslow. The capital is stated to be 
$250,000. 

BANGOR.—Recent reports are to the effect 
that the Maine & New Brim¢wick Electric Power 
Company will in the early spring begin the devel- 
opment of its property at Aroostook Falls, and it 
is understood that before the end of the year the 
company pfoposes to have in operation a plant to 
supply electric light and power to a number of 
towns in Maine and New Brunswick. Arthur 
G. Gould, of Presque Isle, is said to be interested 
in the project. 


MARYLAND. 


CHESTERTOWN.—Mr. D. S. Pindell, of 
Saulte Ste. Marie, Mich., who has been granted 
a franchise for the construction of an electric 
plant and lighting system, writes that the fran- 
chise covers a period of forty years and that work 
on the plant will commence at once. The cost is 
estimated at $30,000. 


MASSACHUSETTS. 

SPRINGFIELD.—The Committee on Public 
Lighting bas given a hearing on the petition of 
W. S. Kelley to revive the corporate powers and 
to confirm the acts of the Hoosac Electric Power 
Company. It is proposed to distribute power to 
Monroe, Florida, Clarksburg, Williamstown, 
Adams and North Adams. 


MILLIS.—The new electric light system, which 
has been in course of construction here by the 
Medfield Electric Light & Power Company, has 
been completed. Over 125 incandescent lights of 
25 candle-power each have been placed in position 
on the principal streets. The Selectmen have en- 
tered into a three years’ contract with the com- 
pany. 

SHEFFIELD.—The Sheffield Light & Power 
Company has been granted a charter, with a cap- 
ital of $5000 and the following officers: President, 
Samuel M. Fox; secretary and treasurer, Albert 
L. Barnes. These officers, with George de P. 
Fox and W. Taylor Day, of Great Barrington, 
constitute the board of directors. The company 
purposes furnishing light and power to the resi- 
dents of Sheffield, and it is said that about fifty 
private consumers have been guaranteed already. 

DALTON.—Recent reports are to the effect 
that Z. and W. M. Crane have contracted with the 
Pelton Water Wheel Company, New York, and 
the Stanley Electric Manufacturing Company, 
Pittsfield, Mass., for hydraulic and electric appa- 
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ratus for a water power plant to be installed at 
the stone mill in the Renfrew District, to supply 
electricity to the Dalton Mills and other industries. 
The plant will probably cost about $75,000. 


MICHIGAN. 


SAGINAW.—A municipal lighting plant for 
this city is under discussion by the Council. 


GROSSE POINTE FARMS.—The Village. 
Council is considering the installation of an elec- 
tric light plant. 

DE WITT.—Arrangements have been made with 
the Lansing & Suburban Traction Company to fur- 
nish electric lights for the village. 

SPRING LAKE.—The West Michigan Light & 
Power Company has been awarded a three-year 
contract to supply light to this city. 

DOWAGIAC.—D. E. Connine, superintendent 
of the city electric light plant, writes that the 
plant will be remodelled at a cost of about $1400. 

PONTIAC.—It is said that A. Jacobs, of De- 
troit, has been here recently, looking over the 
ground with a view to establishing a gas and 
electric light plant in the near future. 

MARQUETTE.—It has been decided to change 
the open-arc system, now in use in this city, to 
the enclosed-are alternating-current lamp system, 
and a contract has been awarded to the Westing- 
house Electric & Manufacturing Company for 125 


alternating-current street lamps, two 7§-lamp con- - 


verters, switchboard panel and other equipment 
necessary to make the change. The contract 
amounts to about $3300. 


MINNESOTA. 


HIBBING.—The Hibbing Water, Light & Power 
Company has been incorporated by D. D. Crowley, 
H. A. Liedel and John W. Day to establish a 
water, light and power plant. The capital is 
$50,000. 

ROYALTON.—Royalton is soon to commence 
the installation of an electric light plant, it having 
just floated $10,000 bonds for this purpose. The 
bonds brought $10,371, with ten bidders in the 
field. 

STILLWATER.—The Stillwater Gas & Electric 
Company has filed amended articles of incorpora- 
tion in order to raise money to pay off the old 
bonded indebtedness, construct a new gas works 
in Stillwater, and to take over the property of the 
Apple River Power Company, which latter concern 
generates electricity for this city. 


MISSISSIPPL 


SEMINARY.—The Mason Lumber Company, of 
Platt Station, has decided to construct an elec- 
tric light plant, and will furnish lights for Sem- 
inary. f 

LAUREL.—The electric light and power plant 
of the Laurel Improvement Company was recently 
destroyed by fire, entailing a loss of $14,000, 
$8000 of which was covered by insurance. The fire 
started at the switchboard and is thought to bave 
been due to defective insulation. The city is in 
darkness and many small industries which were 
operated by electric power were forced to close 
down temporarily. The company will rebuild at 
once on a larger scale. 


MISSOURI 


LEXINGTON.—The Lexington Gas & Electric 
Company has been incorporated. 

HARLEM.—The Henry Light, Power & Manu- 
facturing Company has been incorporated at this 
point. 

MADISON.—Local capitalists are agitating a 
project to operate an electric light plant in con- 
nection with the mill.’ 

STURGEON.—The recent special election re- 
sulted in the carrying of a proposition to put 
in an electric light plant. 


INDEPENDENCE.—The light plant of this 
city was shut down the night of February 14 on 
account of a coal famine. 

HIGBEE.—The Higbee Electric Light, Heat & 
Power Company has authorized W. K. Palmer, of 
Kansas City, to prepare plans and specifications 
for and superintend the construction of an elec- 
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tric light plant which it is proposed to establish 
here. 


SEDALIA.—Joseph McWilliams & Co., of Louis- 
ville, Ky., have been selected by the Sedalia Water, 
Gas & Electric Company to prepare plans and speci- 
fications for a new central power station and to 
erect the same, complete with all machinery and 
apparatus to operate the street railway and water- 
works and to furnish current for the city and 
commercial lighting. The cost of the plant is es- 
timated at about $145,000. 


ST. LOUIS.—The sale of the St. Louis syn- 
dicate’s interest in the Union Electric Light & 
Power Company and the Laclede Gaslight Company 
to the North American Company, has been officially 
confirmed by Julius S. Walsh, president of the 
Union concern. It is announced that the syndicate 
got a little less than $3,000,000 worth of North 
American stock in exchange for its Laclede and 
Union stock of $6,000,000 par value. The Mis- 
sissippi Valley Trust Company wil] act as agent 
of the North American in taking up the stock sold 
and issuing the new North American stock to the 
members of the syndicate. Several of the St 
Louis capitalists are to be taken into the North 
American board of directors. 


MONTANA. 


NORRIS.—Thomas A. Ferguson writes that 
work will begin as soon as weather will permit on 
the construction of a power plant. 


FORSYTHE.—The Council has entered into a 
contract with J. E. Edwards to light the town 
with electricity for a period of twenty years. 

FORT BENTON.—The Benton Electric Light 
Company has been incorporated at Fort Benton 
with a capital stock of $15,000. The incor- 
porators are John Harris, W. K. Harbor, Charles 
Lepley, John V. Carroll, C. H. Evers and L. D. 
Sharp. The company will build a hydro-electric 
plant for lighting the town. 


NEBRASKA. 


EDGAR.—The electric light plant, for which a 
franchise was recently granted to Keefe & Lar- 
kin, has been completed and is in operation. 


NEW JERSEY. 


HIGHLANDS.—G. W. Hardy, Borough Clerk, 
writes that it is proposed to construct water works 
and an electric light plant at a cost of $25,000. 
No engineer has been selected, however, and the 
question has not yet been voted upon. 


RAHWAY.—At a recent meeting of the stock- 
holders of the Carteret Electric Light, Heat & 
Power Company, it was decided to sell the stock 
to the Public Service Corporation. The par value 
of the stock is $100, and the Public Service Cor- 
poration paid $150 for it, giving a bond issue in 
payment. i 

LUMBERTON.—George F. Reid, J. M. Harri- 
son, Walter M. Voorhees, Henry Conrow and 
Moses S. Watson, all of this city, have organized 
the Lumberton Light, Water & Sewage Company, 
a corporation with an authorized capital of $50, 
ooo, which will be used in the erection of light- 
ing and water plants, and the installation of a 
sewer system for the town. 


METUCHEN.—The Metuchen Gas & Electric 
Light Company has been organized with a capital 
of $50,000. The president is Patrick Convery; 
secretary, Robert Carson; treasurer, John W. 
Whelan, of Elizabeth; directors, A. F. Ritten- 
meyer, Patrick Convery, Robert Carson and L. 
D. Johnson. The new company has begun the 
work of laying gas mains through Raritan Town- 
ship, and will erect a plant here at once, 


NEW MEXICO. 


LAS CRUCES.—tThe Las Cruces Electric Light 
& Ice Company has been incorporated with a capital 
stock of $50,000. Among those interested in the 
company are Ben L. Berkley, Joseph Wilkinson, 
of El Paso; Theodore Rouault and Herbert B. 
Holt, of this city. 


NEW YORK. 


HOLLY.—Reports state that the Albion Power 
Company will purchase the municipal electric light 
plant here, and will in the future furnish the town 
with electricity for lighting and heating purposes. 
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CAMDEN.—It is understood that this village 
has appropriated $40,000 for the construction of a 
municipal electric light plant. 


AUGUSTA.—M. H. Simmons is president of 
the People’s Light & Heat Company, which was 
recently incorporated with a capital of $300,000. 


WATKINS.—The plant of the Watkins Con- 


solidated Gas & Electric Company was burned 
on February 3. Watkins will be in darkness until 


a new plant can be erected. 


NEW YORK CITY.—tThe incorporation is re- 
ported of the Cremo Light Company, with a capi- 
tal of $100,000. Luther E. Hartley and J. I. 
Tilton are among the incorporators. 


KIRKLAND.—C. B. Rogers, of Utica, and Jo- 
seph Rudd and S. J. Saunders, of Clinton, form 
the board of directors of the newly-organized Col- 
lege Hill Electric Light Company, having a capital 
of $5,000. 

ALBANY.—The State River Commission has 
under consideration plans for harnessing Sacan- 
daga, Racquette and Black rivers in the Adiron- 
dacks for the generation of electric power. H. A. 
Van Alstyne, State Engineer, is on the commis- 
sion. 


CANASTOTA.—The business men of this vil- 
lage seem to be in favor of establishing a mu- 
nicipal electric light and power plant, and have 
appointed a committee, with E. Saltsman as chair- 
man, to obtain specifications, plans and estimates 
for the required plant. 


SARANAC LAKE.—The Saranac Lake Light, 
Heat & Power Company has transferred its inter- 
ests to the Paul Smith Hotel Company for $100,- 
ooo. The plant will be made part of a much 
larger system, and the Franklin and Union Falls 
water power systems will be further developed. 


CLINTON.—The Franklin Springs Electric 
Light Company has been incorporated with a capi- 
tal of $s000 to furnish electricity in this city, 
Kirkland, New Hartford and Marshall. The di- 
rectors are: Frederick DeW. Smyth and Delos 
DeW. Smyth, of Utica, and Edward B. Stanley, 
of this city. 

PALMYRA.—The Palmyra Gas & Electric Light 
Company has been incorporated with a capital of 
$25,000. The company will manufacture and dis- 
tribute gas and electricity for light, heat and pow- 
er. The directors are named as follows: C. M. 
Hunt and Charles McLouth, of Palmyra; Charles 
A. Schwarm, of Hornellsville; George H. Shepard 
and William T. Morris, of Penn Yan. 


ROCHESTER.—The Eastern Monroe Electric 
Light & Gas Company is an organization recently 
incorporated with a capital of $250,000, for the 
purpose of operating in Rochester, Irondequoit and 
Brighton. The directors of the new company are 
Henry C. Brewster, A. H. Brown, Walter A. 
Parce, Clarence E. Shuster. It is stated that the 
offices of the company will be in Rochester, while 
the main power plant will be located in Despatch. 


TROY.—At an early meeting of the Cohoes 
Common Council the Hudson River Water Power 
Company will make application for a franchise, 
with the prvilcge of constructing a pcwer line to 
Cohoes, so that it may furnish electric power to 
Cohoes manufactories. It is understood that the 
advent of the company in Cohoes is favorably 
looked upon by many business men, and it is like- 
ly that the company will be granted a franchise 
when it applies for ıt. 

SYRACUSE.—The report is circulated that the 
Syracuse Lighting Company, if successful in pro- 
curing a renewal of its contract for the city light- 
ing, will expend at once about $100,000 for im- 
provements. The plant will be greatly enlarged, 
and with the increased capacity, the Lighting 
Company will be in a position to furnish elec- 
tricity for the operation of the Syracuse & South 
Bay Electric Railway, the latter company having 
decided to purchase its power. New street arc 
lights will be installed, and any other improvements 
necessary to render the company’s service ade- 
quate and complete will be made. 


BUFFALO.—The Iroquois Electric Company 
has filed articles of incorporation, with a capitali- 
zation of $1,000,000, for the distribution of electric 
light, heat and power in this city and vicinity. 
This concern is understood to be substantially a 
distributing company for the Ontario Power Com- 
pany, of Niagara Falls, Ont., and if the franchise 
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asked for is granted, expects to be in position to 
furnish 30,000 horse-power by the rst of July. 
The directors are General Francis V. Greene, 
Edmund Hayes, William H. Hotchkiss, George K. 
Birge, William H. Gratwick, R. K. Albright and 
Stephen M. Clement. Besides Buffalo and the 
Tonawandas, the company proposes to operate in 
the towns of Wheatfield, Pendleton and Cambria 
in Niagara County, the towns of Amherst, Cheek- 
towaga, West Seneca, Clarence and Lancaster in 
the county of Erie, and also the villages of Lan- 


_caster, Depew and Williamsville. 


NEW YORK CITY.—Mayor McClellan pre- 
sented to the Board of Estimate on February 10 
plans suggested by Cary T. Hutchinson, George 
F, Sever and Nelson P. Lewis, the committee re- 
cently apponted to consider the matter of estab- 
lishing a plant for electric lighting the Boroughs 
of Manhattan and the Bronx. They estimate the 
total cost of a system capable of serving 6000 arc 
lamps and 250,000 16-c.p. incandescent lamps at 
about $4,100,000 exclusive of the cost of real 
estate; total cost of annual operation is $906,000. 


HOLLEY.—Reports state that the Albion Power 
Company has made a proposition for the purchase 
of the municipal lighting plant here. The com- 
pany offers $15,000 for the building, including the 
real estate, boilers, engines, electrical machinery, 
poles, lines and distributing system; to be paid 
by the bonds of the village amounting to $15,000, 
together with interest on those bonds from date 
of purchase at 4 per cent. The electric current 
for light, heat and power will be furnished to 
private consumers of Holley for a 24-hour serv- 
ice at the same price as it is furnished to the 
citizens of Albion and Brockport. The streets and 
public places of the village will be lighted as re- 
quired, either by arc lamps or incandecent, main- 
taining the present service of eighty 20-c.p. lamps 
at $1600 a year. The company asks for a five- 
year contract and a permanent franchise. It is 
now furnishing power and light to Waterport, 
Albion and Brockport. 


NORTH CAROLINA. 
WASHINGTON.—The incorporation of the 
Empire Light & Power Company is reported, with 
2 capital of $150,000. D. S. Fletcher and H. A. 
Smith are among the incorporators. 


GRAHAM.—Plans for the new water works and 
electric light and ice plants for Graham are being 
prepared by Engineer H. A. Pressey, of Wash- 
ington, D. C., and bids will probably be called for 
immediately. 

ANDREWS.—The Andrews Light & Power 
Company has been incorporated, with a capital 
of $100,000, to construct and maintain a water 
works system, electric light and power plant and a 
telephone plant. J. Q. Barker and E. G. Henne- 
man are largely interested in the new project. 

OXFORD.—Contracts for constructing the 
water works and electric light and ice plants have 
been awarded as follows: Goulds Manufacturing 
Company, one 8o0o-gal. triplex pump; Reeves En- 
gine Company, a 90-h.p. vertical non-condensing 
engine; Cole Boiler Company, two 150-h.p, tubular 
boilers; Westinghouse Electric & Manufacturing 
Company, electric power station equipment; Ches- 
apeake Construction Company, poles, lines, arc 
lights, etc., and incandescent light secondary cir- 
cuits; York Manufacturing Company, 15-ton ice 
plant; Chicago Bridge & Iron Works, 100,000-gal. 
water tower; Glamorgan Pipe & Foundry Com- 
pany, cast-iron pipe, specials and hydrants and 
valves, i 

OHIO. 

LOVELAND.—The establishment of a lighting 
plant here is being agitated by the citizens, 

CANTON.—Articles of incorporation have been 
filed by W. L. Davis and W. B. Weber for the 
Sandy Valley Light, Heat & Power Company. 

BOWLING GREEN.—The County Commission- 
ers are reported to have under consideration the 
construction of a lighting and heating plant. 

LORAIN.—The Council has decided to purchase 
the necessary machinery for the installation of a 
small lighting plant at the pumping station. 

MIAMISBURG.—Bonds to the amount of $19,- 
ooo have been sold for the purpose of merging the 
electric light plant and water works into one plant. 

CLEVELAND.—The Cleveland Street Lighting 
Company was recently incorporated with a capital 
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of $10,000, by Frank M. Gregg, A. F. Hills and 
others. 

MAXVILLE.—Reports state that this city is 
soon to have a very complete modern electric light 
plant, but none of the particulars concerning the 
project have been given out as yet. 

LEBANON.—The Miami Transit, Light & Power 
Company has been incorporated with a capital of 
$600,000 by F. O. Richards, M. D. Burke and 
others. 

TOLEDO.—The contract for lighting the streets 
of this city for two years has been awarded to the 
Toledo Railway & Light Company at $83 per are 
light per year. 

CLEVELAND.—The National Light & Manu- 
facturing Company has filed articles of incorpora- 
tion, naming among its direetors George L. 
Chandler, W. B. Matthews and Erwin H. Guthery. 
The enterprise is capitalized at $35,000. 

STEUBENVILLE.—Frank S. King, City Au- 
ditor, writes that the council has under considera- 
tion the question of submitting to a vote of the 
people at the spring election the construction of a 
municipal electric light plant, to cost $180,000. 

NORWALK.—Bids_ will be received until 
March 21 by the Board of Public Service for fur- 
nishing the necessary lights for a period of ten 
years to properly light the public places, strects, 
avenues and all with either gas or electric 
lamps, or a combination of them. 

HAMILTON.—The Hamilton Gas Light & Coke 
Company has changed its name to the Hamilton 
Gas & Electric Company and increased its capital 
to $1,000,000. The company will spend at once 
about $250,000 in improvements and extensions, 
and expects to install in the near future a new 
electric power plant. 

MARION.—The Marion Railway, Light & Pow- 
er Company plans to make important improvements 
in its electric light system during the coming 
summer, at a cost of $50,000 or $60,000. The en- 
tire overhead system will be overhauled to make 
it uniform. The railway system will also be im- 
proved. 

SPRINGFIELD.—The interests of the Citizens’ 
Heat, Light & Power Company, which was incor- 
porated something less than two years ago, will be 
absorbed by the new concern recently incorporated 
under the name of the People’s Heat, Light & 
Power Company, and capitalized at $1,500,000. 
John L. Zimmerman is president of the new com- 
pany, and others interested are: F. M. Hagan, Al- 
bert H. Kunkle, W, W. Keifer, Walter L. Weaver, 
Frank Clark and Frank Torrence. It is stated 
that contracts will be let immediately for a mod- 
ern lighting and power station, to be erected on 
the Jefferson Street site purchased recently. The 
station is to be 66. feet by 165 feet, and two stories 
high. It will be made of brick and steel. Unless 
the company can have a switch laid from the rail- 
road, a chute will be dug from the Panhandle 
tracks into the basement. It is estimated that the 
cost of construction and equipment and laying the 
conduits and pipes will be about $500,000. 


OKLAHOMA TERRITORY. 

OKEENE.—The Okeene Ice & Light Company 
has been incorporated with a capital stock ef 
$50,000. 

WANETTE.—Philip Hall, of Shawnee, is said 
to be interested in the construction of water 
works and an electric light plant here. 

KINGFISHER.—The Citizens’ Gas Light, Heat 
& Power Company has been incorporated with 
$100,000 capital, by E. E. Hull, C. C. Roberts 
and J. B. Buckles. 

STROUD.—A charter has been issued to the 
Stroud Light & Power Company, having a capital 
stock of $15,000 and the following stockholders: 
A. H. Sherwood, Lee Patrick, H. M. Jarrett and 
G. T. Haines, all of this city, and Sam R. Flores, 
of Oklahoma City. 

ANADRAKO.—The Union Light & Power Com- 
pany, of El Reno, has been awarded the contract 
for constructing an electric lighting plant to be 
operated in connection with the water works. The 
plant, it is estimated, will cost about $10,455, and 
is expected to be ready for operation within ninety 
days. 

OREGON. 

JACKSONVILLE.—The City Council recently 
granted A. E. Recunes an electric light franchise, 
the plant to be in operation in three months. 
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PRAIRIE CITY.—Dr. Carlton Faull and Al- 
fred Curry, of Baker City, are reported to be 
negotiating for the purchase of the Prairie City 
electric light plant. If purchased, about $25,000 
will be expended for improvements. They will 
also construct water works. 


PENNSYLVANIA. 


COLUMBIA.—John S. Graybill, Jr., of Lan- 
caster, is said to be one of the incorporators of 
the Columbia Electric Light, Heat & Power Com- 
pany, which has a capital of $10,000. 


BRIDGEPORT.—The Norristown Electric Light 
Company, of Norristown, is said to have secured 
the contract for lighting the streets of this village 
at $70 per lamp per year. , 

PITTSBURG.—The People’s Light & Power 
Company, recently organized at McKeesport, has 
been granted a franchise by the Select Council 
of Pittsburg to erect poles and string wires on all 
the streets. 


HANOVER.—The statement was made in these 
columns last month that Mr. Mumper had been 
awarded the contract to light the streets of this 
borough. We are informed now, however, that 
Mr. Mumper was unable to produce the required 
bond of $5000 at the time specified by the Coun- 
cil, and the contract was therefore given to the 
Hanover Light, Heat & Power Company for the 
term of five years. 


WEST SCRANTON.—An application is to be 
made to the governor for a charter for the West 
Scranton Light, Heat & Power Company by Will- 
iam T. Davies, John H. Williams, Herbert L. Tay- 
lor and others, all connected with the West 
Scranton bank. 
proposes to operate principally in West Scranton. 


YORK.—The papers of incorporation of the 
Yoe, Windsor and Dallastown Electric Light 
Companies, which were granted by the State De- 
partment at Harrisburg last month, have been 
filed in the office of Recorder Bentz. The corpor- 
«ations each have a capital stock of $5000, divided 
into 200 shares. The incorporators and directors 
are: Eli S. Nisly, Florin, this State; George R. 
Heisey, Lancaster; E. R. Heisey, Dallastown. The 
purpose of the companies is to furnish Dallastown, 
Yoe, Red Lion and the surrounding territories 
with light, heat and power by means of electricity 
generated at Red Lion, the companies having se- 
cured the old match factory at that place for their 
plant. 


MIDDLEBURG.—George W. Wagenseller, of 
this city, and David Goldstein, of Pittsburg, have 
secured a franchise for the construction of a pow- 
er plant on Middle Creek below Selinsgrove. A 
company will be organized with a capital stock of 
$50,000. The proposed site is between two moun- 
tains, the location being known as Hoover’s dam. 
It is the company’s intention to tunnel the moun- 
tain, which will require about 900 feet of excava- 
tion, giving a water pressure of about 600 horse- 
power. When the plant is completed electricity 
for lighting and power purposes will be furnished 
within a radius of many miles. 


SOUTH CAROLINA. 
BRANCHVILLE.—Advices state that bids are 
now being received for an electric light plant and 

telephone exchange to cost about $6000. 


CLINTON.—Engineer Charles C. Wilson, of 
Columbia, writes that no date has yet been set for 
the opening of bids for the proposed water works 
and electric light plant. It was stated last month 
that bids would be received February 1s. 


CALHOUN FALLS.—Dr. S. M. Orr, of An- 
derson, and O. S. Sheffield, of Atlanta, are in- 
- terested in developing the Savannah River power 
above Calhoun Falls, including Cherokee and Gregg 
Shoals. Joseph E. Sirrine, of Greenville, is said 
to have prepared the plans. The dam will be 
1000 feet long, 24 feet high, and will develop 6600 
horse-power. 


GREENWOOD.—A. J. Sproles, superintendent 
of the Greenwood water and electric light plant, 
writes that they are in the market for quotations 
on the following apparatus f. o. b. Greenwood, 
specifications and guarantees to accompany each 
bid: One 180-kw. revolving field three-phase 6o- 
cycle, 2200-volt alternating-current belted gen- 
erator; one each 60 and 120-kw. revolving-arma- 
ture single-phase 60-cycle 2200-volt belted gen- 


It is understood that the company. 
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erators; seventy 1200-c.p. seri 8 alternating-current 
arc lamps complete, out-door type; one-half gross 
clear inner globes extra; 48 clear outer globes 
extra; one 100-light constant-current transformer 
with two leads for two circuits, complete with meter 
and switchboard. Bids are desired on each gen- 
erator, and the lamp outfits separately and to- 
gether. No orders will be placed, however, until 
the Commissioners of Public Works have thor- 
oughly canvassed all specifications, guarantees, 
prices, etc., in detail, which will probably ‘be the 
latter part of March. 


SOUTH DAKOTA. 


DELL RAPIDS.—Recent local reports are to 
the effect that the question of municipal electric 
lighting is again under consideration. 


MONTROSE.—Mark Donahue and P. G. Will- 
iams, of this city, are organizing a company for 
the purpose of establishing an electric lighting 
plant. 


TENNESSEE. 


CAMDEN.—A new electric light plant is to be 
installed in Camden soon. L. A. Wyatt, backed 
by local capital, is pushing the project. 

JOHNSON CITY.—The Board of Aldermen 
and the Mayor have petitioned the Legislature 
for permission to vote and issue $250,000 bonds 
for the construction of water works or for the 
purchase of the local system, and $50,000 for the 
building of an electric light plant. 


TEXAS. 


UVALDE.—A franchise has been granted for 
the installation of an electric light and power 
plant here. 


BAIRD.—The Home Telephone & Electric Com- 
pany has filed articles of incorporation with a capi- 
tal stock of $25,000. 


GONZALES.—The Citizens’ Electric Light & 
Power Company is reported to have doubled its 
capital stock recently, it amounting now to $10,000. 


FORT WORTH.—F. W. Potter has petitioned 
the City Council for a franchise granting him the 
privilege of establishing an electric light and pow- 
er plant. 


LUFKIN.—The Lufkin Electric Light & Power 
Company has been incorporated by S. W. Hender- 
son, G. F. Hackney and J, S. Henderson, and is 


seme at $30,000. 
OUSTON.—Chris L. Nielson, representing 


Evans, Almirall & Co., of New York City, will 
be in Houston for the next few months in con- 
nection with the work of reconstructing the plant 
of the Houston Light & Power Company, that 
work being now in progress. 


SAN ANTONIO.—C. A. Zilker, vice-president 
of the Southern Ice & Cold Storage Company, of 
this city, is said to be interested in a plan to or- 
ganize an independent electric lighting company 
in this city. The plant, if established, will cost 
probably $100,000, and will be equipped to furnish 
both light and power. 


TEXARKANA.—H. N. Morris, president of the 
Shreveport Gas, Electric Light & Power Company, 
Shreveport, La., was here recently promoting a 
deal whereby the Dawes Syndicate, which owns 
the above mentioned company, acquires the plant 
at this place, the transaction involving in the neigh- 
borhood of $200,000, it is said. It is the intention 
of the purchasers to spend considerable money in 
improving the property. The officers of the Tex- 
arkana company are: President, H. N. Morris; 
vice-president, R. C. Dawes; secretary, J. B. 
Sherman. 


UTAH. 

HUNTSVILLE.—The citizens are considering 
the question of issuing bonds for the construction 
of a municipal lighting plant. 

PARK CITY.—Henry Shields and ‘associates are 
said to have secured a franchise to furnish elec- 
tric light and power in this city. 

FORT DOUGLAS.—The Utah Light & Rail- 
way Company, of Salt Lake City, has secured the 
contract to furnish current for lighting this post. 


VIRGINIA. 
MANASSAS.—W. E. Crosen & Co., of Lees- 


burg, are stated to have petitioned the City Coun- 
cil of this city for a franchise to erect and main- 


tain a system of electric lighting for a term of | 
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fifteen years. The proposed plant will have a ca 
pacity of 750 standard 16-c.p. lamps. 


WASHINGTON. 


TACOMA.—C. B. Hurley is said to have retired 
from the Tacoma Gas & Electric Company. 


WINONA.—Thomas & McTier, are about to es- 
tablish a light plant to furnish light for this city, 
Endicott and La Crosse. 


SEATTLE.—T. H. Warford, Harry Merritt and 
B. A. Nelson, all of this city, have inco: porated the 
Sumas Electric Light & Power Company for $30,- 
ooo to do a general light and power business. 


ELLENSBURG.—Ellensburg is now lighted with 
electricity from the water-power plant, situated 
on the river three miles above the town. The 
new plant has a capacity of 1000 horse-power. 


REARDAN.—J. M. McDowell has begun the 
work of installing the electric plant for which the 
Reardan council recently granted him a franchise. 
He expects to have the town lighted very shortly. 

GREY’S HARBOR.—Manager J. D. Crary, of 
the Grey’s Harbor Electric Light & Power Com- 
pany, has recommended purchasing $75,000 worth: 
of new machinery to be used in changing over the 
electric light plant at Aberdeen, this State. 


SEATTLE.—The Council is arranging to place 
all the companies, corporations and persons doing. 
an electrical business, under the City Electrician, 
all work to be done in accordance with the Na- 
tional Electric Code. 


SEATTLE.—The municipal electric light plant 
has been placed in operation, and City Comptrol- 
ler Riplinger is about to ask for bids for $250,000 
bonds to be used for the purpose of extending the 
lighting system to the residence portion of the city. 


SEATTLE.—The Diamond Ice Company has ex- 
tended its lighting circuits as far as its present 
franchises permit. Plans are under way for en- 
larging the plant, in anticipation of extending its- 
system as soon as the necessary franchise can be 
secured. 

TACOMA.—Mayor George P. Wright expects 
ultimately to be in a position to submit to the City 
Council a proposition whereby the city will own 
its own electric light plant. Parties are willing to. 
erect and install a plant and take in payment there- 
for bonds guaranteed by the revenues from the 
plant. 


SPOKANE.—It is rumored that the Spokane 
Light & Power Company, composed of George 
Turner, F. P. Hogan, J. C. Williams and others,. 
which has a franchise in Spokane to lay wires for 
electric lights, heat and power purposes, is pre- 
paring to take advantage of its franchise and in- 
stall a system. 


WEST VIRGINIA. 


BERKELEY SPRINGS.—The Berkeley Springs- 
Light & Water Company has been incorporated, 
with a capital of $25,000, for the purpose of es- 
tablishing water works and an electric light system. 


WISCONSIN. 


NEW LONDON.—It is expected that the new 
electric light plant, now in course of construction, 
will be completed soon. 

ONALASKA.—A petition has been filed with the 
Council by D. L. Aiken and others for a fran- 
chise for an electric light plant. 


DODGEVILLE.—Frank H. Pavey has recently- 
assumed the management of the Dodgeville Elec- 
tric Light & Power Company, of this place. 


IRON RIVER.—tThe Iron River Water, Light- 
& Power Company, of which F. F. Macmiller jis- 
president and Byron Ripley, secretary, has in- 
creased its capital stock from $25,000 to $100,000. 


LA CROSSE.—Announcement has been made 
that the Wisconsin Light & Power Company, which. 
was recently granted a franchise, will erect its. 
plant on the north side, and will probably extend: 
its service to Onalaska. 


CANADA. 

SHERBROOKE, ONT.—The contract between- 
the city of Sherbrooke and the Sherbrooke Pow- 
er, Light & Heat Company for lighting the streets. 
having expired, the company has made an offer 
to the city stating that if a contract for ten years. 
is entered into it will reduce the rate from $60. 


to $50 per light per year, and give a discount of 
10 per cent. on the meter rate. 
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POWER AND LIGHTING EQUIPMENT OF A 


ENGINEERING FEATURES OF “THE POT- 
- TER” AT SANTA BARBARA, CAL. 


BY C. W. WHITNEY. 


At Santa Barbara, Cal., is located The 
Potter; one of the largest and most up-to- 
date hotels in the West. Designed to cater 
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has an independent water supply, which in 
that district means much, and from its own 
power station are provided steam heating, 
hot water, electric lighting, power, refriger- 
ating, and drinking-water services. The 
engineering details of these installations, 
as well as other features of mechanical or 
electrical interest, which have been pro- 
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CALIFORNIA HOTEL 


cific Ocean, from whose beach its grounds 
are separated by a broad city boulevard. 
The style Qin which the hotel is built is 
Spanish Renaissance, arranged with wings 
so that there are no inside rooms, the 
views being toward the ocean for some, to- 
ward the Santa Ynez Mountains for others, 
while some rooms have views of both. The 


FIG. I.—GENERAL VIEW OF THE ENGINE ROOM OF “THE POTTER.” 


largely to the tourist trade, the hotel has 
been built to provide every comfort and 
pleasure possible for its guests, and pro- 
vision for its own utilities has also been 
made to an interesting extent. The hotel 


vided for the safety and convenience of 
guests and employecs, will be brought out 
in the following description. 

The Potter, stands on an elevated tract 
of land, 30 acres in extent, facing the Pa- 


structure is frame, with plastered walls, the 
roof being finished with Spanish tile. Near- 
ly 500 guest roomns are provided, as well as 
offices, spacious dining halls, loggia, ball- 
room, kitchens, storerooms, etc. In two 
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` Separate buildings in the rear of the east 
wing are the laundry and the quarters for 
the help, while adjoining the former and 
back of the central wing is the power 
house. Fig. 2 is a plan view of the boiler 
and engine rooms, and shows the general 
arrangement of live steam, exhaust and 
water piping. 

The power house is constructed of brick, 
the outside being plastered and painted in 
harmony with the other buildings. The 
house is divided into a boiler room 56 ft. 
by 60 ft., and an engine room, 60 ft. square. 
Adjoining these in the rear is a shop 50 ft. 
by 30 ft., in one corner of which are lo- 
cated lockers and wash and bathrooms for 
the station attendants. 

In the boiler room there are four Cahall 
horizontal water-tube boilers, rated at 225 
horse-power each. The two 30-in. drums of 
each boiler are connected to 12 9-tube head- 
ers, making a total of 108 4-in. tubes per 
boiler. Two 11-in. by 15-in. manholes are 
provided in each drum. The boilers have 
Reliance water columns with high and low- 
water alarms, one on each drum. The 
twelve rear headers are connected to a cast- 
iron mud-drum, which has three 6-in. by 
8-in. handholes, and is provided with two 
2%4-in. blow-offs, with asbestos stops and 
Crane angle blow-off valves. These blow- 
offs are all connected to a 4-in. pipe that 
leads to a tank 4 ft. in diameter and 12 ft. 
long. This tank has an 8-in. vent extend- 
ing through the roof of the boiler room, 
and a 4-in. drain line to the sewer. There 
is also a 4-in. by-pass around the blow-off 
tank that is used in draining dead boilers 
and in cleaning out. 

Each boiler is equipped with two 4-in. 
pop safety valves, set to blow off at 135 
pounds, two 8-in. gate valves with 2-in. 
by-passes in the main steam line, and one 
Ashcroft 260-pound steam gauge. 

All four boilers are connected to a 
breeching in the rear, and thence the hot 
gases are carried to a brick stack, 125 ft. 
high, built square for 16% ft., and then 
round to the top with an inside diameter of 


66 in. The top is capped with stone. The | 


stack is lined with firebrick for 50 ft. 


The walls are 31 in. thick at the base, grad- 


ually tapering to 13 in. under the stone cap 
at the top. They are supported by a mas- 
sive foundation of concrete, in which iron 
rails are embedded. 

Oil is employed exclusively foi fuel for 
the boilers as well as for the bake ovens, 
and the kitchen ranges. The oil used runs 
from 20 to 22 degs. Baume. It is stored in 
two steel tanks, 30 ft. long and 7 ft. in 
diameter, located about 200 ft. from the 
power house. These tanks hold about 205 
barrels each. They are placed underground 
in a pit lined with concrete, for convenience 
in unloading by gravity from wagons or 
cars. At present the oil is hauled in 
wagons, but a spur track is to be installed 
so that the tank ears -ean be taken directly 
to the storage tanks. Seepage is taken from 
the concrete pits by means of an ejector 
which discharges into the sewer system. 
Each tank is equipped with steam pipes so 
that the oil can be heated, if necessary, to 
facilitate its pumping. The fuel oil pumps, 
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FIG. 2.—PLAN VIEW OF STEAM AND WATER CONNECTIONS. 
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two in number, are 4% in. by 2% in. by 4 
in. in size, of the Worthington duplex type, 
and are located in front of the boilers. They 
draw the oil from the tanks and discharge 
it directly into the burner pipe lines, the 
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indicating system illustrated in the diagram, 
Fig. 5, to give warning at the power house 
when the tanks are full or empty. Two 
red lamps are placed in the engine room, 
each being connected in a three-wire cir- 
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FIG. 3.—ELEVATION OF BOILER ROOM. 


surplus being returned to the storage tanks 
through a relief valve. This system has the 
advantage of leaving very little oil in the 
power house at any one time, and that is 
only what is contained in a small pipe. The 
oil is atomized by steam in the burners of 
the bake ovens as well as*in those of the 
boilers. No trouble whatever is experienced 
with this fuel as long as the burning oil is 
not thrown directly against the boiler tubes. 

The main 12-in. steam line leaves the 
boilers and drops underneath the engine- 
room floor, where it branches to the several 
machines above. Each engine is supplied 
with an Austin separator, and these are all 
connected to steam traps that discharge into 
the hot well. The steam lines were orig- 
inally suspended from the floor of the en- 
gine room, but finding that they caused the 
floor to sag, the engineer placed all the 
steam and exhaust lines on stands made 
of 2-in. pipe. These stands rest on the 
concrete floor of the basement, and are con- 
structed so as to allow for expansion in the 
mains, 

For boiler-feed purposes, there are in- 
stalled at the side of the boilers two 714 in. 
by 5 in. by 6 in. Worthington outside- 
packed duplex pumps. These pumps are 
connected through a 600-h.p. National 
feed-water heater to the hot well that is 
located in the rear of the boilers. This 
hot well is 6 ft. wide and 10 ft. long. It 
receives the condensation from the steam 
traps on the engine exhausts, from the hot- 
water heaters, the steam heating system and 
the steam auxiliaries. 

Fresh feed-water is drawn from two 
7000-gallon wooden tanks located over the 
fuel-oil storage tanks. As the water con- 
tains considerable mineral matter it has to 
be softened before it can be used in the 
boilers, and the treating 1s done in these 
tanks, water being drawn from one while 
that in the other is settling. F. G. Churchill, 
the chief engineer of the hotel, experienced 
considerable trouble from the men letting 
these tanks run over, so he installed the 


cult leading to one of the tanks. By means 
of a float the circuit is closed directly 
through the lamp when the tank is full, 
thus giving the lamp full candle-power. 
When the tank is empty the float closes the 
circuit through an auxiliary resistance lamp 
in series with the indicating lamp, thus giv- 
ing the latter a dim light. 

Next to the hot well in the boiler room is 
a 4 in. by 6 in. by 4 in. Moore deep-well 
pump, which is used to pump all the drain- 
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the hotel by means of a 5% in. by 3% in. 
by § in. Worthington duplex hot-water cir- 
culating pump.. For house service there are 
installed two 6 in. by 4 in. by 6 in. Worth- 
ington duplex, and two 6 in. by 714 in. by 
6 in. Blake duplex low-service pumps. 
These four are used for pumping water for 
house and irrigation purposes, and also for 
boiler washing and for pumping water over 
the ammonia condenser. A 2-in. steam line 
is taken from each boiler to serve the boiler 
feed pumps, and, if necessary, it can be used 
to furnish steam to all of the pumps in the 
boiler room. 

The basement of the engine room is on a 


S = Springs 
A = Auxiliary resistance lamp 
R -- Red lamp in engine room 


FIG. 5.—INDICATING SYSTEM FOR WATER 
TANKS. 


level with the boiler room, and besides the 
heavy concrete foundations of the engines 
above, it contains the steam and exhaust 
piping and several auxiliaries. The am- 
monia condenser for the refrigerator system 
is installed here, and also a 4% in. by 234 
in. by 4 in. Worthington auplex pump, 
which pumps the water used on the ice ma- 
chine to the irrigating system. For service 
in connection with the oiling of the ma- 
chinery on the floor above, there are in the 


FIG. 4.—BOILER ROOM IN “THE POTTER.” 


age from the power house to the sewer. An 
8 in. by 8 in. by 12 in. Marsh air-compressor 
is used to lift water from two water wells. 
In the rear of the boilers are three hot- 
water heaters used to heat water for the 
entire hotel. The water is pumped through 


basement an oil filter and a 2 in. by 114 in. 
by 234 in. Blake duplex oil pump. The 
laundry, kitchen and steam separator traps 
are also located in this basement, as well as 
the surge tank, 10 ft. long, 6 ft. wide and 5 
ft. deep, which receives the discharge water 
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from the hydraulic elevators. The neces- 
sary reducing valves on the steam mains 
leading to the laundry and kitchens, and to 
the ice machines are also in the basement. 
Connecting the boiler room and engine room 
basement with the basement of the hotel 
building is a large tunnel through which all 
pipes and wires are carried. 

The engine room floor is 8 ft. above that 
of the boiler room. In this room are located 
four electric generating sets, one 10 in. by 
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also served by this pump, for the manu- 
facture of ice for the house use. The fish 
and poultry storage rooms require lower 
temperature than is afforded by the brine, 
so. they are cooled by the direct expansion 
of ammonia, the compressor being located 
in the engine room as already stated. 

To furnish all the water needed for the 
hotel and its many departments, to irrigate 
the 30 acres or more of lawn and flower 
gardens about the hotel during the long 
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FIG. 6.—ELEVATION OF ENGINE ROOM. 


16 in. Atlas slide-valve engine direct-con- 
nected to a 13-ton Barber ammonia com- 
pressor and two 12 in. by 18 in. by 10 in. 
by 12 in. Buffalo compound duplex elevator 
pumps, as well as the switchboard for the 
light and power service. On the wall near 
the elevator pumps are the air pumps used 
in connection with the elevator system. Two 
of the generating units consist of II in. by 
18 in. by 14 in. tandem-compound engines, 
each direct connected to a 100-kw. 125-volt 
direct-current generator. The third set 
comprises a tandem-compound of the same 
size, direct connected to two 50-kw. 125- 
volt generators. The fourth engine is a 
9 in. by 14 in. by I1 in. tandem-compound, 
and is direct-connected to two 25-kw. 125- 
volt machines. The three large engines run 
at 250 r.p.m., and the small one at 275 revo- 
lutions. The engines were furnished by 
the Ball & Wood Company, New York, and 
the generators, as well as the switchboard 
equipment, were furnished by the General 
Electric Company. Near the ceiling of the 
engine room is placed a 60-gallon tank for 
the engine-oiling system. Oil flows from 
this tank by gravity through pipe lines to 
the engine bearings from which it drains 
into a settling tank in the basement. From 
there the oil passes through a Cross oil- 
filter into a 60-gallon tank and is then 


pumped back to the upper tank to be used 


over again. 

Under the kitchen there are provided 
some 20 cold storage rooms, with 30,000 
cubic feet devoted to refrigeration, for 
fruits, vegetables, meats, fish, poultry, eggs, 
butter, wines, etc. All of these rooms, ex- 
cept those for poultry and fish, are cooled 
by the circulation of brine, a 6 in. by 4 in. 
by 6 in. Deane, of Holyoke, duplex brine 
pump being used to maintain the circula- 
tion. In an ice room is a large brine tank, 


dry season, and to afford adequate fire pro- 
tection, requires a reliable and ample water 
supply. This is obtained from three sources, 
viz., the city mains, Mr. Gates’ private 
water works and wells on the hotel grounds. 
For storage purposes there are provided 
three large wooden tanks. Two of these 
have a capacity of 45,000 gallons each, and 
are built up 24 ft. above ground. They re- 
ceive water from the Gates private water 
works, half a mile distant, the pumps being 
electrically driven by power transmitted 
from the hotel power house. This water is 
fed by gravity to the softening tanks for 
boiler use, and is also pumped throughout 
the hotel for general purposes. The third 
tank has a capacity of 30,000 gallons, and is 
40 ft. above ground. Its water is pumped 
from the hotel wells and is used almost ex- 
clusively for irrigation. The towers of all 
three tanks are built of Oregon pine, and 
rest on concrete piers. The tanks are built 
of 16-ft. redwood staves, and are covered 
with conical-shaped shingled roofs. 

The water from the city mains is deliv- 
ered to the hotel at a pressure of 140 
pounds. It is used principally for the fire 
system to which it is at all times connected. 
The fire system comprises stand pipes, to 
which are connected 4000 ft. of 2% in. hose 
and 3000 ft. of 1%4-in. hose. In case of fire 
almost all parts of the building can be 
reached without having to stop to connect 
up any hose. There are also numerous 
fire-extinguishers distributed about the 
hotel.. As a further precaution there is a 
fire department organized among the em- 
ployees, which is called out by a whistle 
on the power house roof, a code of signals 
being used to indicate the part of the house 
where assistance is needed. 

There are several new wells to be 
drilled on the grounds and a new reservoir 
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of 100,000 or 200,000 gallons capacity is to 
be added. The elevator pumps are to be 
connected so that they can pump water di- 
rectly from the reservoirs to the fire lines, 
and means will be provided for filling the 
reservoirs from four different sources, thus 
assuring plenty of water in case of fire. | 
Especial care is used to furnish pure drink- 
ing water, an elaborate filtering and con- 
densing system being installed for that pur- 
pose. 

There are seven hydraulic elevators in the 
hotel. The two passenger and one freight 
elevators are geared 8 to I, a waiters’ ele- 
vator is geared 6 to 1, and a linen elevator 
has a gear ratio of 10 to 1. All five of these 
serve six floors. In the kitchen wing are 
a storeroom lift and a butcher’s lift, each 
serving two floors. For operating the ele- 
vators water is delivered from the large 
pumps in the power house into a large com- 
pression tank under 125 pounds pressure. 
The water then passes to the cylinders of 
the elevators and thence back to the surge 
tank, thus making it possible to use the 
same water over again. Considerable trou- 
ble was experienced at first with the water, 
as corrosion would set in wherever there 
was any wrought iron or steel exposed to 
the water. This difficulty has been met by 
using the drainage from the exhaust sepa- 
rator instead of fresh water in the entire 
elevator system. This has not only stopped 
corrosion, but the engineer has also found 
that there is not required one-fourth the 
packing that was formerly necessary in the 
pumps or rams on the entire elevator 
system. 

The light and power service of the hotel 
is operated on the Edison three-wire sys- 
tem, the lamps taking the single voltage at 
110 volts and the motors running on 220 
volts. The generators are all compound 
wound, and so connected that any of them 
may be run together or they may be cut 
in on either side of the three-wire system. 
The switchboard which controls the gen- 
erators is made of six panels, one for each 
machine, the equipment of each panel con- 
sisting of Thomson astatic ammeter and 
voltmeter, three-pole, double-throw genera- 
tor switch, circuit-breaker and Thomson re- 
cording wattmeter. There are no feeder 
panels, the rubber-covered wires being 
taken directly from 3% in. by 3 in. copper 
bus-bars at the rear of the board, down into 
the basement and thence to the main build- 
ing through the pipe tunnel. There are II 
No. 0000 circuits, three of No. 000, two of 
No. 1, and three of No. 4 wire. In the 
basement the circuits are distributed to the 
various pipe wells, which run up through 
the building, and from these wells are car- 
ried to tablet boards of various sizes in the 
different halls and corridors. These tablet 
boards are built of white marble and are 
mounted behind glass doors. Each con- 
trols a section of the building and contains 
a main knife switch, hall light switches, 
switches for cutting out certain groups of 
rooms, and the necessary fuses. The wires 
are carried on porcelain knobs and through 
circular loom, porcelain tubes being used for 
holes in joists. All joints are soldered and 
well taped. The hall lights are all con- 
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nected to magnetic switches, which are op- 
erated by batteries. These switches can be 
turned on or off at the respective tablet 
boards, or they can all be handled from a 
set of push buttons in the main office. The 
large number of group lights in the general 
office, loggia and adjoining rooms are han- 
dled from a marble panel in the office 
equipped with 155 knife switches. 

In all there are about 12,000 incandescent 
lamps installed in the hotel and adjoining 
buildings. Most of these are of 16 candle- 
power, some 8 and some 4 candle-power 
lamps being used for decorative purposes. 

For exterior illumination along the walks 
and drives about the grounds some 20 mul- 
tiple arc lamps are installed. They are of 
the Adams-Bagnall 110-volt enclosed type. 
These arcs are controlled from a small 
switchboard equipped with eight switches 
and located in the engine room. 

The electric motor equipment is installed 
principally in the hotel laundry and in the 
kitchen. In the former, which adjoins the 
power house, there are 20 hands employed, 
and the most modern machinery is provided. 
Here all the hotel washing is done, as well 
as bundle work for the guests. The ma- 
chinery is run by one I5-h.p. and one 71⁄4- 
h.p. 220-volt Westinghouse motor. 

The kitchen is likewise fitted up with the 
most modern utensils, the equipment in- 
cluding two large ranges, two broilers, four 
stock kettles, three steam tables, seven dish 
warmers, two coffee urns, one hot water 
urn, and 12 automatic egg-boilers. Two 
dish washers, a bread crumbler and a knife 
polisher are run by a S5-h.p. 220-volt 
Crocker-Wheeler motor. In connection 
with the kitchen are pastry and bake ovens 
heated by fuel oil, and six cold storage 
boxes cooled by brine circulation. Under- 
neath the kitchen and connected with it by 
the hydraulic lifts already mentioned are the 
butcher shop and storerooms. Two dumb- 
waiters are also used to carry supplies from 
the latter to the kitchen. In the basement 
are an ice-cream freezer, an ice crusher, a 
Puritas water pump and a coffee grinder 
driven by a 5-h.p. Crocker-Wheeler motor. 
In the vegetable room is a machine for shell- 
ing green peas, which does very good and 
rapid work. It is driven by a 1-h.p. West- 
inghouse motor. All the flooring in the 
kitchen and store department is of concrete 
and is connected to numerous drains, so 
that water can be used freely in keeping it 
in a condition of cleanliness. 

Electric motors are used in the shop to 
drive a 22-in. Barnes drill press, a 17-in. 
lathe and two emery wheels. The shop also 
is provided with a 214-in. to 4-in. hand pipe 
machine and a Buffalo portable forge. 

A 220-volt circuit is carried to the Gates 
water works to furnish current for a 30-h.p. 
and a 10-h.p. General Electric motor used 
in driving the pumps. Compressed air is 
piped to all the generators and to most of 
the motors for use in blowing dust out of 
them. 

The normal summer load on the electric 
generating equipment is from 600 to 700 
amperes, while during the winter months 
the load runs up to 1400 or 1600 amperes. 
The heaviest load that has been carried was 
one of about 1800 amperes. 
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A private telephone exchange is installed 
in the hotel, with about 500 instruments 
connected. The telephones are of the De 
Veau type and use 11 volts on the talking 
and 22 volts on the ringing circuits. In ad- 
dition to the central exchange telephones, 
there are six maids’ instruments which are 
switchless, being operated by the user. 

In each room in the hotel there is a ther- 
mostatic device which operates an annuncia- 
tor in the office when the room gets beyond 
a certain temperature, thus affording a safe- 
guard against fire, as well as excessive heat 
from the heating system. 

A system of 40 fire gongs is installed to 
wake the occupants in case of fire. The 
gongs are furnished with current at 30 
volts from batteries, and are operated from 
a switch in the office. 

The Potter is under the efficient man- 
agement of Milo M. Potter. F. G. 
Churchill, chief engineer of The Potter, 
has had entire charge of the hotel plant for 
about two years, and has auring that time 
brought the equipment up to a high grade of 
efficiency, introducing many labor-saving 
and economical appliances and methods. 
Acknowledgment is due Mr. Churchill for 
the data ‘contained in this article and for 
many of the illustrations. 
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SOME METHODS OF INCREASING CENTRAL 
STATION BUSINESS. 


BY HOWARD S. KNOWLTON. 


Within the past three or four years cen- 
tral station managers have become greatly 
interested in methods of securing new busi- 
ness, and the results which have followed 
the efforts of many companies to increase 
their output have been highly gratifying. 
In the early days of central station work 
the rapid development of equipment and 
well-nigh revolutionary changes in power 
plant design occurring at that period gave 
central station managers little time to cam- 
paign for new business along the lines 
practiced so successfully to-day. - The ca- 
pacity of a plant was soon reached, for the 
mammoth generating units of these times 
were not in existence, and in some cases 
there was found a limit to the expansion of 
equipment through the addition of many 
small machines. New business steadily in- 
creased, but there was not that aggressive 
enterprise along systematic lines of adver- 
tising and demonstration which is now em- 
ployed in the more progressive organiza- 
tions. 

A study of central station work in dif- 
ferent parts of the country, however, shows 
that many plants operating to-day are by 
no means doing all the business possible 
with their equipment. There is room for 
the exercise of a great deal of practical en- 
ergy in increasing the output. In the hope 
of suggesting something useful from the 
best practice of to-day, the writer has un- 
dertaken to discuss the question of increas- 
ing central station business, not with the 
expectation of introducing novel or orig- 
inal methods, but with the idea of empha- 
sizing the innumerable ways in which com- 
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panies now operating have attempted to 
reach the public. 

To describe in detail the devices which a 
modern central station is prepared to fur- 
nish with current would require nothing 
short of an encyclopedia. It would take 
one through practically the entire range of 
applied electricity, touching upon almost 
every modern industry, before the ground 
could be covered. Even if it were possible 
to prepare a list of all the devices of civil- 
ized life depending in some vital principle 
of their operation upon electricity, the list 
would scarcely remain complete for a sin- 
gle day. But these resources of the central 
station are as yet far from appreciated by 
the general public. It is the opportunity 
of the central station man, therefore, to 
bring to the public mind as many of these 
opportunities as possible, without unrea- 
sonable expense. Without saying, the key 
to the problem lies in the single word— 
advertise. The sales engineer is needed in 
the central station no less than in the dis- 
trict office of the manufacturing company. 

From an operating standpoint the advan- 
tages of increased output are many, espe- 
cially if the demand can be distributed 
through a large part of the day, when in 
most plants a large percentage of the equip- 
ment stands idle. As was ably pointed out 
by Mr. A. W. Zahm in a paper read some 
months ago before the Iowa Electrical As- 
sociation, current sold during this period 
of idleness is a very profitable class of busi- 
ness, and for this reason, especially low 
rates can often be quoted on certain classes 
of lighting and other uses of current, with- 
out discrimination of an unfair nature 
against other customers. The point to be 
kept in mind is the reduction of the ratio 
of the maximum output to the average. 
Mr. Zahm divides the field for increasing 
the output into four different classes— 
general illumination, power, decorative or 
advertising lighting, and heating. Among 
those entitled to specially low rates he in- 
cludes churches, opera houses and similar 
public gathering places, since these require 
a large quantity of current for a compara- 
tively short period at a time when the sta- 
tion peak has dropped off; merchants who 
have been induced to keep their windows 
lighted until 11 or 12 p. m. for advertising 
purposes; electric sign lessees or owners; 
manufacturers, hospitals, hotels and other 
customers requiring heat for special pur- 
poses during the hours when the lighting 
load is low; and miscellaneous power users. 
It is not the object of this article to enter 
into the question of rates, important as a 
reduction or modification in them is, in its 
effect upon the station output. Rate prob- 
lems must almost always be solved for the 
particular central station concerned, and al- 
though the rates in many plants resemble 
those in many others, it is important to 
base them upon the specific conditions lo- 
cally prevailing, rather than upon what is 
being accomplished in other localities. Mr. 
Zahm’s paper included a number of gen- 
eral recommendations as to rates which 
may be looked up by those interested. 

One of the most interesting illustrations 
of central station advertising to be found 
in practice is the exhibit of the Edison 
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Electric Illuminating Company, of Boston, 
on Head Place. Several years ago this 
company had an attractive exhibit of elec- 
trical appliances at the Mechanic’s Fair in 
Boston, and the display proved so popular 
that it was decided to make the exhibit one 
of the permanent features of the company’s 
practice. Quarters at Head Place were, 
therefore, fitted up with improved types of 
lamps, motors and related machinery, and 
from this small beginning the exhibit has 
grown to remarkable proportions. It now 
occupies two rooms, which are practically 
filled with apparatus in workable condition, 
besides an office for the manager of the 
publicity department, and a storeroom. The 
attractions of the place have been exten- 
sively advertised in the newspapers, street 
cars and elsewhere, the public being ad- 
mitted without charge to what is really an 
up-to-date exposition of central station 
current consuming devices. Pamphlets de- 
scribing the equipment are distributed free- 
ly. There are comfortable seats for visi- 
tors, and attendants are constantly on hand 
to explain the equipment to interested 
parties. The company also publishes a 
small monthly journal called Edtson Light, 
which serves to keep its customers in touch 
with its progress. This is also given away 
to visitors, and there is a large mailing list 
of persons to whom the company regularly 
sends it. 

As might be expected, the exhibit is an- 
nually visited by many persons, not only 
from Boston, but from the New England 
States at large. There are numerous pho- 
tographs of the company’s power plants and 
sub-stations, representative load curves, 
etc., mounted upon the walls, and two large 
books of photographs showing the stages 
of construction which the larger plants 
have undergone. In common with other 
central stations, the Boston Edison Com- 
pany has no use for the isolated plant, and 
one of the booklets given away shows pho- 
tographs, and presents some of the principal 
details of about a dozen isolated plants in 
the vicinity of Boston which have been 
displaced within the past year or two by 
the Edison service. The booklet further 
points out the limited capacity of isolated 
plants in comparison with central station 
service. 

The exhibits are classified under the fol- 
lowing six heads: Electrical advertising, 
domestic appliances, electrical distribution, 
electric lighting, manufacturing and liberal 
arts, and electric power and ventilation. 
During the summer and fall the rooms 
were kept open from 9 a. m. to 10 p. m., 
‘but at present the closing hour is between 
5 and 6. The exhibition of electric signs 
comprises many different forms, from sim- 
ple sign letters to automatic flashing com- 
binations, and from changeable signs to 
miniature lamp signs. Under dorhestic ap- 
pliances are included a prepayment meter, 
heating pads, reading lamps, adjustable 
fans, electric stoves, tea kettle, chafing dish, 
water heater, flat iron, sterilizer, coffee pot, 
oven, broilers, foot warmers, soldering 
irons, stewpans, immersion heaters, curling 
iron, griddle, plate warmer, and other de- 
vices. The distribution exhibit covers me- 
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ters, cables, wall boxes, switchboards and 
similar equipment. 

The electric lighting exhibit includes va- 
rious types of arc lamps, theatre dimmers, 
lamp replacers, adjusters and cleaners, 
turndown lamps, shades, brackets, adjust- 
ers and other fittings. 

As one would expect, the greatest variety 
of equipment is shown under the heads of 
manufacturing and power. There is al- 
most no limit to the appliances which could 
be shown under this classification, if space 
permitted. The entire range of electric 
motor operation would be but a part of 
the equipment required to make a complete 
industrial exhibit. As it is, the Boston Edi- 
son Company here has in operative condi- 
tion an electric forge, which in a few sec- 
onds heats a rod of iron up to the welding 
point, motor driven saws, coffee and spice 
mills, drills, ice crusher, compressors, ice 
cream freezers, organ blowers, chopper, 
carriage call, elevator, sewing machine, 
pumps, marine sets for lighting and power, 


glue pot, cigar lighter, lathes, hoist, mas- 


sage machines, milk shakers, candy puller, 
laundry machinery, blowers, carpet clean- 
ers, a refrigerating machine, automobile 
batteries, cold-air regenerator and other ap- 
paratus. | 

There are many practical suggestions to 
the central station man in the folders and 
pamphlets given away to the visitors at 
Head Place. Some of these are published 
by the makers of equipment, others by the 
Edison Company itself. The manager, who 
runs his eye over these publications, is al- 
most certain to find the advantages of dif- 
ferent methods of using electricity suc- 
cinctly stated for the public’s benefit, which 


‘is exactly what he is likely to be interested 


in, in his own commercial territory. Thus, 
the circulars describing electric heating ap- 
paratus emphasize the flexibility of the 
equipment, its convenience, concentration 
of heat exactly where it is needed, and only 
while it is needed; the elimination of 
smoke, soot, poisonous gases, and danger 
of explosion common to other kinds of 
heating like alcohol lamps. The cost may 
or may not be a serious question, after 
these problems are determined. The 
quickness with which water may be elec- 
trically heated in the nursery and sick room, 
in hotels when traveling, in the parlor for 
afternoon tea, etc. are also emphasized. The 
convenience of electric flat irons, saving 
of time and wasted heat by their use, and 
the advantages of many other forms of 
heaters, are duly described. 

One of the pamphlets discusses the prob- 
lem of motor-driven sewing machines; an- 
other describes single-phase alternating 6o- 
cycle motors from 1 to 15 horse-power in 
self-starting types; and another explains the 
procedure of the company with regard to 
inspection from the Boston wire depart- 
ment when new installations are projected. 
Still another publication of the company 
records the story of an electric automobile 
run from Boston to New York and return, 
with a map of the route and list of charg- 
ing stations. Automobiles can, in fact, be 
charged at Head Place. The efforts of the 
Edison Company to establish charging sta- 
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tions in the entire suburban territory 
around Boston from Newburyport on the 
north to South Framingham on the west 
and Brockton on the south have been 
largely responsible for the recent increase 
in the number of electric automobiles used 
in eastern Massachusetts. Inasmuch as 
every alternating central station in the 
country uses direct current in the excita- 
tion of its generator fields, there ought not 
to be the slightest difficulty in charging 
electric automobiles at such plants, even 
though a resistance may have to be used 
for cutting down the current. It means lit- 
tle if central stations here and there offer 
charging facilities, as the radius of action 
is limited, with electric automobiles. Every 
town having a central station ought to have 
its charging facilities advertised at a few 
prominent points on the highway by neat 
signs, directing the chauffeur to the plant 
and giving the hours during which it is 
open for business. 

One of the best of the Edison Company’s 
publications is a small pamphlet setting 
forth the advantages of electric arc lights 
as contrasted with gas lamps. This pam- 
phlet, entitled “Daylight at Night,” points 
out in terse and positive language the vital 
features of the arc light. It briefly de- 
scribes the factors which are taken into ac- 
count when the company’s experts make a 
plan for lighting a place, emphasizing the 
fact that considering the number of cubic 
feet adequately lighted the arc lamp is ac- 
tually superior to candles, kerosene or gas. 
at less cost of operation. Following this is 
a brief statement of the theory of light 
waves, with curves showing the close rela- 
tion of the arc light to the sunlight and the 
discrepancy between the latter and gas il- 
lumination. The pamphlet closes with a 
short discussion of the physiological effect 
of inferior lights and the relative distribu- 
tion of illumination from gas lamps and en- 
closed arcs. 

Another company which has introduced 
many modern ideas in the way of gaining 
new business is the Denver Gas and Elec- 
tric Company. At the main office on Sev- 


- enteenth Street, is a comfortable waiting 


room for the use of the public where nu- . 
erous appliances are on exhibition, pam- 
phlets laid out for distribution, etc. A dem- 
onstration hall forms part of the build- 
ing, where lectures can be given for pub- 
lic enlightenment. An interesting exhibit 
in the waiting room is an electric meter 
mounted on a small switchboard and con- 
nected with various snap switches and 
lamps of different candle-power, so that 
anyone who desires can watch its action un- 
der different loads. A pithy explanation 
is printed below the meter, for the benefit . 
of the public. This company keeps in close 
touch with its customers and frequently 
sends them folders or other printed matter 
emphasizing this or that apparatus as suit- 
ed to their needs. Not long before the 
writer left Denver the company mailed its 
customers a neat postal card pointing out 
the advantages of numbered porch lights 
for residences, giving the cost of the serv- 
ice per evening, and touching upon the in- 
convenience which attaches to efforts to 
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find house numbers on dark streets—an 
experience with which everyone is person- 
ally familiar. The company also published 
a neat booklet giving a partial list of the 
uses of gas and electricity in various in- 
dustries from assaying to wood working. 

Small companies, of course, cannot usu- 
ally afford to adopt the extensive schemes 
above outlined, in all their details, for se- 
curing new business. But it would certain- 
ly appear that something can be done, even 
if it is nothing more than allowing custo- 
mers and others to visit the station under 
suitable circumstances, and see the latest 
“wrinkles” offered for use by the manufac- 
turers. It costs the company little to make 
such exhibits on its premises, as the manu- 
facturer is usually glad to have this op- 
portunity to display his apparatus. It costs 
the manufacturer little more than the fixed 
charges on his equipment as displayed. It 
is indeed a small and financially straitened 
central station which cannot afford to spend 
a little money in the way of advertising its 
business. Sometimes the daily press can 
be utilized to good advantage through short 
advertisements of new equipment or espe- 
cially desirable apparatus of longer stand- 
ing. The central station which can afford 
newspaper advertising might well follow 
the example of a prominent furniture house 
in Boston which advertises a single piece 
with consummate skill every few days, 
, changing the card from time to time instead 
of inserting a single permanent advertise- 
ment. 

Finally, it must be borne in mind that 
central station output cannot be greatly in- 
creased by advertising alone. After the 
prospective customer’s attention and inter- 
est have been awakened, it remains to com- 
plete the transaction by giving him in suc- 
cinct form the figures and facts which apply 
to his particular case. This may in some 
companies be performed by the advertising 
department, but in others, the services of 
many different men may be required to 
close the deal. The engineering department 
may be called upon to give the results of 
tests upon similar equipment to that pro- 
posed, or the auditing department may be 
needed to establish the cost of operation 
of a certain installation. The larger the 
company the more specialized will be its 
division of labor, and the results will be 
felt in securing new business. Central sta- 
tions have made tremendous progress of 
late in acquiring motor loads, but the field 
is still open for progressive development, 
and will remain so as long as there is a 
chance for competition in the supply of 
power and light. Scientific illumination is 
still to be attained in many quarters, and 
the future undoubtedly holds radical im- 
provements in store in reference to the pro- 
duction and distribution of artificial light. 
Time was when the central station and the 
general public had little in common, but the 
conditions are changed to-day. Insignifi- 
cant as the addition of a few lamps or mo- 
tors may seem in proportion to the total 
output of a modern urban central station, 
it is the aggregate of these units which 
makes up the total connected load, and 
which helps to make the business profitable. 
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The general supposition that arc lamp de- 
velopment has been practically at a stand- 
still for many years is an erroneous one. 
It was true of arc lamps some eight or ten 
year ago, but now each succeeding year 
shows some development and improvement 
over the year before. No radical changes 
are made, of course, nor can there be while 
the present principles of arc lamp design 
are retained. Any changes that have oc- 
curred have been in the details of manu- 
facture and operation of the lamp. 

The recent attention to arc lamp design 
is due to old lamps having so many faults 
and giving such poor satisfaction in oper- 
ation that central station managers and 
others demanded improvements. All other 
forms of electrical machinery and appli- 
ances had been developed, but the arc lamp 
was far behind. 

The ideal arc lamp for general illuminat- 
ing purposes must embody the following 
requisites : 

(1) The lamp must be economical. This 
is of prime importance; for if the cost of 
operation be prohibitive, all other virtues 
fail. 

(2) The lamp should start rapidly and 
silently as soon as switched into circuit. 

(3) When once thrown into service, it 
should continue to operate without fail, 
giving a steady, even light. 

(4) The lamp should give a light prop- 
erly distributed, which can be borne by the 
eye without discomfort. 

(5) The lamp should be shadowless. 

(6) The lamp should automatically cut 
out of circuit when out of order, without 
affecting any other lamps in the circuit. 

(7) The lamp should be compact. 

(8) The initial cost, cost of maintenance 
and cost of repairs should not be excessive. 

The first requisite demands something 
which cannot materially be altered; fortu- 
nately the economy of lighting by arc lamps 
compares favorably with any other method. 
The second is accomplished by a proper 
arrangement of solenoids, clutch and dash- 
pot. The third calls for a mechanism for 
feeding the carbons evenly and a globe for 
protecting the arc from the wind. The 
fourth 1s obtained by a proper use of dif- 
fusing globes and reflectors. The fifth can 
be obtained only approximately; it calls 
for a lamp with the fewest possible parts 
below the arc, and these parts, the smallest 
consistent with strength and rigidity. The 
sixth requirement calls for a reliable auto- 
matic switch; this is of more importance, 
of course, in series lamps than in constant- 
potential lamps. The seventh requisite de- 
mands that all parts of the lamp be brought 
together as closely as possible; above all, 
the lamp should not be long, but this is a 
fault which has been only partially over- 
come within the last few years. The eighth 
calls for several things; the lamp must be 
made out of some reasonably cheap yet ac- 
ceptable material which the manufacturer 
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can make duplicate parts of at low cost. 
For low cost of daily maintenance, the car- 
bon consumption should be low, and the . 
lamp should be so designed that the trim- 
mer can recarbon the lamp in the least pos- 
sible time. For low cost of repairs, the 
mechanism of the lamp must be strong and 
composed of few parts, and the insulation 
must be good so that the liability of burn- 
outs is reduced to a minimum. 

These are the specifications for an ideal 
arc lamp which have been before the man- 
ufacturers since the arc lamp was first in- 
troduced, and to design a lamp to meet 
these requirements has been their aim. 
But up to about ten years ago the generating 
end of the system claimed all the attention 
of the designers and engineers. The arc 
lamps themselves, where the power was 
utilized, remained practically the same as 
when first introduced. And these old lamps 
certainly left much to be desired, for they 
did not fulfill any of the requirements of 
the ideal lamp. They were made up of a 
complex mechanism of wheels, levers and 
sliding contacts always getting out of order; 
they fed very irregularly, and they were 
by no means compact, some of them being 
over 60 inches long. When the arc lamps 
manufactured by the leading electrical 
companies to-day are compared with those 
of ten years ago, it will be seen how great 
arc-lamp development has been. 

Among the changes and improvements 
which have been made in arc lamps within 
the last ten years, the following may be 
mentioned: First and most important is the 
introduction and adoption of the enclosed 
arc. The enclosed arc has done more than . 
anything else to favor the adoption of arc 
lamps for general illuminating purposes. It 
allows a higher potential across the arc, thus 
making the lamp more economical to use 
on a I10-volt lighting circuit. The carbon 
consumption being slow, the feeding 
mechanism can be simplified, thereby reduc- 
ing the liability of the lamp getting out of 
order. In fact, any arc lamp discussion at 
the present time need only consider the en- 
closed type of lamp. 

Another improvement has been in the 
length of the lamp, which has been short- 
ened materially; whereas the old lamps were 
60 inches long, modern arc lamps are often 
less than 36 inches long. This has been 
accomplished by disposing of the lamp rod 
and having the feed clutch work directly on 
the carbon rod. This, of course, calls for a 
good even grade of carbon rod, but the 
many advantages gained more than com- 
pensate for the small added cost of carbons. 

In the third place, the lamp design has 
been made much more simple. It is a 
strange fact that new designs and inven- 
tions are nearly always complicated. Sim- 
plicity of construction is obtained only after 
a process of elimination covering a period 
of many years. The demand for apparatus 


which is comnosed of the fewest parts con- 
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sistent with proper operation has never beena lamp suitable for operating on alternating- 


as great as it is at present. This is because 
simplicity is considered by many to stand 
for reliability. Arc lamps having long since 
passed the experimental stage, have now 


FIG. I.—GENERAL ELECTRIC DIRECT-CURRENT 


CONSTANT-POTENTIAL ARC LAMP. 


undergone the elimination process, result- 
ing in a lamp with as few parts as it is 
possible for it to have and operate properly. 

Another one,of the problems which has 
been solved within this time is the proper 
design of an arc lamp for alternating cur- 
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rents. The great flexibility of the alternat- 
ing-current system has caused its general 
adoption all over the country. To meet 
this condition it became necessary to design 


current circuits. The constant-potential 
alternating-current lamp had been brought 
out long beforé this, but it was not a suc- 
cess. It had a low power-factor and made 
altogether too much noise when operating 
to come into public favor. Indeed, any al- 
ternating-current arc lamp must be very 
carefully designed to avoid rattling and 
humming, due to the reversals of magnetism 
in the reactance coil and the solenoids. 
That this humming of arc lamps has been 
successfully overcome is shown by the fact 
that so many of these lamps are now used 
for lighting large interiors, such as depart- 


FIG, 2.—JANDUS DIRECT-CURRENT SERIES “ARC 
LAMP. 


ment stores and halls, where a noisy lamp 
would not be allowed to remain. 

The series alternating-current arc lamp 
was not brought out until the advent of the 
series or constant-current transformer. 
With a constant-current transformer, such 
as is manufactured by several of the lead- 
ing electrical companies, the series alter- 
nating-current lamp seems to be one of the 
best means for street lighting in view at the 
present time. The transformer regulates 
closely—more closely than the old direct- 
current series dynamo—and it is, of course, 
much more efficient. 

There are in use at the present time five 
distinct types of arc lamps. They are: 
Series direct-current. 

Series alternating-current. 

Multiple direct-current, 110 volts. 
Multiple direct-current, 220 volts. 
Multiple alternating-current, 110 volts. 
f these, the series direct-current is the 
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oldest and is now perhaps the least used; 
for street lighting the series alternating- 
current lamp will doubtless entirely sup- 
In the constant-potential lamps, 
110-volt lamps are more common than 220- 
volt lamps, although the latter have a great 
many advocates, especially in the Middle 
West. The constant-potential alternating- 
current lamp, used on a high-voltage sys- 
tem in connection with a small transformer, 
is a rather expensive and cumbersome ar- 
rangement and cannot survive. 

The accompanying engravings illustrate 
the different types of arc lamps as they are 
manufactured and supplied to the trade to- 
day. An inspection of them will show how 
near they come to what an arc lamp should 
be. 

Fig. 1 illustrates a style of direct-current 
constant-potential lamp for r10-volt cir- 
cuits, made by the General Electric Com- 
pany. The lamp embodies several dis- 
tinctive features in its design, chief among 
which being the method of winding the 
magnet coils and the resistance spool. The 
series magnet coils G are wound of bare 
flat wire on edge and insulated by a non- 
combustible insulating material. The re- 
sistance coil 4 is wound of high-resistance 
wire in a similar manner. The great ad-. 
vantage of this form of coil construction is 


FIG. 2-A.—COMMON FRAMEWORK OF JANDUS 
ARC LAMPS. 


evident to any who have had arc lamps 
under their care. The ordinary cotton-in- 
sulated coils burn out quite frequently, 
throwing the lamp out of commission. The 
insulation of these coils cannot burn out. 
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The main frame of this lamp consists of two 
steel rods firmly fixed to the upper and 
lower castings. As the frame of the lamp 
carries no current, the necessity of insulat- 
ing these rods from the base is avoided. A 
dash-pot F steadies the motion of the feed- 
ing mechanism. The magnet armature and 
carbon clutch are shown at H and J. As 
may be seen, the lamp is of the carbon-feed 


type, the current being led from the magnet 


coils to the carbon rod by a flexible connec- 
tion E. Current adjustment is effected by 
placing lead washers on the upper carbon 
holder, as shown at D. Voltage regula- 
tion is obtained by varying the resistance 
of A by means of the sliding clamp, B. 
C is a hand switch for cutting out the lamp 
for trimming. Altogether, this lamp em- 
bodies many good features. 

Fig. 2 shows the lamp manufactured by 
the Jandus Electric Company for series 
direct-current circuits. The most noticeable 
feature. of the design of these lamps is the 
adaptability of one lamp to any service. All 
the arc lamps made by this company have 
one common framework shown in Fig. 2-A. 
A lamp for any desired voltage, for either 
alternating or direct current, is then ob- 
tained by slipping into place on this frame 
the proper coils and magnets. For central 
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FIG. 3.—WESTINGHOUSE SERIES ALTERNATING- 
CURRENT ARC LAMP. 


stations having a mixed service, both direct 
and alternating current at 110 or 220 volts, 
this lamp is especially valuable. The cost 
of keeping the lamps in repair is materially 
reduced, owing to the lamps being all of 
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one general style and made of interchange- 
able parts. This lamp has four magnet 
coils with pointed poles, two series magnets 
shown at E and two shunt magnets shown 
at A. The frame is of the central-tube type 
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FIG. 3-A.—DIAGRAM OF CONNECTIONS OF 
WESTINGHOUSE LAMP. 


and is of simple and rigid construction. At 
B is the automatic cut-out with silver con- 
tact surfaces. 
because silver oxide, formed by the action 
of air or the spark on opening the circuit, 
is still a good conductor, while an oxide of 
iron, brass or copper has insulating proper- 
ties. D is the hand switch; F, the perfor- 
ated armature which operates the carbon 
rod clutch, H; G is the steadying dash-pot, 
and C, the resistance in series with the 
magnets E. It will be seen at once that 
this lamp is composed of more parts than 
the multiple type; this is true of all series 
lamps. In spite of its rather complicated 
design, this Jamp gives good service and is 
very popular with central station men. 

Fig. 3 shows the series alternating-current 
arc lamp manufactured by the Westing- 
house Electric & Manufacturing Company. 
Fig. 3-A is a diagram of connections for this 
same lamp. It is seen at once that in a 
general way the series alternating-current 
lamp very closely resembles the series di- 
rect-current lamp. This lamp operates with 
72 volts at the arc and takes normally 6.6 
amperes. The series and shunt magnets 
operate differentially on one rocker-arm 
which regulates the feed. These magnets 
are wound on spools moulded from a single 
piece of vulcabeston. This material has 


Silver is used in the cut-out . 
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been selected because it has been found to 
be superior to others for alternating-current 
work, its use avoiding eddy-current losses 
and preventing the chattering of the core. 
The starting resistance is wound on two 
porcelain tubes placed on opposite sides of 
the lamp so as not to localize heating ef- 
fects. In the diagrammatic sketch they.are 
both shown on the same side. The lamp is 
provided with the two cut-outs usual in all 
series lamps, one hand cut-out and one au- 
tomatic. The latter has but one rubbing 
contact, made of a piece of coin silver fas- 
tened with a silver rivet. So close is the 
adjustment of the lamp that if the potential 
across the arc increase but five volts above 
the normal the lamp will be automatically 
cut out. Current regulation is obtained by 
shifting the adjusting weight toward the 
series or shunt coil, according to whether 
more or less current is desired. The case is 
made of pressed copper, corrugated for 
greater rigidity. All the working parts are 
kept well away from the heat of the arc 
and arranged so that they can be easily re- 
moved and inspected. The insulation of 
these lamps must necessarily be good. 
Vulcabeston is used wherever possible in- 
stead of porcelain and mica. Each lamp is 
given a 7000-volt ground test before leaving 


FIG. 4.—FT. WAYNE CONSTANT-POTENTIAL 
ALTERN ATING-CURRENT ARC LAMP. 


the factory, so that any insulation imper- 
fections will show up there. 

Fig. 4 shows the constant-potential alter- 
nating-current arc lamp manufactured by 
the Fort Wayne Electric Works. These 
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lamps are designed with especial regard to 
avoiding vibrations set up by alternating 
currents. The frame of the lamp consists 
of a brass central tube inside of which the 


FIG. 4-A.—FT. WAYNE REACTANCE COIL. 


carbon rod slips. This tube is firmly fixed 
to a brass casting at the top and bottom. In 


this style of lamp there is no resistance in . 


series with the arc as the reactance coil, 4, 
takes the place of all resistance. Fig. 4-A 
shows the reactance coil removed from the 
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FIG. 4-B.—DIAGRAM OF CONNECTIONS OF FT. 
WAYNE LAMP. 


lamp with core and coil assembled. The re- 
luctance of the magnetic circuit is increased 
by introducing a fibre strip in the core. 

In order to allow for the adjustment of 
the lamp for various voltages, eight taps 
are brought out as shown at 7. This gives 
a means of adjusting the lamp so that it 
will operate on any voltage from 100 to 
120. The reactance coil is firmly held in 
place in the lamp by the brass plate B. 
The series solenoids are of double cotton- 


FIG. 4-C.—FT. WAYNE GAS CAP. 


covered wire wound on turned fibre spools 
and are suspended from the bottom of the 
reactance coil by an oil-tempered spiral 
spring. The inside of the spool has a Ger- 
man silver bushing to reduce the friction 
of the armature. The armature, shown at 
C, is of the inverted “U” type, built up of 
laminated steel punchings held together 
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with German silver rivets. German silver 
is used because of its high resistance, cut- 
ting down the eddy-current losses. The 
pull of the solenoids on this armature is 
opposed by an oil-tempered spiral spring. 
By varying the tension of this spring, the 
current adjustment is obtained. ` D shows 
one of the dash-pots, there being one on 
each end of the armature lever. H shows 
one of the springs introduced to break up 
any vibration that might arise in the lamp. 
As a further precaution against vibration, 
besides all suspensions being by springs, the 
reactance coil has a felt packing between it 
and the brass castings, as also have the 
dash-pot cotter pins. These precautions, 
while they complicate the design very 
much, are essential in this type of arc lamp. 
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FIG. 5.—ADAMS-BAGNALL DIRECT-CURRENT 
MULTIPLE ARC. LAMP. 


G shows a radiator which is intended to 
keep the mechanism chamber cool. It is 
made of cast iron, copper-plated, with pro- 
jecting vanes to present a large radiating 
surface. 

The 220-volt direct-current multiple arc 
lamp manufactured by the Adams-Bagnall 
Company, is illustrated in Fig. 5. A com- 
parison of this lamp with the company’s 
110-volt direct-current lamp shows them to 
be very similar. The main differences are 
found in the resistance in series with the 
arc and the adjustment of the feed mechan- 
ism for the different lengths of arc. The 
simplicity and compactness of this lamp are 
evident from the illustration. It is of the 
double solenoid carbon-feed type and is of 
very rigid construction. In the illustration 
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the resistance is shown at 4. It is wound 
in a spiral form, insulated from the lamp 
frame by porcelain rings. Its location above 
all the working parts of the lamp insures 
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FIG. 5-A.—DIAGRAM OF CONNECTIONS OF THE 
ADAMS-BAGNALL LAMP. 


coolness of the mechanism chamber. Flex- 
ible conductors, one of which is shown at 
B, are used throughout the lamp. C shows 
one of the straps used for holding the case 
in position. The case itself is made of 
stamped copper, corrugated to increase the 
rigidity. A door in the case enables the 
working parts of the lamp to be exposed 
readily. The series magnets are shown at 
F and the “U” armature at G. The ex- 
treme ' simplicity of the armature and 
clutch is well shown in the illustration. 
There is but one rod, H, for the negatiye 
carbon holder. This avoids one of the 
strong shadows ordinarily cast by arc lamps. 
The lamp can be adapted to any voltage 
from 220 to 250 by varying the resistance, 
A, On a 220-volt circuit the lamp takes 
150 volts at the arc and a current of 2.5 to 
3 amperes. Thus there is no greater loss 
in the resistance coil than with 110-volt 
lamps. On account of the higher voltage, 
the lamp must be designed throughout with 
greater care as to its insulation. A thor- 
ough insulation test in the factory shows 
any possible weakness in this respect. 

The lamps described include all the 
modern general types and may be consid- 
ered each as typical of its class. There are 
a great many other makes of lamps, of 
course, but these are sufficient to show 
what the arc lamp developments of the past 
ten years have produced up to the present 
time. 
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THE ARRANGEMENT OF STEAM PIPES. 


BY R. T. STROHM. 


One of the most noticeable effects of 
heat is expansion, this being a law which 
has few exceptions. An ordinary steam 
pipe, when erected, has about the same tem- 
perature as the surrounding atmosphere. 
Upon admitting steam, however, heat is 
absorbed by the metal of the pipe and its 
attachments, which results in increasing 
their temperature; and this rise in tem- 
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FIG. FIG. 2. 


perature produces expansion of the pipe in 
all directions. 

The rate of expansion is usually ex- 
pressed as a certain number of parts of 
the original length, and is called the co- 
efficient of expansion. For cast-iron, 
wrought iron and steel the coefficients of 
expansion are as follows: 


Cast Iron cw acu ciecrs Sores we ec S04 emia spit .00000617 
Wrought-iron ........ cece ceca cc ees -00000686 
Steel 2 sacl tio Matatoai ys peu aves Palette -00000599 


Thus, a piece of wrought iron pipe 10 
feet long expands 10 X .0000068 = 
0000686 foot for every degree Fahrenheit 
increase in temperature. Or, if a steel pipe 
300 feet long is heated from 62° to 362° 
Fahrenheit, the increase in length is 
00000599 X 300 X (362 — 62) = .54 foot 
or about 614 inches. 

It will be evident, from the foregoing, 
that when long, straight lines of steam pip- 
ing are put up, it is absolutely necessary 
to make some provision for the expansion 
which will occur as soon as the pipe is sub- 
jected to steam pressure. Failure to make 
proper allowance is certain to be followed 
by serious consequences. The pipe or some 
of its fittings may be broken, or the sup- 
porting walls split or pushed out by the 
great force exerted by the expanding pipe. 

It 1s useless to attempt to anchor the pipe 
rigidly, to prevent this movement. The 
forces set up by the heat are too great to 
be thus resisted. To illustrate the magni- 
tude of these forces, a case may be cited in 
which a steel chimney was badly damaged 
by expansion. The chimney led up through 
an office building of some twenty stories. 
When the stack was put into use it ex- 
panded both laterally and longitudinally. 
The lateral expansion, near the top, caused 
it to engage with some beams which 
formed a part of the structural work of the 
building. The opposite ends of the chimney 
thus became practically immovable. Con- 
sequently, as the longitudinal expansion 
took place, the rivets in the girth seam of 
one of the sections were sheared off and 
the stack simply telescoped. 


AMERICAN ELECTRICIAN 


There were 48 rivets in the seam, each 
rivet being 34 of an inch in diameter. The 
shearing area of one rivet being .442 square 
inch, and the shearing strength being taken 
at 50,000 pounds per square inch, it 1s plain 
that a force of more than 1,000,000 pounds 
must have been exerted, due to the expan- 
sion by heat. Of course, steam pipe tem- 
peratures are not to be compared with 
chimney temperatures, but the instance 
given will serve to show what enormous 
forces are generated in an expanding pipe. 

There are many ways of allowing for 
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FIG. 3. FIG. 4. 


steam pipe expansion, but they may be di- 
vided into two general classes. First, by 
arrangement of the pipe in such a manner 
as to have the movement taken up by the 
natural elasticity of the material; and, sec- 
ond, by the use of expansion joints. 

One method of providing for expansion 
and contraction is to use a section of pipe 
bent into the shape shown in Fig. 1, usually 
termed a gooseneck. It is installed on a 
straight pipe line. The elasticity of the por- 
tion forming the bends is sufficient to take 
up a considerable amount of longitudinal 
movement on the part of the straight sec- 
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FIG. 5. 


tions, without seriously straining the bends. 
The form of bend shown in Fig. 2 is simi- 
lar to the foregoing, but does not permit 
the same amount of movement. That il- 
lustrated in Fig. 3, formed of two elbows 
and an inverted U, is open to the objection 
that the stresses set up, when its lower ends 
are pushed together, tend to strain the 
flange joints and are liable to produce leak- 
age on that account. 

In case it is not absolutely necessary to 
have the whole main in one straight line, 
the expansion may be taken up by the form 
of bend shown in Fig. 4, which is a single 
complete turn of the pipe. In this case 
the sections connected by the bend will lie 
parallel to each other but at a distance from 
each other somewhat greater than the out- 
side diameter of the pipe. In places where 
the sections may be separated by still 
greater distances, the bend shown in Fig. 5 
may be used. It is not nearly as flexible 
as the previous forms, but may be used to 
advantage where the amount of expansion 
is comparatively small; or, if so desired, 
a number of these bends may be installed, 
to take up considerable expansion. 


189 


In using the bends shown, care must be 
taken in order to prevent traps being formed 
where water may collect, due to condensa- 
tion in the pipe. If the bend is placed so 
that its axis lies in a horizontal plane, or 
if it lies so that its axis follows the slope of 
the pipe line, then there will be no pockets 
formed. But it is not always possible to 
place the bend in such positions. Owing to 
limited space, it may be necessary to place 
it in a vertical plane, with the loop either 
above or below the center line of the main 
pipe. When this is done, it is necessary to 
use automatic traps by which the pockets in 
the bends may be kept free from water. 

Unless this precaution is taken, water 
hammer will result, with its dangers to the 
plant equipment and to the attendants. It 
is evident that if a plug of water is caught 
up and carried along with a steam current 
traveling at the rate of a mile a minute, 
serious damage is liable to result when the 
incompressible volume of water strikes an 
elbow or a valve in the pipe. For the same 
reason the pipe should have a gradual slope 
downward in the direction of flow of the 
steam current, so that there may be no 
counter-current of water of condensation to 
oppose the flow of steam. Exception to 
this rule may be taken when the pipe is 
quite large for the work it has to do, in 
which case the velocity of the steam cur- 
rent will be low. 

A form of expansion joint which is used 
to some extent is shown in Fig. 6. It con- 
sists of a section of corrugated pipe, usu- 
ally made of copper, inserted in the pipe line. 
Its action, under the effects of contraction 
and expansion, is similar to that of the old- 
time accordion. Owing to the large num- 
ber of corrugations included in a short 
length of pipe, this form is capable of tak- 
ing up considerable expansion. 

In many instances, these bends have been 
put into the pipe line in such a way as to 
be in tension when the line is cold. That is, 
they are stretched somewhat, to make their 
flanges meet those of the pipe sections. As 
the steam is turned on, and expansion of 
the line occurs, the tension gradually grows 
less, until a point is reached at which the 
bend is under no stress at all, as far as ex- 
pansion is concerned. As the expansion 
continues, the stresses are reversed, and the 
bend is compressed. Thus, it is possible to 
arrange the bends so that the stresses will 
be divided equally on opposite sides of the 
normal state. 

The types thus far noted take up all 
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movement by their natural elasticity. A 
second class of expansion joints, however, 
lack this property entirely, and employ a 
slip joint, by means of which one section 
of the pipe slides into another after the 
manner of a telescope. Such a joint is il- 
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lustrated in Fig. 7. It consists of a cast- 
iron section, A, enlarged at the end so as 
to form a stuffing box, B, through which 
extends the pipe, C, which forms a portion 
of the main steam line. A gland, D, 
forced downwards by the nuts, E, E, on 
the stud bolts, F, F, compresses the pack- 
ing, G, in the stuffing box, B, thus pre- 
venting leakage of steam between the pipes, 
A and C, yet at the same time allowing the 
pipe, C, to slip into or out of the section, 
A, as the changes in temperature alter the 
length of the main. 

There is a pressure on this joint in a 
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FIG. 7. 


longitudinal direction, equal to the internal 
area of the section 4 times the steam pres- 
sure in pounds per square inch. This force 
tends to separate the sections A and C. 
The effect of parting these pipes, under full 
steam pressure, would be disastrous. To 
guard against any such possibility, the 
studs, F, F, are made very long, so as to 
extend back through the flange, H, riveted 
firmly to the pipe, C, and are fitted with 
nuts, K, K, which just miss touching the 
flange, H, when the pipe is cold. The pipe, 
C, is thus free to move longitudinally to ac- 
commodate the change of length of the 
main, yet it cannot slip wholly out of the 
section, A, because of the restraining nuts, 
K, K. It is possible to balance this form 
of joint simply by the 
steam pressure in the 
pipe, but the construc- 
tion is considerably 
more complicated and 
the cost made corre- 
spondingly greater. 


Amer. Elec. 
FIG. 9. 


dimer. Elee. 
Fic. 8. 


It is noticeable that the type of expan- 
sion joint shown in Fig. 7 is being em- 
ployed to a far less extent than formerly, 
the long bend being the ordinary means of 
taking account of expansion. The reason 
for this lies in the fact that the packing in 
the slip joint is apt to grow hard, and 
eventually leak. Also, there are cases in 
which the slip joint failed to slip as it 
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ought, with the result that walls were de- 
molished. The cost of a good expansion 
joint of this class is another disadvantage, 


when compared to that of a bend of pipe., 


It should be used only in places where the 
other forms are out of the question. 

There are various methods of hanging or 
supporting pipe lines so as to enable the ex- 
pansive movement to take place without 
damage to the pipe. In case the main is 
suspended from girders of roof trusses, the 
form of hanger shown in Fig. 8 is frequent- 
ly used. It consists of a ring, A, of flat 
iron, made in two parts, which after being 
put around the pipe are bolted together. 
The upper bolt passes through the eye of 
an eye-bolt, B, which is connected to a sec- 
ond eye-bolt, C, by the turnbuckle, D. 
These eye-bolts are made of round iron 
with welded eyes and have right and left- 
hand threads, respectively. The upper one 
is joined to two straps which hook over the 
flanges of an I-beam and are held in place 
by a bolt and nut. When a pipe is sus- 
pended by a number of these hangers, the 
movement due to expansion or contraction 
simply swings the rods, B and C, about 
the upper point of support. 

If the pipe line is supported on brackets, 
as, for example, when it is carried along 
a wall, then some arrangement like that 
shown in Fig. 9 may be used. The bracket 
A, is secured rigidly to the wall. It carries 
a cast-iron roller, B, whose curvature is 
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THE POWER PLANT OF A MODERN TELE- 
PHONE EXCHANGE. 


BY A. DALLAM O'BRIEN. 


The introduction of the common-battery 
telephone system brought with it the neces- 
sity for a source of power at the central 
office, and as each additional refinement of 
the system has been perfected, greater and 
more varied demands have been made on 
this central source of power, until at the 
present time every modern central office 
has incorporated in it a power plant which 
is in its way a most complete installation. 

It is of the utmost importance that the 
current which is furnished both to the op- 
erators’ transmitters and to the subscribers’ 
lines for talking purposes should be fur- 
nished at a constant potential or a potential 
whose variations at each succeeding instant 
shall not be of sufficient magnitude to af- 
fect the sensitive transmitter; and for this - 
purpose there is no source of power which 
so pre-eminently fulfills the requirements 
as does the storage battery. As a conse- 
quence the basis of all central office power 
plants is the storage battery, and the dif- 
ferences which may be observed between 
various plants will be largely in the method 
employed for charging the batteries. 

A potential varying from 20 to 24 volts 
may be considered as the standard in use 
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FIG. I.—DIAGRAM OF CONNECTIONS FOR CHARGING CIRCUIT. 


the same as that of the pipe. The pipe be- 
ing anchored at the middle of its length, 
expansion in either direction simply turns 
the roller, B, as the movement occurs, thus 
preventing any binding of the pipe. Means 
of adjusting the roller in any direction 
should be provided. This may be done by 
wedges and by oblong bolt holes in the 
plate carrying the roller. 


to-day, both for the current furnished to the 
line for talking purposes ana also for oper- 
ating the signalling apparatus at the ex- 
change. If the voltage of each cell is taken 
as 2.5, when the cell is fully charged, it 
will be seen that in order to obtain a 24- 
volt battery it is necessary to employ ten 
such cells connected in series, and further, 
if the discharge from the battery is con- 
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tinued until the voltage per cell drops to 
1.8, two additional regulating cells will be 
required in order to maintain constant con- 
stant at all times a potential of 24 volts. 

From the above considerations, it will be 
apparent that in order to maintain at all 
times a constant potential of 24 volts, and 
at the same time discharge the batteries 
until the voltage per cell drops to 1.8, there 
will be required a battery consisting of 
twelve cells. two of which are used solely 
for regulating purposes and may be ar- 
ranged so as to be automatically cut in or 
out of the circuit as the condition of the 
battery requires. In designing the battery 
equipment for a given office, the size of 
the cells to be used will, of course, depend 
upon the output required of the battery, 
and this in turn is a direct function of the 
number of originating calls and also de- 
pends upon the distribution of these calls 
throughout the period of twenty-four hours 
during which the battery is called upon to 
furnish current. It is probably safe to con- 
sider that during each connection which is 
completed at the exchange a current 
amounting to % of an ampere is drawn 
from the battery, and if three minutes 
(which is considerably greater than the 
average) be taken as the average length 
of connection, the output of the battery for 
each completed call amounts to 1/20 X % 
or 1/50 ampere-hours. From these data, 
and knowing the number of originating 
calls and the maximum number of calls 
during any one hour, the capacity or size 
of the battery necessary to supply the needs 
of the office may be very closely approxi- 
mated. . 

The size of cell having been determined, 
the next question that arises is the method 
to be employed in charging the battery, and 
as it is of the utmost importance that every 
possible precaution should be taken to in- 
sure the absolute readiness of the battery 
for service at all times, at least two possible 
means of charging should be provided so 
that in case of the failure of one arrange- 
ment the other may be called into play. 
Where an outside source of current is avail- 
able, it may readily constitute one of the 
means of charging, the other means being 
located in the office itself. 

For the inside source of power the gas 
or oil engine is ordinarily adopted as it 
requires no boiler plant and comparatively 
little attention. In very small offices, which 
constitute one of a group in which there 
are one or more large exchanges, the bat- 
teries may, in case of necessity, be charged 
from one of the other offices, and thus it 
1s possible to dispense with more than one 
source of power. In large offices, however, 
where the originating calls amount to 15,000 
a day or more, every precaution to insure 
the continuity of service should be taken; 
two motor-generator sets, consisting of a 
motor and generator direct-connected on 
the same shaft, should be provided. In 
addition to these there should be an engine- 
driven unit, consisting of a generator either 
belted or direct-connected to a gas, oil or 
steam engine, according to the conditions 
which govern the installation. The motors 
which drive the charging machines should 
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be so arranged that they may be driven 
either by means of current furnished from 
some outside source or else by the current 
furnished from the generator located in the 
exchange building. It may often happen 
that the voltage of the outside source 
differs from that furnished by the gen- 
erator in the exchange, and in this case 
the motor-generator sets may be so ar- 
ranged that one will operate on the out- 
side current and the other upon the current 
furnished by the exchange generator. A 
typical arrangement of a charging circuit 
of this kind is shown in Fig. 1, this circuit 
being an example of an actual installation 
in an exchange handling 20,000 originating 
calls per day. | 

From an inspection of this diagram, it 
will be seen that in this case the outside 
source of current has a potential of 230 
volts, while the office generator delivers 
current at 115 volts. The generators. are 
compound-wound machines and are con- 
nected to the charging circuit by means of 
a double-pole, double-throw switch, which 
allows of throwing either generator on the 
circuit at will. The positive side of the 
charging line to the battery is connected 
through a polarized relay which operates 
at once to break the circuit in case the 
potential of the battery rises above that of 
the charging generator, and the battery in 
consequence tends to run the charging ma- 
chine as a motor. In addition to this a 
choke coil is connected in series with the 
positive side of the charging line and serves 
to prevent sudden variations in the poten- 
tial of the charging current from affecting 
the battery. 

There are a number of other small gen- 
erator units which go to make up the power 
equipment and these are usually so designed 
that they may be driven by the 24-volt cur- 
rent from the battery. These small ma- 
chines are used for a number of different 
purposes; there are usually two ringing 
machines which consist each of a single 
double-current machine which is arranged 
with two windings on the same armature, 
the same field serving for both windings. 
One winding is connected to a commu- 
tator and serves as the direct-current motor 
armature which is driven by the current 
from the battery, while the other winding 
terminates in collector rings and furnishes 
alternating current at 75 volts for ringing 
purposes. In some cases, instead of using 
the double-current machines described 
above, direct-connected units, consisting of 
a motor and a generator, are used for the 
same purpose. 

In addition to the machines for furnish- 
ing ringing and charging current, there is 
also required a duplicate set of machines 
for supplying the interrupted current which 
is used for the “tone test,” the “busy back,” 
the “don’t answer,” and the “out of order” 
signals. All of these special signals require 
a continuous current which is interrupted 
a predetermined number of times per sec- 
ond in order that each signal may produce 
in the receiver a sound which is distinctly 
its own, that there may be no confusion as 
to the meaning of the different signals. For 
furnishing this current either a machine 


IQI 


with a double winding may be employed or 
a direct-connected motor and generator 
unit may be used. In either case the cur- 
rent from one brush on the commutator is 
led to a brush on an interrupting ring, con- 
sisting of alternate strips of conductor and 
insulator, before being led to the switch- 
board. 

The switchboard should consist of at 
least three panels, one for the charging ap- 
paratus, one for the auxiliary machines (the 
ringing and signaling apparatus) and one 
fuse panel on which are mounted the fuses 
in the different circuits as will be explained 
later. The charging panel should contain 
the main switches for the motors and gen- 
erators, the overload circuit-breakers, which 
are in the positive side of the motor circuit, 
the motor-starting boxes, the generator 
field rheostats, and the fuses in the motor 
and charging circuits. In addition to this 
apparatus, the panel should be equipped 
with an ammeter for measuring the charge 
and discharge of the battery and a volt- 
meter and voltmeter switch arranged to 
measure the voltage at charge, the voltage 
at discharge and also the voltage of each 
individual cell of the battery. The panel 
for the auxiliary machines should be equip- 
ped with the main switches, starting boxes 
and field rheostats, the necessary fuses, and 
double-pole, double-throw switches ar- 
ranged for throwing either group of ma- 
chines upon the ringing or signaling bus- 
bars as necessity requires. The third or 
fuse panel performs a most important func- 
tion, as it is on this panel that are located 
all of the fuses in the cord circuits, the 
ringing circuits and other auxiliary circuits 
which lead to the switchboard. On the 
back of this panel are arranged a number 
of sets of bus-bars connecting to the stor- 
age battery, to the ringing machines and 
to the signaling machines. These rear bus- 
bars are in turn connected to polished cop- 
per bars on the front of the board, the 
front bars being drilled and tapped for 
screws which hold the fuses in place. On 
either side of each bar is arranged a row 
of connectors which have a screw terminal 
on their front face and a lug on the rear of 
the board to which the wires leading to the 
various circuits may be soldered. The fuses 
are placed on the front of the board be- 
tween one of the screws on the bus-bar and 
one of the screws in the row on either side 
of the bar. Each cord circuit has two 
fuses, one for the front and one for the 
back cord, and the fuses are so numbered 
on the front of the switchboard that the 
cord circuit may be readily identified. It 
is not customary to run a separate set of 
ringing leads to each position, but rather 
to connect two positions on each ringing 
circuit, allowing one position to intervene 
between each two so connected, so that 
there will be half as many ringing fuses on 
the switchboard as there are positions in 
the central office. In the same way the 
tone test circuits, the busy back, the don’t 
answer and the out of order circuits are 
run from the fuse panel, there being. two 
positions on each circuit. The connections 
to the lugs on the back of the board are 
made by sewing up the outgoing circuits 
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in the form of a cable and fanning out the 
terminals on either side, so as to connect 
by means of a soldered joint to the lugs, 
there being one such cable for the ringing 
circuit, one for each auxiliary circuit and 
usually several for the cord circuits. These 
latter are carried directly to the repeating 
coil rack, where their terminals are con- 
nected to the proper terminals of the coils. 

The switchboard is preferably located in 
the wire chief’s room, in as close proximity 
to the testing desk as possible, in order that 
the wire chief or his assistant may hear if 
possible the blowing of a fuse and in any 
event upon receiving a report of trouble in 
any circuit, may be able to see immediately 
from an inspection of the switchboard 
whether the trouble is the result of the 
blowing of a fuse. In addition to the cir- 
cuits already mentioned, the trunk circuits 
are also fused on this panel, and it requires 
no great stretch of imagination to see that 
in a large office more than one fuse panel 
will be absolutely necessary. The addition 
of a recording ammeter to the switchboard 
equipment is of considerable value as fur- 
nishing a check upon the peg count and 
upon the estimated current consumption; 
it adds largely to the information needed by 
the engineering and operating departments 
of a telephone company. 

Switchboard panels in telephone offices 
differ as widely as do those in powér plant 
service. They may be made either of white 
marble or slate and are usually mounted in 
an angle iron frame which is bolted to the 
floor and is held in place by rods or angles 
fastened in the wall. The switchboard for 
the exchange generator is not as a usual 
thing located in the same room, or indeed in 
the same part of the building, as the rest of 
the apparatus. This board should consist of 
one panel containing a voltmeter, an am- 
meter, a circuit-breaker, a field rheostat, the 
necessary fuses, and a double-pole, double- 
throw switch. The leads from the gener- 
ator should be connected to two of the ter- 
minals of this switch and the outside source 
of supply to two other terminals, the two 
central terminals being directly connected 
to the switchboard in the wire chief’s room. 
By this arrangement it is possible to at once 
change the source of current from the in- 
side to the outside supply or vice versa, 
this being a sufficiently flexible arrange- 
ment to provide for most emergencies. 

The charging of the batteries is usually 
done either at night or in the early morn- 


ing during a period of light load, as with a- 


heavy demand upon the battery for current 
there is as a general thing some disturbance 
which manifests itself in the form of a 
buzzing noise on the subscribers’ lines when 
the batteries are being charged, and con- 
sequently it is customary to confine the 
charging as far as possible to times when 
the exchange load is light. 

Should trouble occur in the storage bat- 
tery it is quite possible to supply the cur- 
rent to the switchboard bus-bars directly 
from the charging generator, and by ,in- 
serting a choke coil of low resistance and 
high impedance in the circuit the variations 
of potential in the current furnished by 
the generator can be smoothed out suffi- 
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ciently to allow the exchange to operate 
during an emergency. The batteries them- 
selves are usually located in the wire chief's 
room and close to the switchboard. Ow- 
ing to the sulphuric acid fumes which are 
given off when charging, they are usually 
enclosed in a wooden cabinet which is kept 
sealed as tightly as possible and which is 
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one requisite in connection with telephone 
service that is of prime importance, and that 
is continuity of service, and almost any 
precaution which may be taken toward this 
end will be justified by the results obtained. 

The figures given in Table I show the 
size of the plant necessary for an office 
having a given number of originating calls, 


TABLE I.—Cost of Power Plants Based on Number of Originating Calls. 


Originating calls ..... ..sesooses.o 7200 9000 13500 27000 36000 50000 65000 80000 100000 
Amp.-brs. per day sige ees ecew ees 800 890 1140 1880 2400 2940 65 95 5695 
Size OF cell scsaies eera enee iaio ea G-15 G-15 G-1§ G-25 G-31 “39 che SI G-51 
harge rate amp. ..........eeeee0s aso ewe TO BEN ees 380 500 500 500 
Discharge, night, amp.-hrs. ........ 735 941 II50 1425 
Discharge, day, amp.-hrs. ........... 2200 2800 3450 4250 
Average discharge, day ........... TEE ses bar ee 220 280 345 425 
Amp. cap. chg. set ........0-cceees Saur «Ghats mete NEN pias 490 2 600 800 
TY DG a:b ate toa Leow ewe ie ne a M-4 M-4 M-4 M-5 M-6 N O 
COST. 
Baáttéry ss6ske twas on we teed e ai 1400 1400 1400 2050 2500 3000 4100 £4100 4100 
Power, machine ............--+++- 950 950 950 1050 1900 1900 2050 2400 2900 
Power, switchboard ...........0008. 450 450 450 450 550 600 700 800 1000 
Installation ........eeseeeeseeeeeee 1000 1000 1000 1000 +1000 1260 1600 1691 1931 
Ringers 5 eG hs Wren a wees GE Saw ee Ei 450 450 450 450 450 450 450 450 450 
Total cp dicews eu $50 se eeweiies ees 4450 4450 4450 5000 6400 7210 8900 944! 10381 
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provided with a ventilator for carrying off 
the fumes to the outside air. ` 

The charging machines are usually of 
sufficient size to warrant being set on a 
foundation of their own, while the aux- 
iliary machines being of small capacity and 
small size are usually grouped on an angle- 
iron support or table which raises them to 
a level of about three feet above the floor, 
so that they may be readily inspected and 
repaired. The cables from the battery to 
the switchboard and from the machines to 
the board are run in iron conduit which is 
laid under the floor, the power room floor 
usually being of concrete and the conduits 
being put in place before the floor is laid, 
the cables being pulled in later. Where the 
telephone exchange is located in a building 
which is used entirely for the purposes of 
the telephone company and where the build- 
ing is of sufficient size to warrant the in- 
Sstallation of an isolated plant for lighting, 
the question as to the advisability of in- 
Stalling a boiler plant and driving the gen- 
erators by means of steam engines is often- 
times one that requires little consideration 
for its settlement. The exhaust steam may 
be utilized for heating and where this is 
not sufficient, live steam may be added to 
make up the required amount, and the boiler 
plant fulfills several functions. There are a 
number of telephone companies operating 
at the present time a steam-electric plant 
in their office and exchange buildings, the 
plant not only furnishing the power for 
lighting and charging the central office 
storage batteries, but also utilizing the ex- 
haust steam for heating as outlined above. 
A typical plant of this kind consists of 
probably 200 horse-power in water-tube 
boilers, two direct-connected steam-electric 
units of from 60 to 80 kilowatts, one unit 
being run continuously and one held in re- 
serve. The engines are usually of the sim- 
ple high-speed type running at from 250 to 
300 r.p.m., and the generators direct-cur- 
rent machines with voltages ranging from 
110 to 220. With a plant of this kind the 
telephone company can be independent to 
a very large extent of any outside source 
of power and at the same time can utilize 
any other existing source of power in case 
of some unforeseen emergency. There is 


and also the cost of the various items which 
go to make up the equipment and the cost 
of installing the machinery. The size and 
type of the storage cells are given accord- 
ing to the standard of the Electric Storage 
Battery Company. It will be noticed from 
this table that the ampere-hours required 
per call do not agree with the figures given 
in the early part of this article, this being 
due to the fact that the former figures in- 
clude only the current used in the talking 
circuit, while the figures in the table include 
all the current which is drawn from the 
battery for talking, signaling and operat- 
ing purposes. : . 
——————— 0M 


AUTOMATIC BLOCK SIGNALS. 


BY RALPH SCOTT. 


Standard Electro-Gas Signal Construction. 


The standard Hall electrogas signal, 
which is recognized by most signal engi- 
neers at the present time as the very high- 
est development of the automatic sema- 
phore signal, was first placed in service on 
the Lehigh Valley Railroad at Buffalo in 
the early spring of 1902, since which time 
it has been giving excellent service. The 
general design of this signal is somewhat 
similar to that shown in Fig. 65. 

The only similar signal in operation, up 
to this time installed, was the electropneu- 
matic signal, which is operated directly 
by pneumatic power, the valves allowing 
the air to exert its pressure upon the sema- 
phore cylinders; these valves being oper- 
ated by electromagrets. The advantage of 
this type of signal was the direct recipro- 
cating motion, and the enormous power, 
which was not readily overcome or diverted 
by the ordinary difficulties met with in 
signal service. The disadvantage of this 
type of signal, however, was the great in- 
itial cost of the air pipes and compression 
locally and the signals themselves being en- 
tirely isolated, and independent of all other 
signals installed. This rendered unneces- 
sary a central point or station from which 
the power was distributed over a neces- 
sarily limited area to the signals. A dis- 
advantage, however, of the motor signal 
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was the fact that a large amount of gear- 
ing was necessary to transform the rotary 
plant, and the liability of the moisture con- 
tained in the air being deposited upon the 
valves or small outlets, and the consequent 
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FIG. 67. 


freezing at these points 
weather. 

These facts led to the almost universal 
adoption of the electric motor signal, which 
although not as powerful as the electro- 
pneumatic, was much more to be depended 
upon, the power in this case being applied 
motion of the motor armature into a direct 
reciprocating motion for the movement of 
the semaphores. 

Also, on account of the low voltage of the 
circuits employed, it was a very simple mat- 
ter for the brushes to become insulated 
from the commutator, either by a thin layer 
of dust or frozen moisture or by the con- 
tact of the brush upon one of the mica bars 
insulating the commutator. Thus, the ad- 
vantages of the electric motor signal were 
gained through the acquisition of a number 
of inherent difficulties. 

One of these difficulties appears in the 
electrogas signal, which combines the great 
reserve power of the electropneumatic with 
the simplicity and isolation of the electric 
motor signal. The power for operating 
the electrogas signal is liquid carbonic acid 
gas, which is a very familiar and simple 
means of obtaining great power. 

On account of its extensive use for soda 
water and other purposes, it is compara- 
tively inexpensive and capable of being 
readily transported. It can also be stored 
for any length of time without the slight- 
est depreciation. It has also a very high 
expansive power, which may be easily reg- 
ulated by special valves. 

The expansion is not attended by any 
precipitation of moisture. In fact, the 
greater the expansion the greater its ability 
for drying any moisture which may be 
present. Especially is this true when ex- 
hausting; any moisture which happens to 
be deposited in the pipes through which it 
passes being rapidly absorbed, and thus 
fortunately removing one of the greatest 
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difficulties that has been met with in any 
type of signal—that is, the liability of clog- 
ging the moving systems by the freezing of 
the moisture present. 

With these objects in view, it is very evi- 
dent that liquid carbonic acid gas forms 


an ideal motive power for a mechanism’ 


that is intermittently operated, but which 
must be absolutely accurate in these oper- 
ations. . 

One of the greatest difficulties which 
was met with in forming the electrogas 
signal was the construction of a valve 
which would not allow the gas at the com- 
paratively high pressure at Which it is used 
to leak through these valves at the time that 
the signal was not in operation. 

A section of one of these valves as ac- 
tually constructed is shown in Fig. 71. 

The construction of the electrogas signal 
requires the same standard accessories as 
do all forms of motor signals. 

The flasks employed are about 4% feet 
long and 8% inches in diameter. These 
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flasks are placed in the ground at the base 
of the signal, in an iron chute. When fully 
charged they weigh about 150 pounds and 
contain approximately 50 pounds of liquid 
gas. The pressure in a newly charged 
flask is about 800 pounds per square inch, 
which, however, is reduced through the re- 
ducing valve to about 40 pounds, which is 
the pressure required for signal operation. 

To prevent the explosion of a flask when 
left in a heated position or during rough 
handling, they are provided in their upper 
extremity with a safety valve which re- 
leases at 2400 pounds pressure. If the flask 
were left near a locomotive boiler or in 
the hot sun, this safety valve would oper- 
ate. 

The actual construction of the most ap- 
proved form of electrogas signal is shown 
in Figs. 67, 68 and 69. In Fig. 67 a front 
elevation of the mechanism required for 
the operation of two semaphores, which 
is the case with the home and distant signal 
is shown. The semaphores themselves and 
the signal pole are not given in this view, 
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the rods connecting with the signal arms 
through a long vertical rod. The vertical 
cylinders are the means through which the 
power is applied to the movable piston, 
which moves the semaphores to their clear 
or danger positions. 

The cylinders themselves are movable 
and are fastened directly to the rods oper- 
ating the semaphores, the piston being rig- 
idly fixed to the base of the mechanism 
irame. The gas which enters through the 
small pipe in the center of the'piston causes 
the cylinder to move upward, thus placing 
the sgnal semaphore to the clear position. 
Tl:e gas is admitted to the working cylin- 
ders by means of a valve which is operated 
by an electromagnet. These electromagnets 
are energized by means of current taken 
directly from the track in the usual manner, 
forming virtually the track relay and con- 
trolled cnly by the track circuit. 

The imagnets for the home and distant 
signals are shown respectively at the right 
and left of the elevation. When the signal 
has been moved to the clear position, it is 
held in this position by means of curved 
levers and latches which are held in place 
by the relay itself. The distant signal is 
cleared after the home signal has been 
moved by means of a switch which is oper- 
ated by the movement of the levers fastened 
to the home signal. 

In Figs. 68 and 69 the mechanism of this 
signal is shown, which represents a par- 
tial section and side elevation. A frame, R, 
forms the housing for the cylinder and pis- 
ton, a, the pedestal, b, supporting this pis- 
ton; through the center of which the pipes 
c nd d, supplying gas to the cylinder pass. 
The pipe, e, leads from the reducing valve, 
f, directly to the expansion chamber pass- 
ing from the latter to the valves g, which 
are electrically controlled; that is, through 
the armatures of the relays. The pipe, h, 
connects the supply tank directly to the re- 

A during valve; the ar- 
matures, 3, of the re- 
lays operating the 
valves, g, by means of 

S and the other con- 
_ nections shown in Fig. 

68. The latch, l. 

which is shown in 

section, holds the sig- 
nal clear by engaging 
with the clutch lever. 

The clutch arma- 

ture is shown at M. n 

and J are two buffer 

levers which prevent 
this clutch lever from 
striking the magnet 
ends when the signal 
passes to the danger 
position. They also 
hold, at a short dis- 
tance from the poles 
of the magnets, the 
clutch armature, 
which prevents the 
signal while at the danger position from 
freezing fast in case moisture condenses on 
these clutch armatures in cold weather. 
The levers, p and q, are for the purpose of 
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cutting off the supply of gas from the work- 
ing cylinder, and also for allowing it to 
escape when the signal has reached the full 
clear position. These levers are controlled 
by means of the pawls, s. The clutch cast- 
ing, r, is rigidly fastened to the cylinder 
rod so that the stroke of the cylinder will 
not be changed after being set. It also car- 
ries the roller, u, which engages with the 
pawl s, when the cylinder has reached the 
upper position, and thus cuts off the gas, 
the amount of movement of the cylinder be- 
ing dependent upon the position of the 
clutch casting, r. 

The front armatures of the magnets, W, 
operate the gas valve, the rear valve hold- 
ing the signal in the clear position through 
the long lever shown. The electric switch, 
X, which is placed on the top of the left- 
hand magnet, is operated by the rod, y, 
whenever the latter is engaged by the stud, 
gz. This switch is not shown in the front 
elevation. The gauge, A, on the reducing 
valve, f, is provided with two pointers, 
. which move over two different dials, and 
indicate respectively the pressure in the 
supply tank and the pressure at which the 
signal is operated, which, as stated be- 
fore, is in the neighborhood of 40 pounds. 

When the signal is moved to the clear 
position, the magnets, w, become energized, 
the armatures, B and I, being attracted, 
thus opening the valve by means of the con- 
nections, G and S. The exhaust valve (re- 
fer to the section shown in Fig. 71) is 
then forced against its seat, the supply 
valve at the same time being opened, thus 
allowing the gas to enter the cylinder 
through the pipe, H. 

This causes the cylinder to move in its 
upper position and puts the semaphore at 
the clear position. | 

As soon, however, as the latch, J, has 
moved past the toe of the clutch lever, k, 
the roller, J, raises up the pawl, s, thus al- 
lowing the cut-off lever, g, to move to its 
lower position. This cut-off lever being 
engaged with the nut, J, forces downward 
the links, K and L, thereby opening the 
exhaust valve, M, and closing the supply 
valve, N. The entire weight of the mov- 
ing signal is now exerted upon the latch, J, 
at which position it is engaged with the 
clutch lever, being thereby held in the clear 
position, by reason of the energization of 
the clutch magnets, which hold the arma- 
ture, m: 

The switch, X, which reverses the cur- 
rent in the magnets after the signal has 
moved to the clear position is operated by 
means of the stud, z, thus raising the rod, 
y, and moving through an arc the switch 
shaft, which thereby changes the contacts. 
When the contacts become de-energized, 
as will be caused by the entrance or move- 
ment of a train in the section to which 
they are connected, the armature, m, is 
released, thus allowing the clutch lever, k, 
to move backward, and causing the latch, 
I, to pass the toe of the lever. This allows 
the signal to drop to the danger or the stop 
position by gravity. 

As soon as the check valve, Q, shown in 
section in Fig. 71, has been partly closed, 
the cylinder acts in the same manner as a 
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dash-pot, the exhaust gas at the same time 
bleeding through the narrow port, and 
bringing the signal gradually to a position 
of rest. 

The purpose of the expansion chamber, 
which is connected immediately between 
the reducing valve and the valve controlled 
by the magnets is two fold; first, it allows 
the gas coming from the flask to expand 
to a lower pressure, before passing through 
to the cylinder, and thus .by reducing the 
consequent pressure, allows its expansion 
to be more fully used. Second, it decreases 
the liability of the gas from taking heat 
before passing to the controlling valve, and 
thus causing the condensation or freezing 
of any particles of water which might be 
present. 

The slow expansion, on the other hand, 
does not utilize much heat, but more evenly 
distributes the difference in temperature. 
If, however, freezing should occur, the 
frozen water is in a very finely divided 
state, which usually does not prevent the 
movement of the cylinder. 

The area of the piston itself is five square 
inches which, therefore, produces a pres- 
sure in the direction of motion of 200 
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pounds, which also allows a large margin 
for the prevention of motion of the sema- 
phore by sleet or frost. By increasing the 
working pressure at the reducing valve, 
this margin may be increased to any de- 
sirable figure. A fifty-pound charge will 
produce about 12,500 signal movements. 

As we have already shown, the relay mag- 
net performs two functions: first, holds the 
magnet clear; and second, operates the valve 
which controls the admission of gas to the 
cylinder. The amount of energy required 
to perform both these functions is very 
small, and seldom, in any case, exceeds 
1/10 watt. 

Less energy is required to hold the signal 
at clear, owing to the great leverage of the 
clear position armature, and to the fact of 
the winding on the magnets being double. 
These windings are connected in series, to 
hold the signal at clear, and in multiple, 
when the operation of the valve is required. 
This change in connection is brought about 
by the levers, which act upon the reversing 
switch. 

When the signal is used in connection 
with the polarized relay or wireless track 
circuit system; when one of the windings 
is disconnected from the batteries, it 1s im- 
mediately short-circuited, the self-induc- 
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tion of the core thus preventing the magnet 
from being demagnetized, thus holding the 
armature for a short time before being re- 
leased. This holds the signal at the clear 
position sufficiently long to prevent the sig- 
nal mechanism from moving to the dan- 
ger position when the polarity of the track 
system is changed. 

The arrangement of a three-position sig- 
nal movement is somewhat similar to the 
home: and distant arrangement above de- 
scribed, a walking beam being introduced, 
with the utilization of only one signal rod. 
When the home signal is cleared, the blade 
moves at an angle of 45° with the signal 
post; and if the distant signal moves to 
clear, the walking beam, by an increase in 
leverage, moves the signal rod parallel with 
the signal post or at an angle of 90° with 
the danger position of the signal. 

One of the greatest advantages of the 
electrogas signal is the steadiness and ex- 
treme rapidity with which it moves to the 
clear position. The time consumed varies 
from one to two seconds, according to 
the amount of gas which is allowed to pass 
the valve, this amount being adjustable. 

The semaphore movement, when com- 
pared with the electric motor signal, of 
which the power applied decreases as the 
rotation of the armature increases, is much 
more uniform. The battery current, which 
is necessary to operate the clutch magnets, 
is .o18 ampere, after the signal has moved 
to the clear position. Two windings, as 
above stated, are provided in the clutch 
magnets — the  high-resistance winding, 
which is obtained by connecting the wind- 
ings in series, is used to hold the signal in 
the clear position and the low-resistance 
winding obtained by connecting the wind- 
ings in multiple is used to clear the signal 
by operating the valves, etc. 

In the light in which the electrogas sig- 
nal is considered, it seems fair to assume 
that before long either this signal or a mod- 
ification of it will be used by nearly all 
railroad systems as standard. 


Gas Valve. 


An end elevation of the valve employed 
in the electrogas signal is shown in Fig. 70. 
To more clearly describe the parts of this 
form of valve a section is given in Fig. 71. 
The lever from the armature of the elec- 
tromagnet is connected to the valve stem, 
f, at the end, e. The end, h, connects, by 
a short pipe, to the reducing valve, which in 
turn passes to the gas flask. When the 
armature of the relay is attracted, the end 
f is raised from its seat, thus admitting 
gas from h to the chambers, a and c. 

At the same time the exhaust valve is 
closed by the action of g, which moves 
against its seat. Gas then passes from the 
chamber, a, to the threaded end, d, which 
passes to the cylinder of this signal. When 
e returns, on the cessation of the current 
in the relay, the exhaust is started at g, 
thus allowing the air to pass from the signal 
cylinder. At the same time, the admission 
of air is prevented by the closure of f. 
The pressure of the gas holds f in its lower 
position until overcome by the movement 
of the relay armature. 
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Blow-off Cock for Boilers.— Engineer- 
ing describes the simple form of blow-off 
cock. for boilers shown in two views by 
Fig. 1, one being a vertical longitudinal 
section and the other a sectional plan. The 
following advantages are claimed for the 
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FIG. I.—BLOW-OFF COCK. 


cock: (a) When shut, none of the work- 
ing surfaces are exposed to the water in 
the boiler, and, therefore, no dirt or scale 
can be deposited on them, and there is no 
scoring of the faces, no leakage, and no 
stiffness of action; (b) the gland is com- 
pound, the stuffing-box being formed by a 
detachable part, which is bolted to the body 
of the cock, thereby enabling the packing 
to be renewed while the boiler is under 
steam. (c) There is a safety lock which 
prevents the key from being removed un- 
less the plug is properly closed. It will be 
seen on reference to the illustration that the 
advantage (a) is secured by cutting away 
the plug on the boiler side, so that its wear- 
ing surface does not extend beyond the 
wearing faces on the casing, the casing be- 
ing enlarged in bore beyond its faces, which 
extend no farther than the solid part of 


the plug, when the latter is closed. The 


cocks have been extensively used both on 
high and low-pressure boilers. 


Automatic Insulation Testing Device. 
—The London Electrical Review describes 
an automatic insulation testing device, the 
arrangement of which is shown by Fig. 2 
herewith, The apparatus is applicable to 
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all installations where both conductors are 
insulated, whether direct current or alter- 
nating current, and may also be used in 
central power stations to supplement or 
replace the Hopkinson two-lamp indicator, 
whose function it closely parallels. The 
current from the supply mains passes 
through conductors, of which a few turns 
are wound round the ends of a glass tube, 
T; the tube contains a liquid upon the sur- 
face of which a float, F, supports a small 
magnet, M, a guide, G, preventing the float 
from clinging to the side by capillary at- 
traction. A disc, D, is attached to the float, 
to indicate its movements. The float is con- 
trolled by a magnet, M1, so as to stand nor- 
mally central when the insulation of the 
circuit is unimpaired, the currents in the 
coils neutralizing one another’s action. If 
now a leakage occurs on either side of the 
system on the leads, s or s,, whether a 
load is on or not, the go and return cur- 
rents in the coils will no longer be equal, 
and the float will be attracted toward that 
side on which the leakage occurs, the dis- 


placement being approximately proportional 


to the magnitude of the leak, and being per- 
manent so long as the leak exists. Directly 
the leak is removed, the float returns to the 
mid-position. If both sides of the circuit 
are faulty, the float will move toward the 


FIG. 2.—INSULATION TESTING DEVICE. 


side on which the greater leakage exists— 
the case of exactly equal leakage of any ma- 
terial magnitude is so unlikely to occur for 
any length of time, that it need hardly be 
considered. An alarm signal or automatic 
cut-out can, of course, be easily operated by 
contacts made by the float at suitable posi- 
tions in its travel. The apparatus is very 
simple, and not likely to get out of order. 
A model of it was appreciably affected by 
an artificially-produced leakage of 1-40 am- 
pere, and obviously a growing leak would 
be distinctly indicated long before it at- 
tained a magnitude capable of doing in- 
jury. 
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Electromagnetic Relay for Voltage 
Regulators.—The Elektrotechnische Zeit- 
schrift contains an interesting article on 
an electromagnetic relay for voltage regu- 
lators. The new arrangement for direct 
current, shown by Fig. 3, is described. -+ 
and — are the two points where the volt- 
age is to be held constant. m, and m, are 
two electromagnets and the resistances, w, 
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FIG. 3.—-ELECTROMAGNETIC RELAY. 


and w, are inserted between the points + 
and — and the windings of m, and m, 
respectively. m, is the magnet which is 
intended to close a contact when the volt- 
age becomes too high. m, is the magnet 
which shall close a contact when the volt- 
age becomes too low. The position of the 
different parts of the apparatus shown in 
the illustration is for normal voltage. The 
armature, a,, is in this case not attracted by 
m,, and is pressed by means of the 
spring f, against the screw $, So that 
the contact, c, d is broken. The arma- 
ture, a@,, is attracted by m, and rests 
against the screw, S$, while the spring, 
f,, tries to draw it back. The contact, C dy 
is therefore also broken. Rough adjust- 
ment is made by means of varying the 
tension of the spring, f, and f,, more exact 
adjustment by means of the screws, s, and 
$> The adjustment of $, and f, determines 
the highest voltage to which the e.m.f. is 
is permitted to rise; the adjustment of fa 
and s, determines the lowest voltage to 
which it is allowed to fall. Should. the 
voltage rise above the higher limit, a, is 
attracted by m, and connects b» c, and d. 
Thereby the switching device is supplied 
with current which is assumed to be oper- 
ated by an electromagnet, the left magnet, 
M,, being acted upon in this case. This 
accomplishes the desired diminution of the 
voltage and at the same time closes the 
switch, S,. The winding of m, is thereby 
short-circuited, so that it is no longer mag- 
netized and the armature, G,, returns to its 
normal position, being drawn back by the 
spring, f,, the circuit of M, being now 
interrupted. Thereby the switching de- 
vice is also brought back to its normal po- 
sition and the switch, S w 1S again opened 
and the original condition has thus been re- 
produced except that the voltage has been 
reduced, so that the armature, a is no 
longer attracted. In case the voltage drops 
below the lower limit, the right hand of the 
apparatus operates in a similar manner. 
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A New Dynamo Brush.—Of recent 
years the tendency in dynamo brush design 
has been towards the production of a 
brush combining the sparkless collecting 
properties of carbon with the high carrying 
capacity of metal. The Electrotechnische 
Zeitschrift gives the following particulars 
of a new brush patented by Messrs. Svenska, 
of Stockholm, which claims to accomplish 
this combination. It is known as the bronze- 
carbon brush, but the mass of the brush 
does not consist, as the name would seem 
to imply, of a mixture of powdered bronze 
and powdered carbon, but of pure pow- 
dered graphite, of which each separate par- 
ticle is first covered with a coating of cop- 
per and then with one of tin. The method 
employed for coppering and tinning the 
particles is a trade secret. After this proc- 
ess is completed, the powder is hydraulic- 
‘ally compressed in a dry and cold state, 
and without any special binding material, 
into the required shape. The hardness of 
the brush can be varied at will during this 
operation. Afterward the brushes are 
heated sufficiently to cause the copper and 
tin coatings to combine and form a bronze 
coating. In this way every particle of 
graphite powder receives a coating of 
bronze, but the smallness of these particles 
keeps the material quite homogeneous. It 
will take a polish and is readily soldered, 
and also possesses lubricating qualities ow- 
ing to the presence of about 20 per cent of 
free graphite. Tests carried out at the 
Government Laboratories in Stockholm 
have proved that the conductivity and the 
contact resistance of these brushes are the 
same as those of ordinary plate 


AMERICAN ELECTRICIAN 


use of electricity as motive power in two 
English wood-working shops. On account 
of the very intermittent character of the 
load in such shops electricity is peculiarly 
applicable, and the resulting economies are 
so great and readily apparent that the won- 
der is that any other means of driving 
should be at all considered. There is noth- 
ing unusual with regard to the general ar- 
rangement of the motors and driving gear, 
except that the motors and 
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provided with a pulley 20 in. in length, 
which is supported at its extreme end away 
from the motor by a third bearing. The 
vertical spindle turns at ahout 4000 r.p.m., 
and the speed of the band saw is 4800 ft. per 
minute. When driving the belts only the 
motor took 2.4 amperes, and when driving 
the belts and band saw, running light, 3.5 
amperes. Some test results are tabulated 
below: 


their starting and regulating § g 

rheostats are, of course, suit- p § ai S u 

ably enclosed in order to keep FE © 3 Bs o 

sawdust from interfering with ats 35 a3 Js ag 

the smooth working of the -> Deal 8 i 

installation. In a Gravesend 7o Pitchpine ut a iat 1 9 in. 20 

shop, there are five motors, all 35, Motor and rf grs ae tse running laar 

semi-enclosed and compound “Hoatding reed pected 

wound, with the exception of 375- Deal angie: the sides 7 ng 1: ft. 6 in, = 20 
in. A n. 


a 32-h.p. motor, which is shunt... 
wound. The potential of the 3-5 
supply is 460 volts. 
The circular saw bench can take any size 
of saw up to 3 ft. in diameter, and the 
maximum thickness of wood which may be 
cut is 13 in. This machine is driven at 
about 1000 r.p.m. by a 12-h.p. motor placed 
in a brick-lined pit underground, and power 
is transmitted by a 5-in. link-leather belt, 
this belt being completely enclosed by a 
wooden casing. It was found that the saw 
bench, when taking a 10-in. cut at the rate 
of 6 ft. per minute on Io -in. by 7-in. damp 
pitch pine, required 13.8 brake-horse-power 
to drive it. The results of some further 
tests will be found in the following table: 


Pitchpine 
Vertical spindle with ral 
vious test on spindle running light. 


or gauze brushes. Curves con- ġa 7 M 
necting watts lost in ohmic re- g E g 5 P N 
i ith th ipheral Sa O E gg gg a © 
sistance wi e perip Sag EE ~ 3 be 8 as ge 
speeds of the commutator in EFIS J > i ts ge =e ag 
ED 

meter : PSr second at current -25 Motor and saw running light. 24 in. X + in. 
densities of I1, 5 and IO am- rap Motor and a, running | ight. 36 in. X 8 fe in, 
peres per square centimeter, mee er 6% i 9 A 5 24 in. 

i i ; Pitchpine in. 6 ft. i 24 in. 
respectively, both for ordinary : 33 tchpi s in 6 i 6. in. ;; 34 in. 
carbon brushes and for bronze- 12.5 Deal 3 in. 36 in. 


carbon brushes, show that the 
difference between the ‘two types of brush 
is especially marked at the higher current 
densities. For instance, at a peripheral 
speed of 15 meters per second and a cur- 
rent density of 10 amperes per square centi- 
meter, the loss with ordinary carbons was 
34.5 watts, while with the bronze-carbon 
brushes, under the same conditions, the 
loss was only 3.4 watts. With regard to 
sparkless running, it has been found that 
the bronze-carbon brushes behave as well 
as pure carbon brushes, and replacing the 
latter by brushes of the same size and 
shape, but made of bronze-carbon, does not 
affect the running of the ma- 
chine. The rate of wear of 


The tenoning machine is driven at 2700 
r.p.m. by a link belt from a 5-h.p. motor 
running at 1200 r.p.m. This machine can do 
various kinds of work, according to the 
tools with which it is fitted at the time. 
When running light, its motor took 5.5 am- 
peres, and when the machine was tenoning 
pitch pine, removing 3.5 cubic inches of 
wood in I0 seconds, the current consumption 
amounted to 9.5 amperes. A planer de- 
signed for 8 in. by 24 in. planks, is driven 
by belt from a 5-h.p. motor running at 800 
r.p.m. The planer itself runs at approxi- 
mately 4000 r.p.m. The following figures 


_are the result of some tests: 


e tee 
these bronze-carbon brushes is i 8 ws © 8 © 4 
slightly greater than that of p8 gy Sy 33 Bo o t 
metal brushes, but, on the <8 Ms zs ÉS Sa Eg 
other hand, the wear of the 2.5 Motor and planer running light. 
commutator is much less. 5-5 Pitchpine 9 in. % in. under cut 8 ft. 6 in. 25 
5.2 Pitchpine sin. 34 in. over cut 6 ft. 20 


Electric Driving of Wood-Working 
Shops.—The Electrician of London, in an 
article with the foregoing heading, gives 
some interesting results obtained from the 


Another 5-h.p. motor, running at 1200 
r.p.m., drives a band saw and a vertical 
spindle machine. Both machines are driven 
by belt and for this purpose the motor is 


cutters used for the pre- 


Electricity is also employed for lighting 
the shops. The amounts paid by the owners 
for the last two quarters for energy were 
£3 18. 6d. ($14.94) and £2 12s. 11d. ($12.82), 
respectively. Another installation somewhat 
similar to the one described is driven by five 
shunt-wound semi-enclosed motors, the serv- _ 
ice supply being at 214 volts. A band saw is 
driven by a 3!4-h.p. motor by means of spur 
gearing (raw-hide pinion) and a belt. The 
speed of the motor is 1250 r.p.m., and the 
gearing is such that the band saw runs at a 
speed of 3600 ft. per minute. When both 
motor and saw were running light the cur- 
rent taken was 4.5 amperes. Some interest- 
ing tests carried out with this machine are 
recorded below- 


Depth of 
cut. 
Leng ot 
Time in secs 


è 
9.0 Deal 6 in 2 ft. 25 
7.5 Mahogany ai 1 ft. 4 
10.5 Oak 4% in. z ft. 6 in. 15 
10.0 234 in. r ft. 15 


The circular saw is driven by a 7-h.p. mo- 
tor by spur gear only, and as the gear ratio 
is approximately 1:1, the speed at the motor 
shaft, i.e., 1050, is the same as that at the saw 
spindle. Although the bench can accommo- 
date a saw with a diameter of 24 in., the 
saw in actual use is 19 in. only, and when 
running light requires 7.5 amperes. 


= T e tag 

gaS yo 3 z CE 
TE: 33 £ gS 
> Uh S ox g 8 
< AA Mè As Sk BS 
17.5 Deal 2 in, 6 ft. 2 in. 10 
14.0 Deal 1% in. 4 ft. 3 in. 

15.0 Deal 1% in. 7 ft. 3 in. Š 
18.0 Deal 6 in 2 Å. 20 


A French vertical spindle runs at the 
high speed of 5000 r.p.m., and is belt-driven 
by a 2%-h.p. motor running at some 1300 
r.p.m. 


cate amperes Description of work done. 


motor. 


.0 Motor and spindle running light. 
0 Sash work in deal, cut pA 


in. wide. Length £ wood 7 4 
M oe I cones = 
7.5 r and machine runa ng light, but 
a large cutter (3 in. ) 
fixed to spindle. 


Ditto, moulding work. 
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Current in this latter installation is 
charged for at the rate of 3d. (6 cts.) per 
unit, and the actual cost of electric energy 
during the quarter was £4 6s. 10d. ($21.08). 


Regulator for Solenoids, —Engineering 
contains a patent note of a regulator for 
rendering more equable the movements of 
the cores of solenoids employed for con- 
trolling or regulating electric circuits in 
any of the forms of apparatus in which 
the movements of cores inside solenoids 
are employed for effecting the regulating 
or controlling operations. The cores or 
plungers of the solenoids are made a mod- 
erately close fit, and are arranged to move 
up and down within tubes of metal ar- 
ranged within the solenoids and closed at the 
bottom. The tubes within which the plung- 
ers or cores move are connected at the bot- 
tom by a pipe which can be fully or par- 
tially opened by a cock. The tubes in 
which the cores move are partially filled 
with oil or other suitable liquid. The 


FIG. 4.—REGULATOR FOR SOLENOIDS. 


damping or dash-pot effect of the arrange- 
, ment may be increased or diminished by 
opening or closing the cock in the pipe con- 
necting the two tubes in which the cores 
or solenoids move to a greater or less ex- 
tent. a and a! are two solenoids which 
are designed to act against one another, 
and which respectively actuate the cores 
or plungers, b and b, which fit closely 
into the tubes, c, ct, of brass, or other 
suitable material, on which the solenoids, 
a and @, are wound. The two cores, b 
and bl, are fixedly attached to a pulley 
wheel, w, by a cord, this pulley wheel car- 
rying an arm, y, which is adapted to move 
over the contacts, z, x, x, of the rheostat, 
and so introduce or withdraw resistance 
into or from the electric circuit which is 
to be controlled or regulated. The two 
tubes, c and c!, are closed at their lower 
ds, and connected together at the bot- 
om by the pipe, p, in which is the tap or 
ock, #, by means of which the flow of 
iquid through the said pipe, p, can be con- 
trolled. The operation of the apparatus is 
as follows: When either of the cores of 
he solenoids is attracted downwards, say, 
or example, the core, b, is being drawn 
own by the solenoid, a, the tap, £, being 
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open, the oil or other liquid is forced 
through the pipe, p, and the tap, t, from 
the tube, c, into the tube, c1, where it as- 
sists in raising the core, 51, When the 
cores are moved in the opposite direction 
the liquid is, of course, forced from the 
tube, c1, back into the tube, c. By open- 
ing or closing the tap, t, to a greater or 
less extent the rate of flow of the liquid can 
be controlled, and in this way the rapidity 
with which the cores move up and down 
under the action of the solenoids can be 
increased or diminished, while anything re- 
sembling violent or shock-producing move- 
ment can be completely prevented. 


Lightning Arresters and Safety De- 
vices.—The Elektrotechnische Zeitschrift 
contains an illustrated description of new 
safety devices made by a German cable 
works to prevent excessive rises of volt- 
age. With horn lighting arresters an ex- 
act adjustment is difficult, since the arc is 
liable to fuse the ends of the electrodes 
where they are nearest to each other, and 
thus produce small points prolonging the 
terminals and thus diminishing the air-gap. 
The result is that the lightning arrester 
may begin to act slightly above the normal 
voltage. Moreover, with low voltages the 
horns must be adjusted in such close prox- 
imity that especially when they are used in 
the open air, water or snow may settle in the 
air-gap. To prevent these disadvantages a 
closely adjustable auxiliary arc-gap is pro- 
vided, which begins to act at a voltage 
which may be predetermined with a high 
exactness. This auxiliary air-gap sends out 
radiation to the main air-gap between the 
horns and starts the main arc. Fig. 5 
shows the arrangement. The main air-gap, 
F, is made larger than usual. The aux- 
iliary air-gap, f, consists of a platinum point 
and a small platinum plate fixed at the 
earthed horn. The other horn (which is 
connected to the line, L) is connected with 


FIG. §.—LIGHTNING ARRESTER. 


the platinum point through a resistance, w. 
This resistance, w, is about 10,000 ohms 
per 1,000 volts; the object is to reduce the 
energy required for actuating the auxiliary 
air-gap to a small value. Another arrange- 
ment, which is used especially on mixed 
lines, consisting of overhead wires in con- 
nection with cables, is Zapf’s drum. In or- 
der to protect the cable against dangerous 
overvoltages, this drum is provided at the 
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point where the overhead line conects with 
the underground cable or at a point where 
the line is connected with machines to be 
protected; the purpose is that the fault 
shall be produced at this point. The drum 


‘consists of a short length of single conduc- 


tor cable which is wound on an insulated 
drum and acts at the same time as a chok- 
ing coil. The single windings of the earthed 
lead mantle of this cable are insulated 
against each other. In the conductor which 
earths the lead mantle a switch is provided 
which is opened after the accident has hap- 
pened until repairs may be made. A third 
device described is adapted for cables only. 
It is similar in principle to Zapf’s drum. 


Some Recent 


Electrical Patents 


Commutator Brush Holder.—Brush- 
holders and car couplings are patented in 
somewhat similar numbers, both subjects 
apparently having maximum attractiveness 
for persons of inventive minds. One of the 
most recent patents on brush-holders relates 
to the form illustrated by Fig. 1 and was 
issued to Messrs. William Heap and W. A. 
Barnes, of Bolton-le-Moors, England. The 
brush, o, is of special shape, as the illus- 
tration clearly shows, the enlarged head 
being adapted for clamping between a lug, 
b, which is integral with the pivoted arm, 
a, and a claw, m’, at the extremity of a 
sliding plate, m. This plate is drawn in- 
ward by the short end of the lever, j, which 
is pivoted to the main arm, a, under the 
influence of the helical spring, k. One end 
of this spring is seated on one leg of 
the pawl, $ which is pivoted on an arm, 


FIG. I.—COMMUTATOR BRUSH HOLDER. 


mounted on the stud, but immovably. The 
arm, may be adjusted about the stud 
(and held by the pawl, į) to give the de- 
sired compression to the spring, k, and the 
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latter, after drawing the claw, m’, solidly 
against the brush head, obviously presses 
the brush against the commutator, the arm, 
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a, being mounted loosely on the brush- 
holder stud. Patent No. 781,650. 


Rheostat.—The nuisance of making con- 
nection between the tap points of a rheo- 
stat conductor and the contact plates or 
buttons on the face plate is re- 
duced to a very low degree in 
the construction patented by Mr. 

W. H. Powell, of East Orange, 
N. J., and illustrated by Figs. 2 
and 3. The conductor is a con- 
tinuous ribbon having its starting 
end attached to the central post, 
B, about which the ribbon is 
wound, the successive convolu- 
tions being, of course, insulated 
from each other. At suitable in- 
tervals the convolutions of the 
ribbon include in their embrace 
the successive contacts, C, with 
which the convolutions imme- 
diately next to them make elec- 
trical contact. The traveling 
brush, N, on the rheostat arm 
sweeps over the upper ends of 
the contact posts and cuts out the 
sections of the ribbon conductor 
in the usual manner. The con- 
ductor is enclosed in the box and 
the posts, C, protrude through 
the face plate to the proper 
height for contact with the trav- 
eling brush; this arrangement is 
clearly shown in Fig. 2, in which 
K is a spring for returning the rheostat arm 
to the “off” position when it is released by 
the magnet, P. The contacting part rests 
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FIG. 3.—RHEOSTAT. 


on the dead-block N which is attached to 
the upper slate. Patent No. 783,979. 
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VI. 


Alonzo Gartley. 


Alonzo Gartley was born at Cedar Falls, 
Iowa, on the eighteenth day of October, 
1869. His early education was acquired in 
the public schools, and in 1886 he received 
an appointment as a naval cadet in the 
United States Naval Academy at Annapo- 
lis. In 1892 he resigned from the Naval 
Academy, and spent the following year 


with the Pennsylvania Iron Works Com- 


pany as a designer of ice machinery. Dur- 
ing the next seven years he was connected 
with the United Gas Improvement Com- 
pany of Philadelphia as a constructing en- 
gineer and in the executive department. 
In 1900 he became general manager of the 
Hawaiian Electric Company, Ltd., of Hono- 
lulu, which office he still retains. The 


growth of the Hawaiian Electric Company 


ALONZO GARTLEY. 


since Mr. Gartley’s connection with it is 
interesting. When he took charge in Feb- 
ruary, 1900, the plant carried a load of 390 
kilowatts, 300 being in 110-volt alter- 
nating current and go in 120-volt di- 
rect current. There were then in- 
stalled 10,500 16-c.p. incandescent 
lamps and about 100 horse-power in 
direct-current motors and no arc 
lamps. At the close of 1904 there 
were connected in circuit 31,000 16- 
c.p. incandescent lamps, over 600 
horse-power in 500-volt direct-current 
motors and 220 arc lamps, and this 
in spite of the fact that the popula- 
tion, especially among the whites, had 
very materially decreased. Over 85 
per cent. of the business is done with 
the white population, of whom there 
are about 7000 and the balance is divided 
among Portuguese, Japanese, Chinese, Porto 
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Ricans, Koreans, natives and other national- 
ities, numbering about 33,000. Mr. Gartley 
is an associate member of the American 
Institute of Electrical Engineers, and a 
member of the United States Naval Insti- 
tute, American Gas Light Association, and 
the Pacific Coast Gas Association. 
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TESTS OF TANTALUM LAMPS. 


There appeared in the March number of 
the AMERICAN ELECTRICIAN a short de- 
scription on the new tantalum incandescent 
lamp, recently developed by the German 
firm of Siemens & Halske, of Berlin. Since 
then Messrs. A. E. Kennelly and S. E. 
Whiting have made some tests on a batch 
of ten, the results of which are quite in- 
teresting. These lamps were all alike and 
of the type shown in connection with the 
article published last month. For pur- 
poses of comparison a 3.1-watt, 120-volt, 
16-c.p. Edison carbon filament incandescent 

lamp was taken at random from 
a number of similar lamps and 
used. The tantalum lamps were 
110-volt lamps having a normal 
horizontal candle-power of 25 
hefner units. All of the lamps, 
including the carbon lamp, had 
frosted globes. The tantalum 
lamp became appreciably lumin- 
ous at a terminal em.f. of 9.5 
volts, or about 9 per cent of its 
normal working voltage. The 
carbon filament became lumincus 
at 24 volts, or about 20 per cent 
of its normal voltage. Thus i 
tantalum filament will begin to — 
glow at a much lower voltage 
than the corresponding carbon 
filament. This may prove a use- 
ful property in testing and the 
like. The horizontal candle- 
power of the tantalum lamp is 
markedly greater than that of the 
carbon lamp. The luminous eff- 
ciency, or candles per watt, of ! 
the tantalum lamp is also mark- 
edly greater than that of the car- 
bon lamp tested. Thus at 110 
volts the tantalum lamp consumed 
2.2 watts per candle, while at 120 volts, the 
normal for the carbon lamp, the latter con- 
sumed 4.3 watts per candle. The normal 
efficiency of the frosted tantalum lamp was, 
therefore, nearly double that of the carbon 
lamp. A small change of voltage produced 
a somewhat larger change of the candle- 
power in the tantalum lamp than in the car- 
bon lamp. Thus an increase of I per cent. 
in normal voltage produced 0.7 candle in- 
crease with the tantalum lamp, and 0.6 
candle with the carbon lamp. The lamps 
were, therefore, nearly alike in the increase 
of candle-power for a given small increase 
in voltage, but as the relative behavior in 
this respect would change appreciably with 
a shifting of the chosen working voltages, 
not much stress can be laid on this com- 
parison. Since, however, the candle-power 
of the tantalum lamp was considerably 
greater than that of the carbon lamp, it, 
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is evident that if equal small increase in 
voltage produces equal increase in candle- 
power, the percentage of increase will be 
markedly less in the tantalum lamp. With 
frosted globes the change in horizontal 
candle-power with change of azimuth was 
negligible in the tantalum lamp. This would 
be substantially true in an unfrosted lamp, 
owing to the cylindrical disposition of the 
filament. In the observed distribution of a 
tantalum lamp in a vertical plane, at the 
tip the candle-power falls to about 6, the 
horizontal value being 18.6. The mean 
spherical candle-power was 13.55, which 
gives a spherical conversion factor of 0.73. 
The vertical distribution of the tantalum 
lamp is nearly the same as that of the 
common type of carbon filament lamp. The 
accompanying table shows a comparison of 
the ten tantalum filament lamps is re- 


Specific 

Consumption, 

Lamp Power, Horizontal watts 
number. watts. candles per candle. 

1 39-35 18.45 2.13 

2 40.56 18.60 2.17 

3 40.20 19.80 2.06 

4 40.98 19.20 2.13 

5 4055 20.60 1.97 

6 39.68 18.96 2.09 

7 40.30 18.80 2.14 

8 40.40 19.90 2.03 

9 39-55 18.65 2.12 

10 40.32 19.05 2.12 

Mean 40.19 19.20 2.10 


gard to uniformity of candle-power and 
consumption at the nominal voltage, 110. 


NOTES. 


Same Old Story; Nothing New.—An ap- 
propriation of $600,000 has been made 
by the Board of Aldermen of New York 
for the. purchase of a site for a municipal 
electric lighting plant—the site which was 
to “cost the city not a penny,” according 
to the alleged arguments of the municipal 
ownership advocates. It is a safe predic- 
tion that after the plant is built the feed- 
water for the boilers, which would other- 
wise be used and paid for by the Edison 
Company, will “cost the city not a penny” ; 
also the water-front privileges, which would 
otherwise command an attractive income. 


The Electric Lighting Engineers of New 
England. —At the annual meeting of the 
Association of Electric Lighting Engi- 
neers of New England, held on March 15, 
at Boston, the following officers were 
elected for the ensuing year: J. W. 
Lawles, of Boston, president (re-elected) ; 
W. I. Barnes, of Providence, R. I., vice- 
president; C. R. Brown, of Boston, secre- 
tary and treasurer (re-elected). The new 
members of the Board of Directors are 
A. E. Bliss, of Malden; W. R. Eaton, of 
Cambridge, and Geo. R. Stetson, of New 
Bedford. Messrs. W. C Woodward, of 
Providence; W. E. Holmes, of Newton, 
and E. H. Mather, of Portland, were re- 
elected to the board. 

Eatertainment Features of the Electric Light 
Convention.—The delegates to the convention 
of the National Electric Light Association, 
which meets in Denver the week of June 
6, will be treated to a “broncho-busting” 
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contest. The committee is making an effort 
to secure enough “outlaws” from the big 
ranches of Colorado and Wyoming to test 
the riding of the cowboys to the limit. The 
most expert riders in the West will be seen 
in the contest and people who have only 
read of the real Western cowboy will have 
a chance to see him in one of the most ex- 
citing features of his life. All of the com- 
mittees planning the work of the conven- 
tion give encouraging reports. They have 
set out to make the convention the best in 
the history of the association and the out- 
look for success is most promising. 


An Important Water Power Project..—A 
company has been organized to develop an 
attractive water power site in Washington. 
It is proposed to take a body of water out 
of the Columbia River, in sufficient quan- 
tity to irrigate 8000 acres of land by 
gravitation and to furnish power to operate 
a hydraulic-electric plant large enough to 
supply a number of lumber and flour mills 
as well as electric railways and pumping 
plants for the irrigation of three tracts of 
fine agricultural lands. The first tract con- 
tains 70,000 acres, the second, 160,000 acres, 
the third, 184,000 acres. There is a fall 
of 78 feet from the head of the rapids to 
the foot, eleven miles distant. It is pro- 
posed to cut a canal 20 feet wide at the 
bottom and 40 feet at the top, for a distance 
of three miles from the head of the rapids, 
to bring the water out on level ground. 
The depth at the deepest place will be 30 
feet. In building this waterway the lat- 
eral ditches and reservoir on the tract of 
70,000 acres will be built at the same time 
work is being done on the power canal. 

The engineers’ estimated cost of this 
project is $687,000. The promoters desire 
information from manufacturers as to the 
best and latest types of machinery for this 
kind of work. Fuller particulars are ob- 
tainable from Mr. M. D. Kelley, post office 
box 384, Seattle, Wash. 


Proposed Long-Distance Electric Railway 
or Ger many.— As an indirect consequence 
of the famous Marienfelde-Zossen high- 
speed trials, a large electric railway 
scheme is planned by a Berlin company, 
which intends connecting the cities of Co- 
logne and Düsseldorf, about 40 km. apart, 
by a high-speed electric railway of stand- 
ard gauge. This railway, the cost of which 
is estimated at about 20,000,000 marks 
would be designed partly after the plans 
of the Cologne-Bonn electric railway, which 
is nearing completion. The German Gov- 
ernment is said to have abandoned for the 
present any idea of taking in hand the in- 
Stallation of electric railways, as was hoped 
after the Zossen trials. 

Another long-distance railway is being 
planned by the Hamburg County Council, 
it being contemplated to connect Blakenese 
with Altona, Hamburg and Ohlsdorf by an 
electric railway. Part of this line is to be 
of special construction, and the necessary 
powers have been granted by the Hamburg 
Senate and County Council. As soon as the 
Prussian Diet has ratified the construction 
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of the Prussian section of this railway, a 
special power station will be erected near 
Altona, the cost being shared by the two. 
States of Hamburg and Prussia. The pro- 
jected railway is mainly intended for se- 
curing a more rapid and frequent connec- 
tion between Hamburg and the neighbor- 
ing towns. 


The Moutiers-Lyons Electric Power Trans- 
mission Plant.—A large power transmission 
plant is being installed between Moutiers 
and Lyons, France, by the Société Greno- 
bloise de Force et de Lumiére, which after 
considering a number of projects, decided 
on adopting constant current transmission, 
at 50,000 volts. Thury electrical appara- 
tus and material will be used in the gen- 
erating and the receiving stations. The 
transmission line will be about 112 miles 
long, and 6300 horse-power is to be trans- 
mitted from Moutiers to Lyons. Part of 
this power is to feed by direct current of 
600 volts the Lyons tramway system, while 
the remainder is intended to supplement 
the existing three-phase system of 25,000 
volts constant potential. Reversible mo- 
tor-generators will be provided, so that in 
case of necessity, the three-phase system 
will be able to help out the direct current 
system, or vice-versa, The primary line 
will enter Lyons by underground cables 
several miles in length, carrying direct 
current of upwards of 50,000 volts. This 
has been rendered possible by the absence 
of induction, resonance, etc. 

The Moutiers generating station will 
contain at the beginning four units of 1600 
horse-power each, consisting of a turbine 
driving two double dynamos. There will 
thus be eight double dynamos each capa- 
ble of delivering 7200 volts and 75 am- 
peres. The dynamos are series-wound 
and self-excited; they have 6 poles and 
run at variable speeds according to the 
voltage requirements, their maximum speed 
being 300 r.p.m. The power station has 
been made as simple as possible, there be- 
ing no switchboard and no electrical reg- 
ulating apparatus except governors, which 
act directly on the gates of the turbines. 
Each dynamo is equipped with a simple cir- 
cuit-breaker, a voltmeter and an ampere- 
meter. There is at the starting point of 
the line a lightning arrester equipment. 

At Lyons the primary direct current is 
converted in a sub-station into low-ten- 
sion direct current (600 volts) to be used 
for traction purposes. The converters are 
of soo kilowatts capacity each at 428 r.p.m., 
and will run at constant speed. In a sec- 
ond sub-station there will be installed at 
the beginning two 500-kw. motor-generator 
sets, each of which comprises a constant- 
current machine of 75 amperes and 7640 
volts maximum, coupled to a three-phase 
synchronous alternating-current machine. 
Each of these can act as either a generator 
or a motor. All the direct-current machinery 
has been so arranged as to be changed over 
later to 150 amperes capacity, a consider- 
able increase in the transmitted power be- 
ing anticipated. f 
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Increasing Central Station Business. 


The article on this subject, which ap- 
pears elsewhere in this number, we cor- 
dially commend to the attention of cen- 
tral station managers, particularly those 
in charge of stations of medium size—be- 
tween 2500 and 10,000 kilowatts maximum 
output ability, for example. One of the 
prime errors of judgment on the part of 
many managers of such plants is the fail- 
ure to base all their calculations and plans 
on the fact that they have a commodity to 
sell which will not attract customers in 
many cases without some effort on the part 
of the seller. The men in charge of the 
larger stations of this country realized this 
some time ago, and are now carrying out 
well-defined policies of aggression. The 
Edison Companies in the largest three 
cities, for example, issue monthly bulletins 
containing convincing arguments; some of 
the smaller companies send out catchy cir- 
culars and employ a “follow-up” | system. 
One progressive station manager has enunci- 
ated the doctrine that the way to get and 
hold business is to give the very best ser- 
vice that is possible and to sell’ fittings and 
supplies to your customers at almost cost. 
This undoubtedly goes a long way toward 
getting all the business that a community 
can give, but while it is a most sensible 
policy it is a limited one. There are al- 
ways people who need more or less dem- 
onstration of the advantages of electric 
light and power, and who probably never 
would voluntarily inquire into the matter, 
and the day is long past when any manager 
can afford to sit down and wait for eligi- 
ble customers to arrive automatically at the 
stage of feeling impelled to patronize the 
company whether or no. Even in the smaller 
cities where there is no competition the sta- 
tion output can always be judiciously in- 
creased by the proper sort of managerial 
policy and energy. Mr. Knowlton’s article 
is peculiarly timely, and should be of much 
value to those for whom it is written, 


oe a aa a 
Modern Arc Lamps. 


On another page we print a résumé of 
present practice in arc lamp construction 
which can scarcely fail to interest almost 
every one connected in any way with the 
arc lighting industry. It is particularly in- 
teresting to compare, in the mind’s eye, the 
modern types of lamp described in this ar- 
ticle with those which were regarded ten 
years ago as models of perfection. All cen- 
tral station men of sufficiently long expe- 
rience remember well enough the aggrega- 
tions of complex mechanism which tried 
their souls in the early nineties—the 
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“clucking” lamp with separate lift and feed 
magnets, the “open circuit” lamp which was 
damaged with distracting regularity by ef- 
forts on the ‘part of the trimmer to pull the 
upper carbon holder down without releas- 
ing the clutch, and the first “constant-poten- 
tial” lamp, supposed to work two in series 
on a 110-volt circuit, but which in reality 
“bucked” and “robbed” its mate so assidu- 
ously that it was regarded as a miracle 
when both lamps actually burned at equal 
brilliancy for even a few minutes. These 
are all now in the category with the bipolar 
Edison dynamo (though they never gave 
anything like as good service) and the 
notorious “Underwriters’” insulation for 
line-wires. 


The modern arc lamp is really a marvel 
of mechanical development. It usually 
comprises merely the carbon mounts, a pair 
of magnet coils and a rudimentary clutch 
actuated through the medium of one or two 
links. This is especially true of constant- 
potential lamps; the lamps for series cir- 
cuits are almost necessarily differential as 
to the electromagnetic action. All of them 
are practically as reliable as the proverbial 
grindstone, and when they receive anything 
like reasonable attention will give satis- 
factory service for years upon years. In 
the article referred to above, only those 
lamps which are typical of different classes 
of construction have been described; space 
limitations preclude the description of all 
the different makes on the market. But 
the reader who lacks familiarity with the 
details of arc lamp construction and adjust- 
ment will find practically all the informa- 
tion there that is necessary to a funda- 
mental working knowledge of any Ameri- 
can arc lamp, after locating the class in 
which it belongs. 

ee 
Why Net Automatic Synchronizing ? 

The difficulty of bringing an alternating- 
current generator or a rotary converter 
into synchronism with the line and throw- 
ing it in just at the moment of exact 
synchronism is so familiar to every switch- 
board attendant who has it to. do that no 
discussion of that particular point is neces- 
sary. Of course, it is done every day of 
the year, and usually without absolute 
“misfires” when the attendant is highly 
practiced, and has the “knack.” But there 
would seem to be a good opportunity for 
someone to provide an automatic syn- 
chronizer which would perform the feat of 
coupling machines at the psychological mo- 
ment and eliminate the questions of per- 
sonal judgment and experience. The com- 
bination of a phase indicator and a mech- 
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anism the reverse of an automatic cir- 
cuit-breaker to be controlled by the indi- 
cator does not appear to present any serious 
difficulties of construction, and the applica- 
tion of such a device would produce highly 
beneficial results in the wear and tear of 
machinery, not to mention the nerves of 
the men whom it would relieve of the task 
of paralleling. 
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Flotor-Drivea Wood-Working Tools. 

In our Foreign Contemporaries Depart- 
ment this month we print the results of a 
series of tests made with motor-driven 
wood-working machinery which are of 
much value as far as they reach. Unfortu- 
nately, some important particulars are miss- 
ing from a few of the tests, but as the mat- 
ter is taken from a European paper the de- 
ficiencies could not be remedied. Among 
the most noticeable of those features which 
would scarcely have been anticipated, at least 
by anyone not thoroughly experienced in the 
details of operating wood-working machin- 
ery, is the great difference between the 
motor current while running idle with a 
given size of cutting tool and that required 
under the same conditions with a larger 
tool. For example, in the tests of a motor- 
driven circular saw, the motor took 4% 
amperes running light with a 24-inch saw 
and 6 amperes running light with a 36-inch 
saw. Again, the tests of the vertical-spin- 
dle moulding machine showed 5 amperes 
with a small cutting head and 7% amperes 
with a 3-inch head, running idle in both 
cases. Comparing these figures with those 
taken when the tools were cutting, it is 
evident that the power taken by the ma- 
chine running idle is a very large propor- 
tion of the power required while at work. 
This is not surprising, of course, in view 
of the enormous spindle speeds at which 
these machines run, and similar indications 
have been obtained by tests in this coun- 
try; but it seems rather out of proportion 
to find the friction load going up in direct 
tatio to the diameter of a circular saw or 
a moulding cutter head. 


Some tests of motor-driven wood planers 
recorded in this country show such figures 
as 4.4 electrical horse-power running idle, 
and just twice that amount taking a cut 
¥ inch deep and 10 inches wide with a 
feed of 12 feet per minute; 5 electrical 
horse-power running idle and 18 horse- 
power taking a cut % inch deep and 9 
inches wide at 25 feet per minute, and so 
on. Tests of a circular saw 36 inches in 
diameter running light at 1,200  r.p.m. 
showed 6.4 electrical horse-power, while 
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another saw 33 inches in diameter at the 
same speed took 6 horse-power running 
light. This apparent inconsistency might 
be explained by easily conceivable circum- 
stances, but imagination balks at any at- 
tempt to conceive a reason for a friction 
load varying in direct proportion to the 
diameter of the saw. 
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Inductance aad Reactance. 

Most electrical students in their earlier 
attempts to master the intricacies of alter- 
nating-current theory and practice become 
confused by the apparent similarity of the 
terms “reactance” and “inductance,” and 
are inclined to regard them as practically 
synonymous, like “period” and “cycle.” 
The two terms have very different mean- 
ings, and the distinction between them 
should be thoroughly understood and ob- 
served. Any loop or coiled conductor 
possesses the property of inductance—that 
is, the property of inducing a counter e.m.f. 
in itself when a current is suddenly passed 
through it, or when an existing current is 
quickly varied in strength or cut off. The 
inductance of such a conductor depends en- 
tirely upon mechanical conditions; it is pro- 
portional to the square of the number of 
turns, in a coil; it is proportional to the 
area of the space surrounded by a coil or 
embraced by a loop; it is proportional to 
the magnetic conductance (permeance) 
of the material surrounded by a coil or em- 
braced by a loop. It is entirely independ- 
ent of the electrical conductivity of the wire 
in the loop or coil, and consequently in- 
dependent of the total resistance; it is also 
independent of the strength, characteristic, 
variation and duration of any current that 
may be sent through the loop or coil. 


Reactance may be due either to induct- 
ance or to electrostatic capacity; in the for- 
mer case it is termed “inductive reactance,” 
in the latter, “capacity reactance” or “con- 
densive reactance.” A coil or loop pos- 
sessing a certain amount of inductance 
(measured in parts of a henry) will have 
exactly the same reactance as another coil 
or loop having as much capacity (in parts 
of a farad) as the first coil had inductance, 
if supplied with current under exactly the 
same conditions; but its reactance will have 
a different characteristic Inductance 
chokes back the current flow in the circuit, 
while condensance or electrostatic capacity 
tends to increase it. Consequently, if a cir- 
cuit has exactly as much inductance, in 
parts of a henry, as it has capacity, in pas 
of a farad, the two neutralize each other 
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and the current will flow as though the cir- 
cuit had neither inductance nor capacity. 


Reactance is directly proportional to (1) 
the rate of change in the strength of the 
current, and (2) either the inductance of 
the circuit or the reciprocal of its capacity, 
according to whether it is an inductive or 
a condensive circuit. If both inductance 
and capacity are in the circuit and they do 
not equalize each other, the reactance will 
be proportional to the difference between 
the two. Without any current flowing, 
there is absolutely no reactance; and if 
there be a current in the circuit but its 
strength is not changed, there is no react- 
ance. The counter e.m.f. produced by either 
inductance or capacity in a circuit is equal 
to the reactance multiplied by the geometri- 
cal average of the current strength. 
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The Control of Railway Motors. 


The appliances for controlling railway 
car motors have undergone a gratifying im- 
provement during the past five or six years, 
especially as regards motors on electrically 
propelled trains, such as those of the ele- 
vated systems. There is still lacking, how- 
ever, a feature which has always seemed to 
us to be of importance secondary only to 
that of safety (which involves reliability, 
of course), namely, the removal of the 
rate of acceleration from the control of the 
motorman. Appliances have been worked out 
by means of which the motors may be start- 
ed and brought up to the speed correspond- 
ing to the position of the controller handle 
at a rate of acceleration entirely independ- 
ent of the movement of tk handle, but 
standing passengers continue, nevertheless, 
to be jerked about and thrown into all sorts 
of grotesque attitudes whenever a motor- 
driven car or train is started by a motor- 
man who feels under the necessity of “mak- 
ing up time.” The same thing occurs when 
such a car or train is brought to a stop, 
but this is vastly more difficult to avoid; 
variations in acceleration due to differ- 
ences in load conditions would mean mere- 
ly slight losses or gains in schedule time 
which would probably neutralize each 
other in the course of a complete trip, but 
similar variations in stopping might cause 
disaster, and would almost invariably re- 
sult in much inconvenience. Still, we are 
unable to convince ourselves that the solu- 
tion of both ends of the problem is beyond 
the reach of modern engineers. Possibly it 
reduces to a question of commercial ex- 
pediency, but that is a most uncomfortable 
hypothesis. 
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DESIGN AND CONSTRUCTION OF SMALL 
DYNAMOS AND MOTORS. 


BY CECIL P. POOLE. 


The Armature Winding. 


Having determined the. proper size for 
the armature conductors, the number of 
coils to go on the. armature and the num- 
ber of turns per coil, as instructed in a pre- 
vious article, it remains to actually put the 
winding on the core and in such manner 
as to use the minimum amount of copper 
and. to insure reliability. If the builder has 
had experience in practical armature wind- 
ing, the best way to put on the winding of 


a two-pole machine is to follow out the old-. 


fashioned “spiral” method used years ago 
on smooth-core armatures; if he is inex- 
perienced, then the less symmetrical method 
of winding known as the “skip” will come 
easier. The spiral winding is put on as 
~ follows, assuming that the core has 32 
slots and the same number of coils (two 
half-coils, one on top of the other, in each 
slot) : 

The first coil i is wound directly into slots 
I and 15 (see Fig. 1); the next, into slots 
2 and 16; the next into slots 3 and 17, and 
so on until the whole 32 coils are in place. 
The inexperienced amateur will find it al- 
most impossible to put the winding on in 
this fashion without having it hump up to 
an inadmissible extent on the core heads. 
He will succeed much better with the “skip” 
winding. In using this type, it is only ne- 
cessary to remember that the coils are put 
on in pairs, the two coils of each pair being 
parallel to each other across the heads; 
that the coils of each pair lie on each side 
of two teeth, which are precisely opposite 
each other diametrically; that each succes- 
sive pair of coils must lie as far away as 
possible from the pair last put on the core, 
and that every coil must be put on exactly 
like every other coil. For example, sup- 
pose that a 32-coil armature is to be wound. 
The first pair of coils will go into slots I 
and 16 and slots 17 and 32; that is to say, 
the first coil will be wound into slots 1 and 
16, laying the first wire into slot 1, from 
front to back, carrying it across the back 
head, bringing it forward in slot 16, and 
so on, according to the number of turns in 
the coil; then the armature must be turned 
through half a revolution in the “stoc 
and the second coil wound into slots 17 and 
32. The next pair of coils would go in slots 
9 and 24 and slots 25 and 8, at right angles 
to the first pair. The next pair could go 
either in slots 3-18 and 19-2, or slots 31-14 
and 15-30, either set of slots being as far 
away from the pair of coils last put on as 
possible. Following out this scheme of 
winding, the builder will usually be able to 
keep the heads down fairly well. Another 
point to be kept in mind is that the term- 
inals of each coil must be located’ at the 
opposite side of the front: head from the 
terminals of the other coil of the pair. 
Thus the terminals of the first coil, in the 
case fust assumed, would be twisted to- 


gether at slot No. 1, while those of the: 
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second coil would be located at slot 17— 
exactly opposite diametrically. Again. the 
“starting” end, or the end which is made 
fast during the winding of a coil, should be 
knotted or otherwise marked for identi- 
fication and the final end or terminal left 
unmarked. 

Before putting on a bipolar wading: the 
core must be thoroughly insulated. The 
slots should be protected by troughs of var- 
nished linen and strips of mica and the 
heads by discs of varnished linen. A good 
plan to follow is to varnish two discs of 
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linen of sufficiently large diameter to cover 
the entire armature head, teeth and all, and 
paste them on the heads with the varnish. 
When they have dried thoroughly, slits 
corresponding to the edges of the core 
slots should be cut in the edges of the discs 
and the little flaps opposite the core slots 
bent down into the slots and pasted to their 
floors. Then a trough of varnished linen 
should be pasted into each slot; the ends 
of each trough should protrude % inch or 
so beyond the core, slits should be cut in 
the projecting ends where they are creased 
to fit the slot corners, and the three flaps 
thus produced should be turned back and 
pasted against the ends of the core and 
teeth with varnish. Fig. 2 shows one of 
these troughs with the ends slitted as de- 
scribed; the dotted lines s, s, indicate the 
lines of creasing to correspond to the slot 
corners and the dotted lines, c, c, indicate 
where the core stops and the flaps are to be 
bent back against it. 

After one set of troughs has been put in 
place, another linen disc should be pasted 
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on each end of the core slitted at the edge, 
and the flap pasted down in the slots, like 
the first pair; then another set of troughs 
should be put in the slots; still another 
disc should be pasted on each end, and final- 
ly a third set of linen slot troughs. The 
linen should be thin, but very closely 
woven; the three thicknesses, varnished, 
should not exceed 40 mils. After the slots 
and core heads have been covered as de- 
scribed, the armature core should be baked 
in an oven at 120° to 130° Fahrenheit until 
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the linen discs and troughs are bone dry; 
then the winding may be put on. 

In winding the coils into the slots, a sin- 
gle thickness of varnished linen should be 
laid over each pair of coils at the points 
where the next pair will cross them, at 
both ends of the core. When the winding 
is all on, it should be thoroughly var- 
nished wherever a brush will reach, but no 
varnish should be “slopped” on; it is usu- 
ally best to dip the complete armature in 
a pan of rather thin varnish, wiping off 
every vestige of: varnish from the shaft as 
soon as the armature comes out of the pan. 
Then the armature must be baked, as in the 
case of the unwound core. After the wind- 
ing has been connected up to the commu- 
tator, it is a good plan to bake it again, this 
time by means of current sent through the 


- winding, the armature being put in an un- 


heated oven during the process. The cur- 
rent may be put through the winding by 
binding two contact plates to two diametri- 
cally opposite commutator segments with 
stout cord, and connecting the supply cir- 
cuit to the contact plates. The current 
should not be more than 50 per cent. in ex- 
cess of the rated full-load current of the 
armature, and the armature should be sup- 
ported by blocks under the ends of the 
shaft and turned halfway over at intervals 
of fifteen or twenty minutes during the 
baking. 

The winding of a multipolar armature is 


a much easier job than that of a bipolar 


machine. The coils are not wound into 
the core slots, but on two pins located at the 
proper distance apart; they are then pulled 
into shape to fit the core. The core slots 
must be insulated by troughs, but a single 
layer of pressboard 15 mils thick is ample. 
The troughs should be varnished, and the 
ends should project and be slitted and 
turned back as described in the case of 
the linen troughs of the bipolar armature. 
The barrels or flanges on the armature core 
end-plates must be thoroughly insulated, be- 
cause the coils project beyond the core 
heads and are bound down on these flanges. 
Two layers of varnished linen will be suf- 
ficient; but these must be put on carefully 
so that no part of the periphery of the 
barrel is unprotected. The unwound core 
need not be baked. 

The coils are wound, one at a time, on 
two pins, the distance apart of which is 
ascertainable by means of Rule XVII. The 
distance given by the rule is that from the 
broken line, B, Fig. 3, to the center of the 
nearest pin, indicated by the symbol, Cp. 
The sketch illustrates a three-turn coil on 
the winding pins ready to be tied and re- 
moved. The starting end is marked s, and 
the finishing end f; the successive turns 
are wound on top of each other, and in 
order to make the wire build up this way, 
the winding pins will have to be set into a 
board of sufficient width and length to give 
the wires support on the side, and large 
washers put on the ends of the pins 
and secured by nuts, as indicated in 
Fig. 4. The board carrying: the pins 
must be mounted on a spindle, some- 


what as indicated in the sketch, so that 


the complete winding frame can be re- 
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volved about its center (in a lathe, or in a 
pair of journals set on blocks). 

After a coil is wound on the pins, the 
turns must be tied together temporarily 
with coarse linen thread; one tie thread 
should be used at the loop farthest from 
the free ends, one on each stretch of the 
coil, halfway between the points indicated 
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by the lines, B, B, and two at the loop, g, 
nearest the free ends, as near the pin as 
possible, so as to keep both of the ends in 
place. Then the nuts and washers are to 
be removed, the coil taken off the pins and 
hung on a peg until all the coils have been 
wound. When they are all wound they 
should be pulled out into the shape shown 
in Fig. 5, the distance 
between the two 
stretches, a, b, being 
just far enough to 
permit the coil to be 
pulled into the proper 
slots in the armature 
core. Before spread- 
ing the coil, each 
stretch of it should be 
securely clamped be- 
tween the lines, B, B, 
and at the end loops; 
the distance between 
the lines, B, B, must 
be equal to the length 
of the armature core 
-+ % inch, and in or- 
der to make the coils 
all alike it is advis- 
able to make the clamp 
jaws exactly this 
length. If two or more 
coils are to go ina slot 
side by side, they should be tied together as 
though they were a single coil, and spread. 
Each stretch of each coil, however, should 
be wrapped in a trough of pressboard 0.01 
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inch thick and the full length of the ar- 
mature core before tying together. Fig. 5 
shows a single coil spread into shape and 
with the terminals brought out to suit a 
two-path or wave-connected winding. When 
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a lap winding is used, the terminals must 
be brought out at the loop, g, instead of at 
the bends. 

After spreading, the coil, or group of 
coils if there be more than one, must be 
given a single wrapping of oiled linen tape 
0.007 inch thick, each convolution of the 
tape lapping just half of the last convolu- 
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tion, as indicated roughly by Fig. 6. The 
taping must cover the entire coil, loops and 
all. Fig. 7 is a cross-section through an 
armature slot containing two foug-turn coils 
side by side and insulated in the manner 
just described. After taping, the coils 
should be dipped in thin insulating varnish 
and allowed to become almost dry in air; 
when the varnish begins to set they should 
be put in place on the core. Then three or 
four bindings of twine should be put around 
the core and the projecting parts of the 
coils, and the armature put in the oven and 
baked until the accessible parts of the wind- 
ing are perfectly dry. 


Rule XVII —The winding pins for barrel- 
type armature coils must be equal to the 
armature core length plus 3% inch plus 
twice Cp. To ascertain the distance, Cp, 
add the diameter of the armature core to 
the diameter of the tooth-root circle and 
multiply their sum by 0.2 for a four-pole 
machine or by 0.14 for a six-pole machine. 


The commutator should then be put on 
the shaft and the winding connected up to 
it. Each coil, as its first terminal is put in 
place in the commutator lug, must be 
tested for ground on the core by means of 
500-volt direct-current leads from a circuit, 
both of the leads being fused lightly and no 
lamps being inserted. Before each test, 
care should be taken that none of the ter- 
minals of the coils is in contact with any 
part of the core, shaft, commutator or any 
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other terminal. In order to identify the 
second terminal of each coil, all of the first 
terminals having been put in their respect- 
ive commutator lugs, a pair of leads from 
a 110-volt circuit, with an incandescent lamp 
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inserted in one of them, should be used. 
After all the coils have been connected wp, 
the winding must be again tested for 
grounds, and if clear, the armature and 
commutator must be baked for four or five 
hours at a temperature of about 120 Fahr- 


enheit. 
—_—_—¢-2-¢—_____ 


DISEASES OF ELECTRICAL MACHINERY. 


BY F. B. CROCKER AND S. S. WHEELER. 


Heating in Generators or Motors. 


Methods of Locating and Measuring— 
The degree of heat that is injurious to any 
part of a generator or motor may be 
roughly determined by feeling the various 
parts. If the heat is bearable it is entirely 
harmless; but if the heat is unbearable for 
more than a second the safe limit of tem- 
perature has been passed, and it should be 
reduced in some of the ways that are given 
below. If the heat has become so great as 
to produce an odor or smoke, the safe limit 
has been far exceeded, and the current 
should be shut off and the machine stopped 
immediately, as this indicates a serious 
trouble, such as a short-circuited coil or a 
hot bearing. The machine should hot be 
started again until the cause of the trouble 
has been found and positively overcome. Of 
course, neither water nor ice should ever 
be used to cool electrical machinery, except 
possibly the bearings of large machines, 
where it can be applied without danger of 
wetting the other parts. . 

The rough determination of temperature 
by feeling may answer in ordinary cases, 
but the sensitiveness of the hand varies, 
and it makes a great difference whether the 
surface is a good or bad conductor of heat. 
The back of the hand is more sensitive and 
less variable than the palm for this test. For’ 
more accurate results a thermometer 
should be applied and covered with a small 
pad of cloth or cotton waste. A standard 
form consists of waste contained in a shal- 
low circular box about 14 inches in di- 
ameter. The surface temperature thus de- 
termined should not rise more than 40 degs. 
C. above that of the room for any part of 
an electrical machine, including the bear- 
ings, but excepting commutators, collecting 
rings and brushes, for which 55 degs. C. 
rise is allowed. 

The best method of determining tempera- 
ture rise is by measuring the increase of 
resistance, but evidently it can be applied 
only to the coils or other electrical conduc- 


tors not including the commutator. The 
temperature rise 
Rite . 
O = (238.1 + £) in which Ré+ 9 
R, 


is the resistance at the final temperature 
L + 6° C., and R, is the resistance at the 
room temperature ¢° C., the standard value 
for which is 25 degs. C. This matter is 
stated fully in the Transactions of the 
Amer. Inst. Elect. Eng., Vol. XIX, p. 1075, 
June, 1902. 

It is very important to locate the heat in 
the exact part in which it is produced. It 
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is a common mistake to suppose that any 
part of.a machine found to be hot is the 
seat of the trouble. A hot bearing may 
cause the armature or commutator to heat, 
or vice versa. All parts of the machine 
should be tested to find which is the hot- 
test, since heat generated in one part is 
rapidly diffused. It is more definite to start 
with the whole machine cool, after it has 
stood without current for several hours or 
over night. Any serious trouble from heat- 
. ing is usually perceptible after a run of a 
few minutes at full speed with the field 
magnets excited. 


B. Heating of Commutator and Brushes. 


This trouble, like sparking, may occur in 
direct-current machines, and in the types 
of alternating-current apparatus that have 
commutators already enumerated under the 

head of “Sparking.” 

Cause 1.—Heat spread from another part 
of machine. 

Symptom.—Start with the machine cool 
and run for a short time, so that heat will 
not have time to spread. The real seat of 
the trouble is in the part that heats first. 

Remedy.—(See Heating of Armature, 
Fields or Bearings.) 

Cause 2.—Sparking—Any of the causes 
of sparking will cause heating, which may 
be slight or serious. 

Symptom and Remedy.—(See “Spark- 
ing.” ) 

Cause 3.—Tendency to spark or incipient 
sparking hardly visible. Sometimes before 
sparking appears, serious heating may be 
produced by one or more of the causes of 
sparking. 

Symptom.—The heating is reduced by ap- 
plying the principal remedies for sparking, 
such as slightly shifting or more carefully 
fitting the brushes. Fine sparks may be 
seen by sighting in exact line with the sur- 
face of contact between the commutator and 
brushes. Incipient sparking due to exces- 
sive inductance in each armature section 
can be corrected only: by reconstruction. 
When caused by a weak magnetic field it 
may be cured as explained under “Spark- 
ing,” Cause 8. 

Remedy.—(See “Sparking.” )—Apply the 
remedies with extra care. 

Cause 4.—Overheated commutator will 
decompose carbon brush and cover the com- 
mutator with a black film, which offers re- 
sistance and aggravates the heat. 

Symptom.—Commutator covered with 
dark coating; commutator brushes and 
holders show signs of abnormal heat. 

Remedy.—Commutator and brushes 
should be thoroughly cleaned, and the lat- 
ter carefully fitted to make good contact at 
the proper points. (See “Sparking,” Causes 
2, 3 and 4.) It may be necessary to sub- 
stitute a different kind of carbon brush.. 

Cause §5.—Bad connections in brush- 
holder, cable, etc. 

Symptom.—Holder, cable, etc., are ab- 
normally high in resistance, unusual resist- 
ance may be found in these parts by “drop 
method.” 

Remedy.—Improve the connections. 

Cause 6.—Arcing or short-circuit in com- 
mutator across the mica, or across the in- 
sulation between bars or nuts. 
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Symptom.—Burned spot between parts; 
arc or spark appears in the insulation when 
the machine is operating. 

Remedy.—Pick out the charred particles, 
take commutator apart and repair or put 
on new commutator. 

Cause 7.—Carbon brushes heated by the 
current. 

Carbon brushes require less attention 
than copper, because they do not cut the 
commutator, and their higher specific re- 
sistance usually reduces sparking, but it 
may also cause them to heat more than 
copper brushes. 

Syn ptom.—Brushes 
parts. 

Remedy.—Use higher conductivity car- 
bon. Let the brush-holder grip brush 
closer to commutator so as to reduce the 
length of brush through which the current 
has to pass. Reinforce the brush with cop- 
per gauze, sheet copper, or wires run 
through it, or use some form of the com- 
bined metal and carbon brushes that are on 
the market. Use larger brushes or a greater 
number of them so that the current density 
does not exceed 30 or 40 amperes per square 
inch of contact area. 


hotter than other 


C. Heating of Armature. 


‘This trouble, excepting Causes 6 and 8, 
may occur in any direct or alternating-cur- 
rent machine, whether generator or motor. 
The two causes excepted may give trouble 
in direct but not in alternating-current ma- 
chines. 

Cause 1.—Excessive current in armature 
coils—Symptom and Remedy the same as 
“Sparking,” Cause I. 

Cause 2.—Short circuited armature coils. 
—Symptom and Remedy the same as 
“Sparking,” Cause 5. See also Cause 7. 

Cause 3.—Moisture in armature coils. 

Symptom.—Armature requires consider- 
able power to run free. Armature steams 
when hot, or feels moist. This is really a 
special case of Cause 2, as moisture has the 
effect of short-circuiting the coils through 
the insulation. Measure insulation of ar- 
mature, which would be much lowered by 
moisture. 

Remedy.—The armature should be baked 
for several hours in an oven or other place 
sufficiently warm to drive out the moisture, 
but not hot enough to run any risk of in- 
juring the insulation. A convenient and 
safe method to dry an armature (or field 
winding) is to pass through it a current 
which should be regulated to be about three- 
quarters of the rated current, the armature 
being held still or turned over occasionally. 

Cause 4—Eddy currents in armature 
core. 

Symptom.—Iron of armature core hotter 
than coils after a short run, and consider- 
able power required to run armature when 
field is magnetized and there is no load on 
armature. This may be distinguished from 
Cause 2, by absence of sparking and absence 
of excessive heat in a particular coil or 
coils after a short run. 

Remedy.—Armature core should be lami- 
nated more perfectly, which is a matter of 
first construction. 

Cause §.—Eddy currents 
conductors. 


in armature 
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Symptom.—The same as Cause 4, except 
that armature conductors are hotter than 
core even without any load. 

Remedy.—This trouble is due to a differ- 
ence in the em.f. generated on the two 
sides of each armature conductor. It is 
overcome by reducing the thickness of the 
conductors or by splitting them up into 
a number of strips or strands, which should 
be twisted to equalize the effects. Round- 
ing or beveling off the edges of the pole 
pieces will also reduce the trouble. The 
usual and most effective cure is to put the 
armature inductors in slots or perforations 
in the armature core. 

Cause 6.—One or more reversed coils in 
one part of armature, which will cause a 
local current to circulate around a direct- 
current armature. 

The armature coils of an alternating-cur- 
rent generator or synchronous motor being 
usually arranged in series, the only effect 
of a reversed coil is to reduce the e.m-f. cor- 
responding to a loss of two coils. It does 
not cause short-circuiting or heating. 

Symptom.—Excessive current in a direct- 
current motor running free, or excessive 
power required to drive an alternator with- 
out load. In a direct-current motor run- 
ning with considerable load, the half of the 
armature containing the reversed coil 
is heated more than the other (the op- 
posite being true of a generator), but no 
individual coil is abnormally heated. If a 
moderate current is applied to each coil in 
succession by touching wires to each two 
adjacent commutator bars and a compass 
needle is held over the corresponding coils 
the latter will behave differently when the 
reversd coil is reached. 

Remedy.—Reconnect the coil to agree 
with the others. — 

Cause 7.—Heat conveyed from other 
parts. 


Symptom.—Other parts hotter than ar- 
mature. Start with the machine cool and 
determine by thermometer or hand which 
parts heat first and to the greatest extent. 

Remedy.—(See Heating of Bearings, 
Field and Commutator.) 

Cause 8.—Unequal strength of magnetic 
poles may cause excessive current to flow 
in an armature, thereby heating it abnor- 
mally in the case of a multipolar direct-cur- 
rent machine with multiple-circuit armature 
winding. 

The armature coils of an alternating-cur- 
rent generator or synchronous motor being 
usually arranged in series, the effect of 
weakening or even omitting one of the field 
poles is merely to produce a corresponding 
reduction in e.m.f. which may be overcome 
or avoided by slightly strengthening the 
other poles. No short-circuiting or heating 
is likely to result. (See “Voltage Too High 
or Too Low,” Cause 2.) 


Symptom and Remedy are the same as for 
“Sparking,” Cause 9. 

Note.—Any excess of current taken by 
an armature when running frce, as a motor, 
whatever the cause, must be converted into 
heat by some defect, hence the “free cur- 
rent” is the simplest and most searching 
test of the efficiency and perfect condition 
of the machine. 
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THE CALORIMETRIC TESTING OF COAL. 


BY GEORGE T. HANCHETT. 


The testing of coal does not necessarily 
require a knowledge of chemistry and 
a system of manipulation beyond the range 
of ordinary power-house facilities. In re- 
ality a test can be conducted with very sim- 
ple apparatus, and in a very short time. The 
necessary equipment is as follows: One pair 
of balances sensitive to I milligram, with 
sets of weights. This should not cost over 
$15; one pair of scales, capable of weighing 
to I-10 of an ounce, costing about $3; one 
calorimeter made as per directions included 
in this article, which should cost about $5; 
and one thermometer graduated in single 
degrees from 32 degs. to 110 degs. Fahr. 
This can be had for about $2. 

There should also be provided an iron 
mortar and pestle, a porcelain mortar and 
pestle, a few beakers, and some pieces of 
soft, loosely-woven cheesecloth. 

A coal calorimeter is preferable made of 
sheet copper coated with tin, and can be 
made from the drawings by any tinsmith. 
It consists of an outer vessel, shown in 
Fig. 1, equipped with a perforated ther- 
mometer tube soldered on the inside. A 
bomb, which can best be made of brass tube, 
is also provided, the details of which are 
shown in Fig. 1. The vessel should be 
water tight, and particular pains should be 
taken to see that the bomb can be screwed 
together tightly. All joints which are not 
to be opened had better be soldered. 

Before conducting the coal test one ounce 
bottle of peroxide of sodium should be se- 
cured. This is a very energetic compound, 
which readily parts with its oxygen and 
should be carefully handled. It should not 
be spilled loosely about or put in any place 
where it is likely to come in contact with 
water since there is a certain hazard of fire 
or explosion, and while such accidents at 
no time would be serious, they are likely to 
take place in the absence of the experi- 
menter, and grow to uncontrollable propor- 
tions before he returns. 

The sample of coal to be tested should be 
selected by taking a shovelful from many 
parts of the pile and heaping them together 
on the floor of the boiler room or by tak- 
ing periodic samples from the stream of coal 
as it enters the bunkers. These shovelfuls 
should be thoroughly mingled and the pile 
quartered. One quarter should be selected 
and the process repeated until enough has 
been secured to fill an ordinary Mason jar, 
into which the coal should be put and tightly 
sealed. 

The jar and its contents should first be 
weighed and a record made of it. The coal 
should then be spread out in a thin layer 
on a sheet of paper and allowed to become 
thoroughly dry. The process can be has- 
tened by placing the coal in a tin baking 
pan and heating it on top of a hot stove 
until all the moisture has been expelled. 
As soon as it is thoroughly dried the coal 
should be returned to the Mason jar and 
reweighed. The jar should be thoroughly 
cleaned out and weighed also, and its weight 
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deducted from that originally observed. It 
will be found that the mixture has lost 
weight by drying. Dividing the lesser 
weight by the greater the percentage of coal 
in the mixture will be found, the difference 
between this figure and 100 per cent is the 
percentage of moisture which is the first 
item of interest to the coal user. 

The dried coal is now quartered and re- 
quartered as before until a sample weigh- 
ing about 2 ounces is had. This should be 
powdered in the iron mortar to the size of 
rice, and again quartered until about 3 
metric grams are secured. This should be 
returned to the iron mortar and ground to 
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FIG. I.—COAL CALORIMETER. 


the consistency of ordinary sand. About 
one-half of this mixture can now be trans- 
ferred to the porcelain mortar and should 
be ground very fine indeed. A small piece 
of thin cheese cloth can be stretched over 
the top of the beaker, and occasionally the 
coal can be sifted through into the beaker, 
the coarser particles retained by the cheese- 
cloth being returned for further trituration. 
The finished sample should be as fine as or- 
dinary flour. One gram of this is carefully 
weighed and mixed with 18 grams of per- 
oxide of sodium. It is essential that the 
mixing be thorough and complete. The 
mixture is to be carefully packed in the 
bomb; but before it is placed in the bomb, 
this latter device must be made scrupulous- 
ly clean and free from moisture, since any 
moisture entering the bomb will make a 
serious error in the results giving the coal 
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a thermal value altogether too large. A 
flat or disc of copper must also be inserted 
and attached to an iron wire of about No. 
34 B. & S. gauge. This iron wire should 
be long enough to thread through the mix- 
ture, and after leaving the same is fastened 
to a No. 32 copper magnet wire, which is 
threaded through the upper tube of the 
bomb and through the pet cock. The calor- 
imeter and filled bomb should now be care- 
fully weighed and the weight recorded and 
then water added to just cover the bomb. 
This water is also weighed. The calori- 
meter and bomb being made of brass and 
copper can be taken to have a specific heat 
of .095, and multiplying the weight of the 
metal by this a value is obtained which -is 
known as the water equivalent of the ap- 
paratus. If the calorimeter weighs 2 
pounds, the water equivalent would there- 
fore be .190. 

It will be found convenient to select a 
weight of water such that when added to 
the water equivalent of the calorimeter, the 
result will be an even number of pounds, 
and having ascertained this weight, it will 
be well to make a counterpoise of the proper 
amount which can be used for weighing in 
all subsequent experiments. If the even 
number representing the equivalent weight 
of the water is to be 4, the actual amount 
of water used should be 3.810. To this 
should be added the weight of the calori- 
meter, 2 pounds, making a total of 5.81, and 
a counterpoise should be made of that 
weight. This greatly simplifies the weighing 
in subsequent experiments, for it is only 
necessary to put the completed calorimeter 
on one side of the balance and the counter- 
poise on the other and add water until the 
scale balances. 

If the foregoing figures have been as- 
sumed, the heat developed during the ex- 
periment can be at once translated to Brit- 
ish thermal units by multiplying the degree 
rise in the thermometer by 4, which figure 
can be termed the constant of the calori- 
meter. Of course, it is plain that a similar 
system of reasoning could be employed to 
use any other even figure. Having pre- 
pared the calorimeter with its water, the 
bomb should be removed to preclude the 
possibility of slow leakage, and the water 
allowed to stand until it has reached the 
temperature of the room or nearly that. If 
this is done there will be little possibility 
of error by radiation for the difference in 
temperature in the calorimeter and its sur- 
tfoundings will be small at any stage of the 
experiment. When the temperatures have 
been thus adjusted, the calorimeter should 
be reassembled and restored to the scales, 
enough water being added to make up for 
any loss by evaporation, and the initial tem- 
perature noted. A bank of ten lamps should 
be connected in series with the wire pro- 
truding from the stop cock of the calori- 
meter and the calorimeter itself at the bind- 
ing post provided for the purpose, and 
when all is ready the switch should be 
closed. This will heat the short length of 
wire imbedded in the mixture to the melting 
point and ignite the mixture, the ignition be- 
ing revealed by smoke appearing at the ori- 
fice of the stop cock, which should be closed 
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at the first sign of ignition. In closing it 
will cut the soft piece of 32 magnet wire 
and effectively seal the bomb and its con- 
tents. 

The combustion in the bomb will con- 
tinue for about half a minute. Very little 
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other words, multiply the observed heat 
units by .73. This is necessary because 
the reaction is exothermic and generates 
heat, and it has been found by careful 
chemical test that the amount of heat gen- 
erated due to chemical reaction is substan- 
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FIG. 2.—COAL CALORIMETER. 


pressure will be developed as the gases 
evolved are rapidly absorbed by the resi- 
dual salt, and it will be found when the 
bomb is opened at the close of the experi- 
ment that there will be no puff of gas due 
to the reaction. 

As soon as the mixture is ignited, the 
temperature will rise, due to the combus- 
tion, and for about two or three minutes 
thereafter the contents of the calorimeter 
should be thoroughly stirred by means of 
the bomb. The maximum temperature 
should be noted, reading the thermometer 
to tenths, and the difference between the 
initial and final temperatures multiplied by 
the constant of the calorimeter, determined 
as indicated, will give the B. T. U. con- 
tained in I gram of coal, subject to the fol- 
lowing correction. 

This correction is the deduction of 27 
per cent. of the observed heat units, or, in 


tially in this proportion no matter what the 
thermal value of the coal, and it is suf- 
ficiently accurate for all practical purposes. 
At the close of the experiment a hard, 
greenish deposit will be found in the bomb, 
which can readily be removed by soaking 
in hot water. 

Having found the B. T. U. in one gram, 
it is very easy to obtain the thermal units 
in one pound by multiplying by 453.59. If 
carefully done this experiment will be 
found to be capable of repetition and check 
within one-tenth of one degree, and as the 
rise in temperature is from 8 to 10 degs., 
the process is accurate to within nearly I 
per cent. 

Another form of coal calorimeter may 
be constructed with a similar outer vessel, 
and with an inner vessel constructed as 
shown in Fig. 2. This vessel, as the illus- 
tration shows, consists of a cylinder open 
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at the bottom and equipped at the top with 
a stop cock and tube. A firing tube is also 
provided, having holes in the upper part, 
and in this firing tube are packed two 
grams of coal, 71⁄4 grams of chlorate of 
potash and 24⁄4 grams of nitrate of potash, 
thoroughly powdered and mingled. The 
calorimeter is assembled, due correction be- 
ing made for the weight of the calorimeter 
and the usual observations made with refer- 
ence to temperatures and weight of water. 
The mixture is fired through the upper hole 
of the inner cylinder, preferably by drawing 
an arc at the side of the firing tube and the 
wire. The mixture is not readily ignitable, 
and several arcs may be necessary before 
combustion takes place. As soon as the 
combustion begins, the upper end of the 
fire tube should be sealed with a rubber 
stopper shod with metal. The moment the 
stopper is inserted, the pressure of the 
gas issuing through the small holes in the 
firing tube will depress the level of the 
water and presently the gas will bubble out 
of the bottom of the cylinder or through 
the small holes at the bottom covered with 
gauze, as shown in the figure. The escap- 
ing gases are supposed to give up their 
heat to the water. The initial and final 
temperatures are noted as before. After 
combustion is complete, the upper stopper 
should be opened or the plug removed from 
the firing tube. The water will then rise 
and come in contact with the hot firing 
tube and absorb still more heat, and the 
final temperature should not be taken until 
all of the heat from the reaction has been 
thoroughly absorbed by vigorous stirring 
and quenching of the firing tube as above 
described. This is a well-known process, 
but is subject to serious error. The ther- 
mal values obtained without correction are 
always too small, and yet the reaction is 
an exothermic one, and the amount of heat 
liberated is larger than that contained in 
the powdered coal. One of the principal 
sources of error is due to imperfect com- 
bustion, which can be corrected for by 
thoroughly leaching the mixture in the 
firing tube, carefully drying the deposit, 
weighing it, igniting it in a crucible and 
weighing again, charging the difference to 
unburned coal and pro-rating accordingly. 
Much heat is lost by the premature escape 
of the gases. 

Another correction should be made for 
the heat of reaction, which is a subtractive 
one, and still another correction should be 
made for the solution of salt in the calori- 
meter, which changes the specific heat of 
the water and absorbs heat by the solution. 
The gases will come away in the form of 
white smoke, the white smoke being due 
almost entirely to finely powdered salt. 
These corrections are so complicated and 
are likely to be so varied that the process 
is very inaccurate, and occasion has been 
taken to describe it and set forth its in- 
accuracies because the process is well 
known, and the reader may thereby be 
saved a great deal of unsatisfactory experi- 
ment. The writer has made efforts to ob- 
tain a proper method of correcting the nu- 
merous errors which obtain with this de- 
vice, and has found none of them sufficient- 
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ly reliable so that check readings within 10 
per cent. can be had, and therefore will not 
venture any figures which may lead others 
into useless labor. It is sufficient for the 
purpose of this article that the method be 
described as one which the investigator is 
likely to encounter in his first investigations 
of the subject, and one which should be 
avoided. The first method, however, will 
be found to give very practical satisfaction. 
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COMMON BATTERY TELEPHONE SYSTEM. 


BY W. S. HENRY. 


The connections of a telephone system de- 
vised by Harry G. Webster for the Strom- 
berg-Carlson Telephone Manufacturing 
Company, and about the same as is installed 
in at least one or two telephone exchanges, 
is shown in Fig. 1. It is a multiple central- 
energy, or common-battery, telephone sys- 
tem. At the right and left are shown two 
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wound line cut-off relay, CO. Further- 
more, there are no coils or relays directly 
in the talking circuit. 

At E is shown a visual electromagnetic 
line signal. As long as current of suf- 
ficient strength passes through the coil of 
E, the shutter is held up in such a manner 
as to readily indicate to the operator that 
the subscriber on that line desires a con- 
nection. When the current ceases the shut- 
ter drops by its own weight and covers the 
white spot or other signal. This is the nor- 
mal position of the signal. The coils, m 
and n, of the cut-off relay have a resist- 
ance of about 200 ohms each and are so 
wound that when they are connected in 


series they neutralize each other and do not 


magnetize the iron core of the relay. The 
armature, o, normally rests against the stop, 
c. In the subscriber’s telephone instru- 
ment, the transmitter, T, and primary wind- 
ing, p, of an induction coil are connected 
in series with the line wire, this circuit 
being open at the hook switch contact when 
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the receiver from the hook switch opens 
the bell circuit. When the subscriber’s re- 
ceiver rests on the hook switch no direct 
current can flow through the bell circuit, 
although the bell circuit is closed at the 
hook switch because the 14-microfarad 
condenser, C, forms an open circuit to a 
direct current; but an alternating current 
of about 20 cycles per second, such as the 
current used for ringing purposes, can 
readily pass through the condenser and ring 
the subscriber’s bell. 

The system operates about as follows: 
When subscriber, 4, removes his receiver 
from the hook, the transmitter, T, of about 
40 ohms resistance and the primary wind- 
ing, p, of about 15 ohms resistance are 
connected in series across the line circuit. 
This resistance is low enough to allow 
sufficient current to flow from the central 
exchange battery, B, through the coil, m, 
line L, winding p, transmitter T, line Lt, 
armature o, contact c, coil #, signal E, to 
cause the latter to display its signal. The 


f 


F. 


o y 
c] | IAAL AAD wet. AN | CL(A} 
— | HHN A. ARM CR p E 
| i Se ee AL | vy g cone | PAAAAAAAA 
| 500 ohms C. | ‘I 
| | b Ms O, 350 ohms 
i- , — se HULL 
— B at 
40 volts 


FIG. I.—DIAGRAM OF CONNECTIONS OF THE WEBSTER COMMON-BATTERY TELEPHONE SYSTEM. 


complete line circuits, including the sub- 
scribers’ telephone instruments, A and D. 
Between the two line circuits is shown one 
cord circuit with which the operator con- 
nects together the line circuits of any two 
subscribers. The distinguishing feature of 
this system is the use of a differentially- 


the receiver rests on the hook. When the 
receiver is removed from the hook this cir- 
cuit is connected across the two line wires. 
When the receiver rests on the hook, a bell, 
V, and a condenser, C, are connected in 
series through a contact on the hook switch 
across the two line wires. The removal of 


current in coils, m and n, tends to mag- 
netize the core of the relay, CO, in opposite 
directions, hence the relay is not affected 
and remains inert. The display of a signal 
by E attracts the attention of the operator, 
who inserts the answering plug, P, in the 
subscriber’s answering jack. Current now 
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flows from B through m to x, where it di- 
vides, part flowing through f’, t, AL, and 
part through line L, winding p, transmit- 


ter T, 0, c, n, E, back to the battery. The, 


line signal, E, has so much higher resist- 
ance (350 ohms) than the supervisory lamp, 
AL, which is a 20-volt lamp, that the great- 
er current through coil m is sufficient to 
energize the cut-off relay, CO, thereby 
transferring the sleeve side, L’, of the line 
from connection through c to coil n to the 
connection with the answering supervisory 
relay, AR, through contact, e. Current now 
flows from B through m to x, where it di- 
vides, part flowing through line L, primary 
winding p, transmitter T, line L’, o, e, $1, $, 
h, relay AR, back to the battery, thus en- 
ergizing the answering supervisory relay, 
AR, which opens the circuit through the 
answering supervisory lamp, AL, and hence 
extinguishes it. 

The operator now closes her listening 
key, K, which connects her transmitter and 
receiver in series across the line circuit, and 
hence her transmitter circuit is in parallel 
with the subscriber’s circuit. Both these 
circuits are supplied with current from the 
battery, B, which is bridged across the line 
circuit through coils m and AR, each hav- 
ing a resistance of about 200 ohms, which 
act as impedance coils as well as relays. 
The operator’s listening set may be connect- 
ed in the same manner as the subscriber’s 
talking circuit or in any other suitable man- 
ner. 

The operator ascertains the number of 
the subscriber desired, and then makes the 
usual busy test by touching the tip of the 
calling plug to the sleeve of the desired sub- 
scriber’s jack. If there is no plug in any 
other jack belonging to the desired sub- 
scriber’s line, the line L’ will be open at the 
subscriber’s hook switch; hence s,, the 
sleeve of the jack touched, will have the 
potential of —B (through c’-n’-E’) and the 
tip of the plug will also have the potential of 
—B (through the supervisory lamp CL), 
hence there is no disturbance of the condi- 
tions previously existing and no click will be 
produced in the operator’s receiver, and she 
will insert the plug in the jack. However, 
if there is a plug in the answering jack, J 
or in any multiple jack, then current will be 
flowing from —B through the sleeve side 
of.the cord circuit in use, and the sleeve of 
the jack in which the plug has already been 
inserted. Consequently, the sleeves of all 
jacks of the busy line will have a potential 
differing from that of —B (due to the drop 
of potential through a supervisory relay) 
and hence, different from that of the tip of 
the plug used in making the test; conse- 
quently, a click, denoting a busy line, will 
be made in the operator’s receiver the mo- 
ment the tip of the plug is touched to the 
sleeve of a busy line. 


When the calling plug is inserted in the 
jack of a line not busy, say in jack J, no 
current can flow through the supervisory 
relay, CR, because the line, L’ is open at the 
subscriber’s hook switch, and there is no 
tendency for current to flow through c’-n’-E’, 
hence the supervisory relay, CR, will not be 
energized; but the cut-off relay will be 
operated by the current through m’, thus 
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cutting off the line signal, E’, and the super- 
visory lamp will be lighted. When the 
ringing key is closed, alternating current 
will flow through the line, condenser C’ (14 
microfarad) and bell V’, and ring the latter. 

When the desired subscriber takes down 
the receiver, current will flow from B 
through m’, line L, subscriber’s coil p’ and 
transmitter T’, line L’, $, CR, back to B, 
thus energizing both CR and CO’, and 
therefore extinguishing the supervisory 
lamp, CL. 

When the subscribers finish their conver- 
sation, each supervisory lamp will light as 
each subscriber hangs up his receiver. For 
instance, if the receiver, R’, is hung up, no 
current can flow through the supervisory 
relay, CR, hence CL lights up and the cut- 
off relay remains energized until the plug is 
removed from the jack. When both plugs 
are removed, the cut-off relays will release 
their armatures, thereby connecting the line 
signals to the line wires ready to receive an; 
other call. 

It will be noticed that the subscriber’s 
receiver is in a permanently closed local 
circuit containing one winding, s, of an in- 
duction coil. Many independent telephone 
manufacturing companies use this arrange- 
ment successfully. An incoming voice cur- 
rent flows through the primary winding, f, 
and induces a current in the secondary 
winding, s, which causes the receiver to 
give out the proper sounds. The transmit- 
ters have a resistance of 40 ohms or more, 
and each winding of the induction coil 
about 15 ohms. On account of the high 
resistance of the transmitter and the fact 
that speaking into it will produce a large 
variable resistance, the total resistance of 
the line circuit is sufficiently altered when 
talking into it to produce very good results. 
At a is shown the connections that exist 
during the conversation. In this diagram 
all apparatus and connections not forming 
a part of the talking circuit have been 
omitted. 

—_——-¢-2- 

Demand Meters in Bosten.—The Edison 
Electric Illuminating Company, of Boston, 
which began in 1898 to experiment with 
the Wright demand system of charging, 
is now making as rapidly as possible a final 
extension of the system to all its customers, 
both for light and power. Hitherto the 
Wright demand indicator has been used by 
the company for installations of fifteen 
lights or more (the demand of customers 
having less than fifteen lights being as- 
sumed equal to the installation), but its 
use is now to be extended to all contract 
customers having five or more lights. To 
make these extensions: over 4000 Wright 
demand indicators will be installed. A most 
interesting feature of the change to cen- 
tral station men is that with the extension 
of the Wright demand system, the Boston 
Edison Company will put into effect a scale 
of rates which it is expected will com- 
pletely do away with the inconvenience 
and expense of figuring out what rate a 
customer is entitled to. This new scale 
of rates j; designed automatically to give 
to each customer a rate bearing as nearly 
as possible a definite ratio to the cost of 
supplying him. 
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Principles of 
Electrical Apparatus 


THE SYNCHRONOUS MOTOR. 


If an ordinary alternating-current dy- 
namo be driven at normal speed by some 
outside source of motion (such as a belt 
from a motor or a running line-shaft), with 
its field separately excited by direct cur- 
rent, and then connected to an alternating- 


current circuit at some instant when its im- 
pulse of e.m.f. coincides exactly with that 
of the circuit, the mechanical connection 
with the source of motion may be removed 
and the machine will continue running, 
being now driven as a motor by current 
from the circuit. Such a machine is a syn- 
chronous motor. This type of motor is like 
a direct-current motor in one respect, and 
only one; namely, its construction is, fun- 
damentally, exactly like that of the dy- 
namo that generates the sort of current on 


which it (the motor) is designed to operate. 
Synchronous motors run at precisely the 
same rate of speed as that of the alter- 
nator supplying the circuit on which they 
run, if the number of magnet poles is the . 
same; hence their name “synchronous.” If 
the poles differ, then the relation between 
the speeds of the motor and the generator 
is given by the simple equation 
PS cp Senere eisi (1) 
in which P represents the number of poles 
on the generator; S, its speed; p, the num- 
ber of poles on the motor, and s, its speed. 


The formula is obviously transposable four 
ways, according to which of the four values 
one wishes to determine. If S and s be ex- 
pressed in revolutions per minute, the fre- 
quency, f, of the current supplied by any 
alternating-current generator is equivalent 
to P S — 120, and the relation between the 
speed of a synchronous motor and the fre- 
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quency of the current that drives it is ex- 
pressed by the equation 


from which obviously follow the formule 


120 f 
and =b. 
p S 
The truth of the foregoing statements 


may be demonstrated by elementary dia- 
grams, such as Figs. 1 to 7. Here, for 


120 f 


the sake of simplicity, a bipolar field mag- 
net and single-coil armature are shown. 
Suppose the armature to be driven by a 
belt at sych a rate that the armature makes 
precisely one revolution while the current 
wave of the supply circuit passes through 
precisely one cycle; then, if the armature 
be properly connected to the circuit, it will 
occupy the position in Fig. 1 when the sup- 
ply current is at its maximum (neglecting 
for the present the counter e.m.f., induc- 
tance, etc., of the armature), as indicated by 
the Roman numeral, J, on the current wave, 
Fig. 7. The armature connections having 
been properly made, the supply current will 
induce poles at the periphery of the arma- 
ture core, as indicated by the letters » and 


FIG. 5. 


s, so that there will be a pull between the 
field-magnet poles and the armature core 
tending to assist the rotation of the latter. 
When the armature core has passed through 
one-quarter of a revolution, and reached 
the position shown in Fig. 2, the current 
will have passed through one-quarter of its 
cycle and reached zero, as indicated by the 
numeral II in Fig. 7. 

In this position the armature will not 
have any magnetic poles, but an instant 
later, when the coil has passed the vertical 
position, as indicated in Fig. 3, the current 
will have begun to rise in the opposite di- 
rection, as indicated by the numeral III in 
Fig. 7, producing reversed poles on the ar- 
mature periphery and resulting in a repul- 
sion between the armature core and the 
field-magnet poles which renews the rota- 
tory effort in the same direction as before. 
When the armature reaches the position 
shown in Fig. 4, having made exactly half 
a revolution, the current will have attained 


AMERICAN ELECTRICIAN 


its maximum direction again, which series 
of changes is continued so long as the arma- 
ture revolves at the rate of one revolution 
per cycle of current. It is evident that un- 
der these conditions the armature does not 
need to be driven by any external source, 
as the magnetic torque between it and the 
field poles will cause it to continue to re- 
volve. 


Should the speed of the armature be 
either higher or lower than the frequency of 
the supply current, the angular or tangential 
torque between the field-magnet poles and 
the armature core will be alternately fa- 
vorable and unfavorable to the direction of 
rotation. For example, if the armature in 
passing from the position shown in Fig. 4 
should be driven at a rate of speed lower 
than the frequency of the supply current, so 
that by the time it reaches, let us say, the 
position shown in Fig. 5, the supply current 
will have passed zero and reversed, as in- 
dicated by the numeral V in Fig. 7, then 
poles will be induced in the armature core 
as indicated in Fig. 5, and the torque be- 
tween the magnet poles and the armature 


will be opposed to its direction of rotation. 
Again, if the speed of the armature should 


be more rapid than the rate of current re- 


versals to such an extent that it would be 
driven from the position in Fig. 4 to that 
in Fig. 6 before the current had reached 
zero, as indicated by the numeral VI in 
Fig. 7 the polarity of the armature will 
again be such that the field magnetism 
tends to pull it in the opposite direction. 
It is evident, therefore, that in order to 
maintain continuous torque in the same di- 
rection between the armature and field- 
magnet poles, the armature speed must be 
kept precisely in step with the current re- 
versals. So long as the load on the arma- 
ture is within its torque ability, it will 


maintain synchronous speed, but the mo- 
ment the drag due to the load exceeds that 
exerted between the magnet poles and the 
armature, its speed will be reduced, it will 
drop out of “step” with the supply cur- 
rent, and come to a standstill. 


| Letters on 
Practical Subjects 


Communications intended for publication in this 
department must be received at this ofice not later 
than the 15th of the month prior to the date of 
publication. 


Care of Storage Batteries. 


With reference to the discussion on stor- 
age batteries in your recent issues, and more 
particularly to the communication from Mr. 
Hartwell, I wish to correct his statement 
that “as the temperature (of electrolyte) 
rises 10° F., the specific gravity will rise 
3°.” The converse is the case; that is, as 
the temperature rises 10°, the specific gravity 
falls 3°. 

Ordinarily in stationary battery practice, 
the specific gravity should be 1.200 at full 
charge and at normal temperature, which 
is 70° F. At other temperatures, allow- 
ance should be made accordingly in adjust- 
ing the specific gravity. Variations in the 
temperature materially affect the capacity 
of a battery. At a temperature between 
go° and 100° F. a battery will yield its great- 
est output. It is not advisable, however, to 
maintain the temperature at so high a point 
as this, deterioration of the plates being 
then more rapid. At such a temperature, 
the internal resistance and the required 
maximum charging voltage are lower than 
at normal temperature (70° F.). On the 
other hand, the capacity at a very low tem- 
perature, say 32° F., is considerably re- 
duced, the internal resistance greater and 
the required maximum charging voltage 
greater than at normal temperature. 
Roughly, the capacity varies I per cent 
with every 2° F. change in temperature 
between 32° and go°. Notwithstanding 
the loss of capacity at lower temperatures, 
the plates are not injured, and the cells re- 
cover their capacity when the temperature 
is restored to normal. 

The charging voltage under normal con- 
ditions of temperature, specific gravity and 
of the active material is governed by the 
age of the plates and is best determined by 
the results secured by employing different 
voltages, as no specific rule can be given to 
show the maximum voltage to be used in 
any particular stage of deterioration. 

Yonkers, N. Y. W. L. THOMPSON. 


— a 


A Telephone Circuit Difficulty. 


We have a bridged telephone line with 
ground return, and except in a few cases, 
all grounds are made by soldering to well 
pipes. The exceptions are 6-foot and 8-foot 
ground rods driven into sandy soil. Dur- 
ing the latter part of the winter those sub- 
scribers having instruments grounded to 
rods are unable to ring the bells of other 
parties on the line, although their own bells 
respond to an incoming signal as well, ap- 
parently, as ever. These same generators 
when grounded to well pipes signal as well 
as ever, showing that the generators are 
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not at fault. The ground rod connection 
seems to be sufficient for conversation, but 
the generator cannot put enough current to 
line to ring other bells. In this case there 
are twenty telephones on the line, hence, 
neglecting line resistance, 1/20 of the out- 
put of any generator will pass through each 
bell and ground, except the ground of the 
generator in use. Here 1/20 of the output 
passes through the bell and 19/20 pass to 
line to actuate the other 19 bells. Now, the 
resistance of a conductor is constant at a 
given temperature, regardless of the cur- 
rent or e.m.f. passing through it. Such be- 
ing the case, I should like to ask readers of 
the AMERICAN ELECTRICIAN to explain why 
these ground rods will pass 1/20 of the cur- 
rent put out by other generators, but will 
not pass the 19/20 that should be sent to 
line by their own generators. 

Osage, Minn. W. H. SHADBOLT. ` 


——_—¢ + ¢___- 
Mr. Weaver's Problem in Switches. 


Referring to Mr. Weaver’s problem last 
month, I would suggest the enclosed 
scheme of connections (Fig. 1). This is 
not quite up to requirements, if I under- 
stand his letter aright, but it is workable. 
In order to light the lamp, U, from down- 
stairs, the switches, b and f, are closed, 
and in order to light the lamp, D, the switch 
d is closed to the left as the diagram stands. 
The upstairs switches, a, c and e, work with 
these switches to give two-station control. 
In order to put the lamps in series, the 
switch, g, is closed to the right and the 
switches, a and c, thrown to whichever 
side is necessary to open their respective 
circuits, according to the positions of the 
switches, b and d. Then the lamps in series 
can be extinguished from downstairs by 
throwing the switches, b and d. 

Ironwood, Mich. Louis J. GorILua. 

Enclosed please find a solution to the 
problem offered by Mr. B. F. M. Weaver 
last month (Fig. 2). The switch, A, is 
double-pole, double-throw and the others 
are all single-pole, double-throw, or they 
may be single-pole, two-way snap switches. 
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FIG. I.—MR. GORILLA’S SOLUTION. 


With the switch 4 thrown up, the lamps 
may be controlled separately from either 
upstairs by means of the switches, B, and 
E, or from downstairs by means of the 
switches C and F. With the switch 4 
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thrown downward, the lamps are in series, 
and may be lighted and extinguished from 
any one of the four single-pole switches. 
Wilkinsburg, Pa. F. W. Harris. 


The enclosed diagram (Fig. 3) is sub- 
mitted as a solution of Mr. Weaver’s prob- 
lem published last month. The switches 
are all three-point, single-pole, and with 
the switch C closed to the right, the 
switches A A’ control the lamp, D, on the 
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FIG. 3.—MR. LOVELAND’S SOLUTION. 


ordinary two-station plan, while the 
switches BB’ control the lamp U in the 
same manner. The switch C when closed 
to the left puts the two lamps in series, 
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FIG. 2.—MR. HARRIS’ SOLUTION. 


provided the circuit between the switches 
A and JA’ is open, which can be accom- 
plished, of course, by throwing A one way 
or the other, according to the position of 4’. 
Philadelphia, Pa. Wm. A. LOVELAND. 
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[Mr. Loveland’s solution fails in the one 
requirement that the lamps when in series 
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FIG. 4.—MR. MALCOLM’S SOLUTION. 


shall be controllable from eithe: upstairs 
or downstairs.—EbITOorR. ] 


The accompanying diagram (Fig. 4) is 
offered as one method of accomplishing the 
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FIG. 5.—MR. MERRILL’S SOLUTION. 


results described by Mr. B. F. M. Weaver 
last month, and a little more; it gives 
complete control from both stations. With 
the switches set as in the diagram the lamps 
are extinguished. Throwing either u or u 
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will light the lamp U, after which throw- 
ing either of them will extinguish it. The 
same is true of the switches d and d’ and 
the lamp D. Again with the switches as 
in the diagram, throwing either s or f 
will put the two lamps in series on the 


FIG. 7.—MR. WEAVER’S SOLUTION. 


line, and the next throw of: either of these 
Switches will extinguish them. Therefore, 
the lamps can be controlled separately, in 
parallel or in series from either station, re- 
gardless of the positions of the switches 
at the other station. 


Brooklyn, N. Y. Gro. W. MALCOLM. 


I enclose herewith a diagram of switch 
connections (Fig. 5) which is offered as a 
solution of Mr. Weavers problem pub- 
lished in your last issue. The double-pole, 
double-throw switch, S, puts the lamps 
either in parallel or in series, and the three- 
point switches, u and w, control the lamp 


FIG. 6.—MR RAND’S SOLUTION. 


U while the switches d and b similarly con- 
trol the lamp D, when the switch S is in 
the parallel position (that shown in the 
sketch). When the switch S is thrown to 
the right, putting the lamps in series, they 
can be lighted and extinguished by any 
one of the four three-point switches. 
Wilmington, Del. Ww. MERRILL. 


The enclosed diagram (Fig. 6) shows a 
possible arrangement for solving Mr. 
Weavers problem in switch connections 
published last month. Five three-point and 
two electrolier (double-pole reversing) 
switches are employed. With this arrange- 
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ment either or both of the lamps may be 
lighted and at full candle-power and ex- 
tinguished from either station, independ- 
ently of the switches at the other station, 
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instrument when thrown downward. One 
of the switches would always be down and 
the otHer two up, to fulfill the conditions of 
the problem. One disadvantage of this 


FIG. I.—MR. EDDY’S SOLUTIONS TO MR. BRODE’S PROBLEM.—FIG. 2. 


and the lamps may be put in series from the 

upstairs station; when in series they can 

be -rned on and off at either station. 
Syracuse, N. Y. N. D. Rano. 


[Fig. 7 shows Mr. Weaver’s own solu- 
tion of his, problem, and is almost self-ex- 
planatory. The switches are all three-point, 
single-pole. As they are shown in the dia- 
gram, the lamps are out, and may be lighted 
and extinguished separately by means of 
the switches d, d’, u and «’; throwing the 
switches a and b to the left puts the lamps 
under the control of the switches d and d’ 
in series. It is quite obvious that the 
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switches a and b could be displaced by a 
double-pole, two-way switch.—EDITOR.] 
—_——+-0-4—__—_. 
Mr. Brode’s Problem in Teleph one 
Connections, 


I submit herewith two diagrams (Figs. 
I and 2) as solutions of Mr. Brode’s prob- 
lem in telephone connections which was 
published in this department last month. 
In Fig. 1 three double-pole, double-throw 
knife switches are used, each switch being 
arranged to connect one of the lines to a 
pair of cross-connecting bus-wires when 
thrown upward or to the local telephone 


arrangement is that a person at the station 
where this is located cannot listen in on 
either of the two wires which are connected 
together without disconnecting the two. In 
order to remedy this, the second solution 
is offered. Here six double-pole, single- 
throw switches are used; the upper three 
are used to cross-connect and the lower 
three, one at a time, to connect the local in- 
strument with any one of the three lines. 
The extension call bells are not shown; 
they are, of course, connected one to each 
line above the switches in both solutions. 
So. SHAFTSBURY, VT. J. G. Eppy. 


[Exactly the same solution as Fig. 1 has 
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FIG. 3.—MR. HOLMES’ SOLUTION. 


been received from Ernest Prosch, Coytes- 
ville, N. J.—Eprror. ] 


I enclose herewith a solution of Mr. 
Brode’s problem in telephone connections 
(Fig. 3): Each of the three lines is con- 
nected to the pivots of a double-pole, dou- 
ble-throw knife switch, and these switches 
connect their respective lines either to a 
pair of cross-connecting busses, C, or to 
the local instrument busses, T. 

Brooklyn, N. Y. C. E. HoLmes. 


The accompanying diagram (Fig. 4) ful- 
fills the requirements contained in Mr. 
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Brode’s letter last month. The switch, A, 
connects line No. 2 to either line No. I 
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FIG. 4.—MR. LOVELAND’S SOLUTION. 


‘or line No. 3; the switch, B, connects line 
No. 3 either to line No. 1 or to the local 
instrument; the switch, C, connects the 
local instrument either to line No. 1 or to 
line No. 2. By following out the combina- 
tions it will be found that any two lines 
may be connected together and the local in- 
strument connected to the remaining line; 
also that no matter which two lines are 
connected, the local instrument can be dis- 
connected from the remaining line and cut 


ts) 
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l Am. Elec. 
FIG. I.—MR. BARBER’S SOLUTION. 


in on the two connected lines to “listen in” 

so as to prevent liability to cut the lines in 

the middle of a conversation. 
Philadelphia, Pa. W. A. LOVELAND. 
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The enclosed sketch (Fig. 5) shows one 
way to solve Mr. Brode’s problem in tele- 
phone connections. 
Three double-throw, 
double-pole knife 
switches are used to 


No. 3 control the line connec- 
tions; the lower jaws 
of these are cross-con- 
nected, so that closing 

No. } 
@.¢ 
l 
DCO 
1 
L 
FIG. 
any two switches downward connects 
the two corresponding lines. The upper 


jaws are also cross-connected, and are con- 
nected in addition to the local telephone in- 
strument, so that closing any switch upward 
puts the instrument on the corresponding 
line. In order to “listen in” on the two 
connected lines without breaking the con- 
nection, the single-throw switch, L, 1s 
closed. All switches should be left open 
when the lines are idle. 
Carlisle, Ind. M. C. WItson. 
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Mr- Wolf’s Problem in Motor Connections. 


The accompanying sketch is an ideal way 
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FIG. 2.—MR. LOVELAND’S SOLUTION. 


of controlling a motor from two points, 
as required by Mr. Wolf’s problem last 
month. The motor starter is of the auto- 
matic electrically-operated type, the motor 
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circuit being closed and the armature re- 
sistance cut out by a solenoid excited from 
the work circuit. The wires, c, c’, carry 
the current for the solenoid, and may, 
therefore, be No. 12 or 14 gauge. The 
wire, c’, is always connected to one side or 
the other of the supply mains (which ts 
allowed with this type of apparatus) by 
the double-throw, single-pole switch, S’, 
and the wire c is similarly connected by the 
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switch, S; the two switches thus give two- 
station control to the starting solenoid. The 
No. 8 wires carry the motor current. 

North Adams, Mass. W. J. BARBER. 


Mr. Wolf’s problem in motor connections 
is easiest solved by putting an automatic 
mot-- -starter on the upper floor with the 
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motor and controlling the starter by means 
of the familiar two-station control used for 
incandescent lamps. Fig. 2 illustrates how 
this may be done. It also shows that a 
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pilot lamp could be connected up to aux- 
iliary contacts on the motor-starter, these 
contacts to be closed by the starter arm. 
The dotted lines show this connection. 
Philadelphia, Pa. W. A. LoveLanp. 


The sketch herewith (Fig. 3) shows the 


f Bus Bars 
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simplest method of solving Mr. Wolf’s prob- 
lem with ordinary starting boxes. The 
diagram is so obvious that no explanation 


Mains 
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FIG. 5.—MR. TEEL’S SOLUTION. 


is necessary beyond saying that the swing- 
ing arms of the starting boxes have been 
omitted, the pivots merely being indicated 
by the black dots in the centers of the 
boxes. This arrangement makes each 
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starting box and its main switch, S, en- 
tirely independent of the other one when 
the motor is at standstill; of course, the 
motor cannot be shut down from one sta- 
tion after it has been started from the 
other one; if it should be desired to do 
this, an automatic starter could be em- 
ployed and controlled on the 
ordinary two-station plan by 
three-point switches and No. 14 
wires. Geo. W. MALCOLM. 
Brooklyn, N. Y. 


Referring to Mr. Wolf's 
problem, I would suggest the 
arrangement shown in the en- 
closed sketch (Fig. 4). The 
starting boxes are of the ordi- 
nary no-voltage release type. 
The motor may be started from 
either point by closing the 
switch, A or A’, and manipu- 
lating the corresponding start- 
ing box. If it be desired to 
shut it down from one point 
after it has been started from 
the other one, the switch, C or 
C’, would be opened long 
enough to let the starting box 
release, and then closed again. 
Fuses must be inserted at f, f. 

A. H. SWEETNAM. 

Lafayette, Ind. 


I would like to offer the following solu- 
tion of Mr. Wolf’s problem: An automatic 
starter is installed upstairs with the motor 
and controlled by means of two double- 
pole, double-throw switches. As both poles 
of these switches carry the full motor cur- 
rent, all four of the wires in the conduit 
must be No. 8. The solenoid of the auto- 
matic starter is connected across the main 
circuit upstairs, as indicated in the sketch 
(Fig. 5). I would suggest that an am- 
meter be inserted in the circuit just be- 
yond the fuse block, at a, to indicate whether 
or not the motor is working. 

Aquashicola, Pa. _ JoHn W. TEEL. 

[A less expensive method of indicating 
the condition of the upstairs circuit would 
be to connect up two pilot,lamps as indi- 
cated by the dotted lines which we have 
added to Mr. Teel’s excellent diagram.— 
EpIror. ] 
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Mr. Bannister's Dynamo Trouble. 


Referring to Mr. Bannister’s dynamo 
trouble, I would suggest that when the 
armature leads were short-circuited no cur- 
rent was supplied to the field magnet coils, 
and the field magnetism died out; the arm- 
ature current then magnetized the field 
magnet poles in the contrary direction, and 
when the machine was next started up the 
leads to the field winding had to be reversed 
to correspond to the reversed field polarity. 

Brooklyn, N. Y. Hersert B. BRAND. 


Mr. J. T. Bannister’s dynamo trouble, 
mentioned in this department last month, 
was probably due to self-induction of the 
line or some apparatus on the line which 
caused a discharge through the field wind- 
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ing when the armature leads were short- 
circuited, and thereby reversed the residual 
field magnetism. It will be noticed when 
an armature is short-circuited that the flash- 
ing at the brushes is intermittent, as 
though a surging, or alternate charging and 
discharging were occurring. 

Philadelphia, Pa. W. A. LOVELAND. 

[The reversal of the residual field mag- 
netism of Mr. Bannister’s dynamo had noth- 
ing to do with the necessity for reversing 
the field winding connections. A shunt- 
wound dynamo will operate with either 
polarity without changing the leads or any 
connections whatever; if it happens to 
“pick up” with the right-hand terminal pos- 
itive, for example, it will operate with that 
polarity, and if it happens to “pick up” with 
the left-hand, terminal positive, it will oper- 
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FIG. I. FIG. 2. 


ate equally well that way, with no change 
in the field or armature connections. The 
accompanying elementary sketches will 
show this to be true. Assuming that cur- 
rent passing through the field winding in 
the direction of the arrow in Fig. 1 will 
make the left-hand brush positive, the ma- 
chine will operate that way; if it should 
get its residual field reversed and pick up 
in the opposite direction, the right-hand 
brush would be positive, as shown in Fig. | 
2, and current would be sent through the 
field winding in the opposite direction to 
the first case, as indicated by the arrow, 
thus maintaining the reversed polarity at 
the brushes. 

What probably happened was that in 
re-assembling the machine after repairing 
the armature damage either the brush leads 
or the leads to the field winding were acci- 
dentally reversed, so that the machine would 
not excite itself until they had been re- 
versed back to their original relation.— 
Enrror. } 
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Switch and Resistance Connections. 


I should like to submit the following 
problem in connecting resistances: Con- 
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nect the two resistances in series and ob- 
tain 15 ohms, or in multiple and get 3.33 
ohms, or connect one resistance at a time 
so as to get 10 ohms or 5 ohms; the 
switches are one single-pole double-throw 
and one single-pole single-throw. 
H. B. Brown. 
Schenectady, N. Y. 
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. Peculiar Bell Action. 


I enclose a diagram of a case in bell 
work, which, although it is not a problem, 
might prove so to the man who encoun- 
tered it in his work. The curious part 
of it is that the corroding of a wire causes 
all the bells in the house to ring in series. 
The bells, A and B, are together in the 


PECULIAR BELL ACTION. 


kitchen, while C is upstairs. Of course the 
back-door button, marked 1, should ring A, 
while the front-door button, 2, should ring 
B and C in multiple. The battery wire, 
however, has corroded off at D, with the 
result that the button 1 will ring all the 
bells in series. =? 
F. B. Morton. 
Boston, Mass. 
OS N S 


Mr. Westervelt’s Insulation Test. 


Find enclosed my solution to Mr. Wes- 
tervelt’s problem in the February issue. Ap- 
parently the difficulty is due to the grounded 
neutral and the exciting circuit of the watt- 
meter, which is between the cut-out 4 and 
the panel B. When the voltmeter is con- 
nected across the negative side of the line, 
and the exciting circuit of the meter con- 
nects with the positive side, there will be a 
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meter reading when six of the branches 
are tested separately and together. This is 
accounted for by having six branches on 
the side that cause the voltmeter and watt- 
meter to be connected as above; the other 
branches will not indicate because the con- 
nection will be of such a nature as to pre- 
vent the “voltmeter-wattmeter” complica- 
tion. I have experienced precisely the same 
trouble with a grounded neutral system. 

FRANK B. CARPENTER. 

Birmingham, Ala. 
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Faulty Circuit Connections. 


The following problem in misconnections 
may be of interest to some of your readers: 
Two windows, right and left-hand, are each 
lighted by eight lamps fed from the two ends 
of a double-branch plug cut-out, fused with 
plugs I, 2, 3, 4, and controlled by two sin- 
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(iyo Supporting a Steel Stack, 


We had erected a new battery of boilers 
and were about to set up the new 75-foot 
stack, when we found that our neighbor 
strenuously objected to a guy wire passing 
over his lot. It was pointed out to him 
that the guy wire would ‘be placed well 
overhead, but without avail. A reasonable 
sum of money was then offered, but our 
friend would not accept thinking we would 
eventually be obliged to purchase his lot. 
While we would have bought his lot for fu- 
ture enlargement of the plant, still we did not 
want to have the guy wire affect the price, 
so we resorted to the arrangement shown 
in the accompanying sketch. We embedded 
two 12-foot timbers in the ground and then 
bolted another timber at right angles to 
the other two. From this latter piece we 
set up two 50-foot timbers coming together 
at the top and spread about six feet at the 
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PROBLEM IN FAULTY CIRCUIT CONNECTIONS. 


gle-pole switches, A and B, so that normally 
every lamp in the two windows is turned 
on by each switch. The wiring was ap- 
parently in accordance with ordinary meth- 
ods, but the wires from the cut-out to the 
windows were concealed. Nothing unusual 
was noticed until plug No. 4 burned out, 
when it was found that with switch A 
turned off and B on, every other light in 
the left-hand window burned bright, the 
other four in the left-hand window and all 
in the right-hand window burned dim, and 


on testing the various possibilities of 


switches and cut-outs, the following facts 
were determined: 

No. 3 and A out, B in; four lamps light 
in the right-hand window and the rest dim. 
No. 2 out, the rest in; A operates half the 
lights, B does not change them. No. 4 and 
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FIG. 1.—MR CARPENTER’S SOLUTION OF MR. WESTERVELT’S PROBLEM. 


path through the exciting circuit of the 
meter and neutral to ground, to the volt- 
meter, then to the negative line. If the 
voltmeter and shunt circuit resistance could 
be determined the exact cause could be 
computed. By disconnecting the shunt of 
the wattmeter and renewing the test, the 
matter will be detected. A proof of the 
above is shown by having the same volt- 


B out, A in; four lights in left-hand win- 
dow lighted, the rest dim, but the bright 
ones are opposite from the first case. No. 3 
and B out, A in; four lights in the right- 
hand window lighted, the rest dim, but the 
bright ones are opposite from the second 
case. 


JoseEpH HARDWICK. 
New London, Conn. 


bottom. We ran our much-desired gal- 
vanized guy wire to the top of this structure 
and then put a 74-inch tension rod from the 
top to the underground horizontal timber. 


73°dia 75'0”high 
%"tension rod 
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The tension was then adjusted by a turn- 
buckle placed at a convenient height above 
the ground. The arrangement was satis- 
factory in every way. 
Joan D. ADAMS. 
Phenix, Ariz. 
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Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Can a 133-cycle fan motor be changed to run 
on 60 cycles? w. G. B. 
Not with any degree of satisfaction. 


Is the Tirrell regulator adapted as well for 
controlling a compound-wound exciter as for a 
shunt-wound exciter? G. D. E. 

No; because it cannot control the com- 
pounding of the field magnetism. 


Is it practicable to refill dry batteries? 
F. W. M. 
No; but they may be renewed to a con- 
siderable extent by passing current through 
them backwards just as you would charge 
a storage battery. 


What other metals will behave the same as lead 
when placed in sulphuric acid? (2) How are lead- 
covered cables drawn ‘into underground con- 
duits? B. S. 

None. (2) By means of a winch and 
wire rope attached to the starting end of 


the cable. 


Is it possible for a condenser after being 
charged and disconnected from the charging cir- 
cuit to have a higher e.m.f. across its terminals 
than the e.m.f. of the charging circuit? 

C. M. G. 

No; when a condenser is charged its po- 
tential is brought up equal to that of the 
charging circuit. 

What would be the result if the ammeters of 
three compound-wound generators were con- 
nected in the series mains instead of the armature 
main as described in Mr. Gassman’s article in the 
February number? E. T. W. 

The meters might not indicate the actual 
current output of the machines, but would 
indicate the division of current between the 
series windings of the different machines. 


Will synchronizing lamps, or any other form of 
synchronizer, indicate phase differences between 
two machines while the two are connected in par- 
allel? A. C. K. 

No. Moreover, there cannot be any seri- 
ous difference in phase between two ma- 
chines connected in parallel without throw- 
ing one of them out of step and causing the 
circuit-breakers or fuses to blow. 


In which lead from a direct-current dynamo 
should the circuit-breaker be connected? T. H. 

With a shunt-wound machine it makes 
no difference; with a compound-wound 
dynamo, the circuit-breaker, as well as the 
ammeter, must be in the lead coming from 
the dynamo brush terminal (as distin- 
guished from the lead coming from the free 
terminal of the series winding). 


Can two series-wound direct-current machines 
of the same output and capacity, be operated in 
series to supply double the number of lamps? 
(2) What are the proper connections for two sin- 
gle-phase transformers on a three-phase circuit? 
(3) How should two single-phase meters be con- 
nected to a three-phase circuit? F. D. E. 


Yes. (2) Connect them up as though 
three transformers had been connected up 
in delta and one of them removed. (3) 
With the current coils inserted in two of 
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the circuit leads and the potential terminals 
of both meters connected to the third lead. 


For what can dry cells be used after they have 
become polarized? (2) How can a 4-volt miniature 
lamp best be lighted from a 110-volt direct-cur- 
rent circuit? A. R. T. 

The best use to which they can be put 
is to serve as a counter e.m.f. in cases where 
dead resistance would ordinarily be used. 
See Mr. Hanchett’s article in the May, 1904, 
number. (2) By connecting it in series 
with a dead resistance sufficient to take up 
106 volts. The number of ohms necessary 
to do this may be ascertained by dividing 
106 by the current which the lamp requires. 


Which of the two methods shown in the ac- 
companying diagrams (Figs. 1 and 2) is the best 
for connecting two lamps for two-station con- 
trol? L. F. A. 

Fig. 2 is preferable for the reason that 
each lamp is independent of the condition 
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of the other one. Fig. 1 is just as good so 
long as the lamp sockets and filaments are 
in good condition, but if one of the sockets 
should accidentally be turned off or dis- 
abled or one of the filaments be broken it 
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would, of course, prevent the other lamp 
from lighting. Moreover, in Fig. 1 the 
lamps must be of one-half the circuit volt- 
age. 

What is the proper timing for the igniter 
of a gasoline engine running at 200 r.p.m.? (2) 
How far from the end of the stroke should the 
exhaust valve begin to open? A. B. C. 

With an engine running at so slow a 
speed the igniter would probably give the 
best results if set to act just as the crank 
reaches the dead center. (2) Your ques- 
tion cannot be answered without a complete 
knowledge of the engine and indicator cards 
taken from it; the point of the stroke at 
which the exhaust valve opens varies with 
different engine designs. 


What size of wire and how many turns should 
be used for the coil of the magnetic vane volt- 
meter described in the December, 1903, number 
to make the instrument give full scale deflection 
at 15 volts? (2) Would the metal used in ferro- 
type photographic plates be suitable for the 
vanes? (3) Could a shunt be used with the me- 
ter for higher voltages? H. I. M. 


Fifteen hundred turns of No. 22 wire. 
(2) Yes. (3) Shunts are used with am- 
meters, not with voltmeters. You can adapt 
the instrument for higher voltages by using 
dead resistance in series with it. 
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How should the three-pole armature of a bat- 
tery motor be wound and connected up? (2) 
What size of wire should be used on the arma- 
ture? (3) Is double cotton-covered wire prefer- 
able to single silk-covered? (4) How many feet 
of No. 32 German silver wire are required to get 
a resistance of one ohm? H. A. L. 


Wind a coil on each pole, making all three 
coils exactly alike; connect the three inner 
terminals of the coils together and the 
three outer terminals to the segments of a 
three-part commutator. (2) This depends 
upon the size of the motor; ordinarily about 
No. 18 (3) Double cotton covering is 
preferable where space is not a vital con- 
sideration. (4) German silver wire is made 
in several grades. The grade known as 
18 per cent alloy has a resistance of about 
1% ohm per foot. 

A ¥-h.p. four-pole single-phase induction mo- 
tor wound for 60 cycles runs at only 1400 r.p.m. 
and is sluggish in starting. The fields have been 
rewound and only two starting coils used. What 
is the probable trouble? (2) Can a compound- 
wound generator be tested for its compounding 
ability and a saturation curve plotted without giv- 
ing it a full load? (3) Why have the Manhattan 
rotary converters six collector rings when they 
are supplied from three-phase transformers? (4) 
Can a rotary converter be used for electroplating, 


or is a motor-generator more efficient? 
H. S. 


The use of two starting instead of four 
coils accounts for the sluggish starting of 
the machine, but not for the enormous slip 
in its speed. It is either heavily overloaded 
or the new winding has been connected up 
wrong. (2) Not satisfactorily. (3) Be- 
cause the secondaries of the transformers 
are connected up to give six phases and the 
converters are built correspondingly. (4) 
Yes, provided wide voltage regulation is 
not required. The motor-generator is pref- 
erable because the voltage can be varied 
through a wide range; its efficiency is lower 
than that of a converter. 

How can the internal resistance of a primary 
battery cell be measured? (2) Does its voltage 
decrease as the current output increases? (3) 
Does the internal resistance vary under different 
conditions? (4) How can the internal resistance 
of a battery of primary cells be made equal to the 
external circuit resistance, at the same time keep- 
ing the battery voltage within the ordinary limits 
for such work? H. M. W. 

Measure the e.m.f. on open circuit with 
a high-resistance voltmeter; then connect 
the cell to a known resistance in series with 
an ammeter of known resistance; divide the 
open-circuit voltage by the ammeter read- 
ing and subtract from the result the re- 
sistance of the external circuit (including 
that of the ammeter, of course); the re- 
maider will be the resistance of the battery 
cell. (2) The available voltage decreases 
because of the drop in the cell itself; the 
actual voltage of the cell decreases with use 
by reason of the gradual polarization of the 
cell, but this is not true of the gravity type 
of cell for closed circuit working. (3) It 
varies with changes in the electrolyte; not 
otherwise. (4) By designing the external 
circuit properly. Ordinarily there is no lia- 
bility to get an impractical battery e.m.f. 
in trying to obtain the relation you men- 
tion; moreover, in such special cases as 
might tend to produce this result, it will be 
more economical to sacrifice the “equal re- 
sistances” idea than to pay for the battery 
necessary to apply it. 
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COMPARATIVE HEAT CONDUCTION AND 
RADIATION OF INSULATING 
VARNISHES. 


BY JOHN C. DOLPH. 


The necessity of providing liquid insula- 
tion for cotton covering of copper wire in 
coils has long been recognized, but whether 
the use of varnishes or compounds is 
really necessary, other than as a means of 
protection against moisture, especially in 
low-voltage work, has been open to dis- 
cussion. 

Early in 1903 the writer was impressed 
with the idea that the life of the coils 
could be greatly I:ngthened by increasing 
the natural tendency of insulating varnishes 
to dissipate heat either by radiation or con- 
duction, or both. All experience up to 
this time had clearly demonstrated that or- 
dinary insulating varnish was a very poor 
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nishes and compounds with the idea of 
treating them in such a manner as to pro- 
duce a compound which would constitute 
an improvement over anything then in 
use in its ability to conduct and dissipate 
by radiation the heat generated in the in- 
sulation of the windings of high-potential, 
alternating-current apparatus. These ex- 
periments clearly demonstrated that there 
existed a great difference between the tem- 
perature of coils insulated with the var- 
nish specially treated for heat radiation and 
conduction and the ordinary insulating var- 
nish. To determine accurately this differ- 
ence, the writer took up the matter with 
Dr. Sharp, of the Electrical Testing Lab- 
oratories. The following method to deter- 
mine the combined heat radiation and con- 
duction of various varnishes was followed: 

A number of tin cans were provided, on 
the outside of each of which a layer of cloth 
was tightly fastened, the cloth then being 
painted with three coats of the varnish to 
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covered tin can, as well as a can covered 
with soot, was provided for the purpose of 
comparison. These tests established beyond 
any question the marked superiority in 
point of combined heat radiation and con- 
duction of the specially treated varnishes 
over the ordinary insulating varnishes. 
During these tests a peculiar condition de- 
veloped as regards one of the clear oleo- 
resinous base varnishes under test. While 
this varnish was naturally a poor radiator 
of heat, owing to the nature of its surface, 
it proved to have gotten rid of a larger pro- 
portion of heat than any of the other var- 
nishes tested with the exception of that 
treated specially for heat radiation and con- 
duction. Inasmuch as this oleo-resinous 
bas varnish possessed good insulating prop- 
erties, it occurred to the writer that var- 
nishes of this description, in view of this 
important characteristic, were the ones 
which would eventually give the best re- 
sults, provided they could be so treated as 
to develop the 
necessary heat ra- 
diation and con- 
duction without 
the sacrifice of 
their high insulat- 
ing properties. 


It was then de- 
termined to ascer- 
tain, by electrical 
means, the relative 
combined heat con- 
ducting and radiat- 
ing properties of 
various oleo-resin- 
ous and hydro- 
carbon base var- 
nishes. There 
were provided 
eleven spools, ap- 
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FIG. I.—TEMPERATURE RISE DURING TEST NO. I. 


conductor of heat, and it was taken for 
granted that any improvement in this direc- 
tion would carry with it the introduction 
into the varnish of material which would 
have a tendency to lower to the danger point 
the dielectric strength of the varnish coat- 
ing. 

With these conditions in mind the writer 
began a series of experiments with var- 


« Depth of Winding Layers 
FIG. 2.—TEMPERATURE RISE DURING TEST NO. 2. 


be tested. Dry steam having 10° C. of super- 
heat was then passed through each can in 
turn and the amount of steam condensed 
per minute was determined. At the same 
time a thermopile set up at a given distance 
from the can was used to determine the 
relative radiating powers of the surfaces 
which were afterwards expressed in the 
terms of galvanometer deflections. An un- 


proximately six 
inches in length 
and three inches in 
diameter. These 
spools were wound 
with No. 18 double 
cotton-covered 
wire, 18 layers and 
108 turns to the 
layer, making a 
total of 1944 turns. 
In these coils were 
wound thermomet- 
ric coils, the out- 
side of No. 38 silk- 
covered wire with 
two turns per 
space, making a 
total of 214 turns ; 
a middle thermo- 


Outer Thermo Coil 


metric coil of No. 
40 silk-covered 
wire, two turns per 
space, with a total of 214 turns, and an 
inner thermometric coil of No. 40 silk- 
covered wire, three turns per space, making 
a total of 321 turns. These coils were 
wound on a split form so that they could 
be handled without the addition of insula- 
tion other than that provided by the cover- 
ing of the wire and the varnish used on the 
coil. The wire in all cases was run through 
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the varnish to be tested as the wire was 
wound on the coil. The inner thermometric 
coil was wound on the first layer of No. 18 
wire, as of course it was not possible to 
wind it on the outside of the first layer. 


The spools were numbered from 1 to 10, 
inclusive, and were treated with varnishes 
and compounds as follows: 
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be the one from which the heat escaped most 
slowly.) 

2. Heating the coils by passing a known 
constant current through them, and measur- 
ing the average rise in temperature of the 
spool by its increase in resistance. Under 
the circumstances the spool that became 
the hottest would be the poorest dissipator 
of heat. 
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mn he m'ddle of the coils were corked up 
at the tops, forcing nearly all of the heat to 
escape from the outer surfaces. The two 
ends of each thermometric coil were then so 
arranged that they could be readily con- 
nected to a Wheatstone bridge. Arrange- 
ments were provided for getting the po- 
tential across each spool rapidly at stated 
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FIG. 3.—TEMPERATURE RISE DURING TEST NO. 3. 


desired by two similar methods. 

1. Heating the spools by passing a con- 
stant current through them and getting the 
temperature at the inner, the outer and mid- 


dle surfaces by means of the fine wire ther- , 


mometric coils. (The spool showing the 
greatest difference between extremes would 


ever, the exact value of the coefficient is 
unimportant, as only comparative results 
could be expected. 

In the last test referred to the spools were 
all connected in series and set on end on 
a table in a circle. with about twelve inches 
of air space between spools. The air spaces 


FIG, 4.—TEMPERATURE RISE DURING TEST NO. 4. 


On the diagram 
it will be observed 
that the curves have been shifted up or 
down, as required, to bring the temperatures 
at the outside to the same point for all 
spools. This procedure spreads the curves 
out more and renders the difference be- 
tween them more noticeable to the eye. 

It should be borne in mind that the above 


No. 4. 


[VoL. XVII. 


AMERICAN ELECTRICIAN 


28 


"Z ‘OIU— ANION SVD TIDAS ANOULS-ANOd ƏNILYJON JO NOILOIS ASUFASNVAL ANY ‘IVNIGNLIONOI— 1 ‘OIA 


MAL 


Wo WIM WOW A OH YYY YI 


de m KA Whit Wz UU, 


sai 


Uy MAW HWM C0 CHWXH# OH 0. YJ YYW, 
WELL MGM HDDBGLS.: ee 
yy rrrC Cr N a, 
YY YU RO O G aa. 
YY UYMUM IYI, ee 
UYUYLY. F 
WM YMA YIM Yd LT Ly Ye Vy Cee toe 

LZ YE aa 


es.. ass 


DA 


R ia yy 
Wy, fff 
WMI A? yy 
WY, ty z4: ty iy h 
Zs = yf Ye Lb: 
GWT NN Ye Ay 


N 


— ar 
ATdaNS SYO 


mo 
1 LSNWHX3 


7 a a 
| | aans 
LEDS Za 


wall i009 


| 


amf | 
at 


lee b ©wikvwsvek woos i: e 
eo o S = wo 3 ets WY Ò ie V t Oo em NH wt U n i_—on bas . 
So Cee eee etttes ile... g gapt oe Sepekess Pb pogs SS gs CbSsergesssas, SSL ERZE 
= Ge ge wy verte a O E333 ‘grsss = = 7 eS ° = E ocg Es = 0 n> D 0 O z S = Be ‘sy Oo Z 2 
S535 v*Qe (= Sis © & oy Ss o = X= v & O aU ows £ OM >a os YU As > oco Lye wegen o 
vrs 67% Un vY BPO wove Zz. z vay Eas 6 u OF aL vv“ o og 2£© oes ¥ | SS A čov E 
ESSLE weL E” hod S::. 0Y oe ve ui VOSGES VO A u uv“ E vo Z£ ~Ew ss Ear toes 
2 33 szg (e) ons Q = ~ 0 v Uus =: Ea Gs 
aov o tpv gei a. ow & t 3 A- v EAV & OY oo ce >» od Caon ts = y vy o O e U 
u E u O % > own O g.S DD 2 Fore! Seo os = v i v ò 
=S&£LePS>s2ma%® RY DO 5.9 2 2 oo & U < r»>avwts5 Fes peb VHS” BD YvEgD xg Ei 3) z Er a a 
= pZ = CERI — P v <a 2 a s = 
euk Seeeesssgse |S ps Ras S Sav ees Ase ghee at as eS RCS ES es gue ote Cee ee 
= © so = : noy n tu = O O = cy) oe v . 1 = Q 
san a es Fong s Ss EREA &e S'S Aap w 8SSnae2OoGus OSFYEySBo Oceanos TnL Ln Ri Ss MELE 
UON O MO mo Nm NO m Q L o occ n S © be © 2 v = tH t cT oY = 
3: be wV L N l OO N o m MO COO OW Ò om yi Y > z ao -=— UO V & ew os = e + (@) ~ Oo = +s] — & pe) 
as A, v Sem b ont ~~ ~~ ev — 'D + Nw N z & u 0 o V v p e: 
Uuvoynt cagó EL NO RA O00 Hod Sw S V alwe OIS SRLS oV sow Lean ee eee oS wotme,~ es 
> c vw V9 ~ soa 8 + ÒO Oo Q o> S O ge) O 0 SUV6 Da n Yo wo z3 o`n A Ye ion 3 yy (OY U 
Eo- a WM Sn O U | (ie bier ame ee ae N T a 3 Q ae o r -E e Sasu >’ E a a E ES > 2 
-E-e a = ERA Whee A v O. S s = g “wey Os k 6 no ST wM aes L oF aoa =e oe wasogee Yg 
Oo g-a ; = an Yo yg a eee | ee ae oe ex ies VQo00a 7 SLVOA Ve ~~ BOo So i? 3 (5 ~soa FE MCOODO RS hw. E 
TO SE 2 wn O wm . 8 y — UO ~ fd o's 0a, S OTK oA ~~ = ke O cs aA 
c 9 >, wa V w Tf wee we ee v o aAa e D v S N ~ =| PE + 4 > O we) oO a ~ i 3 a pty 
Ù © T e R AG = ee eo Mekaar ere N = V a LASSE 3 v i o > v vo aa: = v v o Aa 
s Y Osa u A r o -|| SSA © te SOE RE H Ons be k goa Seo Ss SYRI Eec OS ge 
Oo” =< gy Le) x a 8 oe ape ee ae E =a vyeo kla 0 8 G ta] os & os wW a Voos SRR Dye OG": 2 BOs 3 oo -g Y 
ir eee eee pe ues aol eee ete E Š See P SS eke Peg Soe eS eee 8 Ron Bek oa ou ELEY 
SS“ te tZ ov SvB Gu” [oinn Os Ee ve ee SREREREE RES HG EYe Pubes” Ferns hots vesseg reyes 
c O o a a AG yo OY H oe è, osese U ooa & TS Z Sep ereEyy rs) 00 O Dv ~ » .2 © uw = Xon EG dO oO 
rs) pa ~ = U YH = N eNO NO VO =» w 8 6 = A .S . Q 5 v N (2 o£ w t 3 mo vo - 
v 3E STIS Ste eS DO = = UO > bo 0 = b> z © rt) v v ~ O Q V g- v oH 8 8 oo uo) vs 
Sos O “z sors || ...... 336 9 = Soe w So Ps ase Pg eEvauvt 5 g% + Sracazc + = V Ny FBX 
9 agH QE "BSG SSScdSddd6 || a aF w m Ew O08 6 > oMS Sesh" See Ft owedvse Roses SHES VEGAS 
Q aH o oa cUves ZLZALELZL rt} ~ td vog O = ofeesg eee a Epsx<soa ¥ N E now n Y = ő 
ae ee ee SeSeeeeEe3 EPEE g§ er eee ol ee eer er ee re ees 
mas OO US 2's a w sitet 3 9900 SB w $ O Von T a0- w v L = «6 O¢ V n Oo g — UD a Lts z4 
3 p = oe S ~ v2 oe BR aR aoa S oS Ke E 0.5 O WV n << "= A SA's = SS 4 2 ow wo 3 tw =<=—wsVst van vu 
SELES" BSESSILZERE | oamaaanaa|oseae E PoP e ROS SSST SHEET RPO e LOSE ZUHVEE ESESS SHEL EE 
rw o ome Led cs 7 v © basn] Co co N 3 8 & [æ U om sn o 
ee Ars nrcoansd | ¢a.8 3 = PRESBRBEE SERS £853 x2 SRLS ASARAR a RES RER aAama BZBECaAQ 5 


a 4@ 


APRIL, 1905.] 


tion chamber are water-jacketed. High 
economy in gas engine practice depends on 
the degree of compression that can be car- 
ried or the amount of gas which can be 
made to occupy the clearance spaces of the 
cylinder and combustion chamber at the 
beginning of stroke. On the other hand, 
since the temperature increases quite rapidly 
with the pressure, unless cooling methods 
are provided the degree of compression at 
which the richer gases will ignite spontane- 
ously will soon be reached. 

Obviously, any heat carried away by the 
cooling water is lost, so that no more cool- 
ing should be done than is absolutely neces- 
sary to admit of the desired compression. 
This engine is said to owe much of its econ- 
omy to the design of these water-cooling 
chambers. 


‘FIG. 3.—KOEKTING FOUR-STROKE CYCLE GAS ENGINE, 


Rich gases ignite at a much lower tem- 
perature than the “leaner” ones. For the 
same cooling effect compression of the 
former gas cannot be carried as high as that 
of the latter and for the same degree of 
compression a greater cooling effect is neces- 
sary in the former case than in the latter.: 

Ignition is effected in both the four and 
the two-cycle engine by means of magnetos, 
the leads from which terminate in an igni- 
tion plug inserted in the cylinder head. 
These plugs when pushed home seat on an 
asbestos gasket and are secured by four 
studs. The stationary rod which forms one 
terminal of the magneto is insulated from 
the metallic portion of the plug by two 
tapered porcelain plugs. The movable rod, 
which forms the other terminal of the mag- 
neto, is free to turn in its bushings and is 
actuated by the valve mechanism. The 
mechanism which drives the magneto is so 
arranged that the armature is first turned 
slowly through about one-third of a revo- 
lution against a spring. At the instant the 
charge is to be ignited the magneto lever 
is disengaged and the spring gives the 
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magneto armature a quick jerk back to its 
original position, sending an electrical im- 
pulse through the igniting plug terminals, 
which break contact at the proper instant, 
thus igniting the charge. In the larger size 
engines two igniters are operated in unison 
and the large charges being ignited at two 
points insure uniform combustion. i 
One of the main features of design to 
which this engine is claimed to owe its su- 
periority over many other types is the per- 
fect symmetry of cylinder construction. It 
will be noted that the cylinder barrel has 
no lugs or projections of any kind cast on 


its surface, a fact which insures perfect rec- 
tilinear expansion under all conditions of 
temperature. The cylinder barrel is held in 
position by the main cylinder stud bolts, 
which also secure the combustion chamber 
and head to the main frame. The main 
engine frame is of unusually solid design, 
completely surrounding the motor cylinder 
barrel and supporting it at both ends and 
in the middle in such a way as to form a 
concentric water jacket. Since the motor 
cylinder barrel is secured longitudinally 
only at the head it is perfectly free to ex- 
pand and contract with every change in tem- 
perature. 

The water coming from the jackets is 
used in cooling the exhaust gas either by 
means of a water jacket on the exhaust pipe 
or by direct injection into the exhaust pipe. 
The cooling qf the gas having the effect of 
reducing its volume, tends to silence the ex- 
haust and reduce the back pressure on the 
machine. 

Tests made on the Koerting four-cycle 
engine with gas of about soo B.T.U. per cu. 
ft. gave thermal efficiencies per brake horse- 
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power of 28.22 per cent, 29.05 per cent., 
29.23 per cent. and 31.96 per cent. 

The popularity of the engine in Europe 
is shown by the fact that in the past four 
years over four thousand have been put into 
operation. These engines are built in the 
United States by the De La Vergne Ma- 
chine Company, of New York, which com- 
pany has the exclusive right to manufacture 
and sell these engines, as well as the Koert- 
ing two-cycle, double-acting engine. This 
company has erected for the Lackawanna 
Steel Company, of Buffalo, the largest single 
gas engine installation in the world. This 


plant when completed will aggregate 40,000 
horse-power, 32,000 of which will be occu- 
pied in operating blowing engines and 8,000 
in driving direct-connected generators, three 
of which are 500-kw, 250-volt, direct-current 
Sprague dynamos and five of which are 500- 
kw, 440-volt, three-phase, 25-cycle General 
Electric dynamos. 
es 


COPPER LEADING-IN WIRES FOR INCAN- 
DESCENT LAMPS. 


Ever since the first practical incandescent 
lamp was made, it has been the fixed con- 
viction of the electrical engineering fra- 
ternity that leading-in wires of any metal 
except ‘platinum were absolutely hopeless, 
and the industry has gone along on that 
basis, facing a constantly decreasing supply 
of platinum which has increased its price 
something like 100 per cent. If present in- 
dications prove accurate, this bugbear has 
been demolished by an extremely simple 
expedient which appears to make it thor- 
oughly practical to use copper instead of 
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platinum for the leading-in conductors; this 
expedient consists in forming each wire 
into a circle where it is- enclosed in the glass 
mount, with the entering and emerging 
straight-line part of the wire joining the 
circle at diametrically opposite points, as 


shown in the accompanying illustration. 
There are no joints, however, the complete 
conductor being formed from a single piece 
of wire. The conductor in the circular part 
is extremely attenuated by the die which 
forms it into that shape, but since copper 


FIG. I.—INCANDESCENT LAMP WITH COPPER 
LEADING-IN WIRES. 


has a much higher conductivity than plati- 
num, the smallest cross-section that can be 


handled in the course of manufacture with- | 


out excessive breakage is ample to carry 
the current for a 32-c.p., r110-volt lamp. 
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Consequently, the same leading-in wires 
would be used in practice for 32-c.p. and 
all other lamps of lower candle-power at 
110 volts, and for all 220-volt lamps up to 
50 candle-power. 

This form of leading-in wire was invented 


by Mr. John H. Guest, who is widely known 
in electrical circles as one of the pioneers 
in the electric lighting and railway fields. 


‘Mr. Guest was, in fact, one of the very 


in the realm of incan- 
been a contem- 


earliest workers 
descent lighting, having 
porary of Edison, Max- 
im, Sawyer and the other 
investigators of the prob- 
lem in the early eighties. 


ber of patents, some of 
his lamp patents dating 
back to 1879 and 1880, 
and all of which indicate 
the fertility and origi- 
nality of the typical in- 
ventor and investigator 
of scientific problems. 

Of course, “the proof 
of the pudding is in the 
eating of it,” and it is 
rash to make any predic- 
tions as to the ultimate 
fate of a development of 
this character; its perma- 
nent value can be deter- 
mined only by a time 
test after the details of 
manufacture have been 
perfected and standard- 
ized. But it is of interest to note that 
two lamps equipped with the Guest copper 
leading-in wires have been burning at full 
candle-power in this office, all day and every 
day except Sunday, since March 20. 


I.—MURRAY HEAVY DUTY CORLISS ENGINE. 
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MURRAY ENGINE FOR HEAVY DUTY. 


The Murray Iron Works Company, Bur- 
lington, Ia., some time ago brought out a 
“rolling mill” type of engine designed for 
high steam pressures and high speeds, and 


therefore especially well adapted to electric 
lighting and power service. Fig. 1 illustrates 
the general form of the bed and guide hous- 
ing, which are cast in a single piece. The 
cylinder is, of course, bolted to the rear 
end of the guide housing, and the latter 


FIG. 3.—VIEW OF VALVE GEAR. 


is supported solidly by the bed throughout 
the whole length of the guides; the ad- 
vantages of this feature are obvious. 

The cylinder is cast with a wide air space 
between the barrel and the exhaust chest, 
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so that the temperature of the cylinder bar- 
rel is not affected by contact with the low- 
temperature exhaust steam. This is shown 
in Fig. 2, which is a longitudinal section 


FIG. 2.—SECTIONAL VIEW OF CYLINDER AND 
STEAM CHEST. 


through the cylinder, steam and exhaust 
chests, valves and valve chambers. This 
view also shows that the form of valve 
used differs importantly from the conven- 


FIG. 5.—CROSS-HEAD. 


tional type used by many of the old build- ` 


ers of Corliss engines. The steam valves 
open away from the incoming steam and 
are driven by T-head valve spindles, leav- 
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each valve chamber being diametrically op- 
posite each other. 

The cylinder is provided with massive 
feet, two of which project sufficiently to 
form seats for the two dash-pots of the 
steam valve gear, as shown clearly in Fig. 3. 
The dash-pots are remarkably simple and 
effective. Fig. 4 shows a sectional elevation 
of the type used on engines of medium and 
large sizes. The plunger is of the double 
diameter type, the smaller part of it serv- 
ing as a guide and also as the “sucker” to 
draw the valve arm down. The large part 
cushions the mechanism on the body of air 
drawn in the chamber beneath it on the up- 
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FIG. 4.—DASH-POT. 


ward motion; the cushioning is regulated 
by means of the valve at the right of the 
illustration. The plunger is attached to the 
drop rod by means of a ball-and-socket 
joint so as to allow perfect freedom and 
self-alignment. The pot is finished all over, 
and as the seats on the cylinder feet are 
finished true with the bore of the valve 
chambers, the dash-pots come true with 
the valve gear when bolted to their seats. 
The valve gear (shown in Fig. 3) and 


the governor are familiar to all readers of. 


this paper, having been fully described in 
the general description of American en- 
gines published in our June, 1903, number 
and being in wide use throughout the 
United States. 
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the latter being of a sort of channel uon 
cross-section, as indicated in Fig. 7, and 
provided with adjusting screws and nuts 
as shown in Figs. 5 and 6. This construc- 


FIG. 6.—CROSS-HEAD. 


tion permits the use of a very heavy neck 
to receive the end of the piston rod, as may 
be seen by inspection of Fig. 6, which 
eliminates liability to failure at this point. 
The rod is screwed into the cross-head, a 


FIG. 7.—CROSS- HEAD. 


heavy thread being used which is practically 
equal in strength to the solid part of the 
rod. The construction just described also 
allows the use of a cross-head pin supported 
at the ends without involving excessive 


FIG. 


ing them free to seat themseles accurately. 
The exhaust valves have through ports in- 
stead of being merely cut away on one 
side, and they are consequently well bal- 
anced, the stationary ports in the walls of 


I0.—MURRAY TANDEM-COMPOUND CORLISS ENGINE. 


The cross-head employed on all Murray 
engines is illustrated by Figs. 5, 6 and 7, 
and is a particularly strong feature. It is 
box-shaped and heavily tapered top and 
bottom, where it fits the edges of the shoes, 


weight or clumsiness of parts. The guides 
are bored concentric with the cylinder seat, 
and the cross-head shoes are, of course, 
turned to fit the guide bore. 

For very large high-speed engines, the 
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double-ported valves illustrated in Fig. 8 
are used, giving large port openings with 
small valves and short valve travel. On di- 
rect-connected engines, the main bearings 
are provided with the wedge adjustment 
shown in Fig. 9, in order to facilitate cen- 
tering the generator armature in its field 
magnet. The engraving is self-explanatory. 

These engines are built, of course, in 
cross and tandem compound forms and 
with either single-eccentric or double-eccen- 
eric valve gear, according to the require- 
ments of the purchaser. Fig. 10 illustrates 
a tandem compound with double-eccentric 
valve gear and a grooved fly-wheel for rope 
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FIG. 8.—SECTIONAL VIEW OF HIGH-SPEED 
CYLINDER AND STEAM CHEST. 


drive. The intermediate receiver is mount- 
ed on the low-pressure cylinder, but this, 
of, course, is a detail susceptible to much 
variation. The arrangement of the cylinder 
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FIG. 


feet and dash-pots of the two cylinders is 
the same as that of the single-cylinder en- 
gine just described. The high-pressure cyl- 
inder is bolted to the low-pressure cylinder 
through a cylindrical distance piece, the 
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flanges of which are of the same diameters 
as the cylinders themselves, and the rear 
cylinder is mounted on guides which allow 
it to slide in response to the expansion and 
contraction of the structure. 


a m 


` MERCURY VAPOR CONVERTER. 


A 30-ampere mercury vapor converter 
for changing single-phase alternating cur- 
rent of 60 cycles to 120-volt direct current 
is shown by Fig. 1 herewith. 


FIG. 9.—MAIN BEARING FOR DIRECT-CONNECT- 
ED MURRAY ENGINE, 


The apparatus illustrated, which is made 
by the Cooper Hewitt Electric Company, of 
New York City, consists of a glass bulb 
about 9 ins. in diameter enclosed and 


mounted in a suitable holder. A small 
switchboard is mounted on the front, on 
which are placed a direct-current ammeter 
and a voltmeter, two switches and a cur- 
rent regulator. No special care is necessary 
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in its manipulation, since there are but few 
moving parts, with little or no chance of 
these getting out of order. As compared 
with a motor-generator set, the cost of the 
converter is less and its efficiency greater. 
The outfit is automatic in its action, start- 
ing with the closing of the alternating and 
direct-current circuits. The apparatus may 
also be rendered non-automatic by the open- 
ing of a switch. l 

With alternating-current voltages not ex- 
ceeding 450 volts, an autotransformer is 
used to obtain the proper potential for 
operating the converter. On higher volt- 
ages a transformer with separate primary 
and secondary is used. The maximum 
capacity of the converter is 30 amperes 
continuous running, and the current is ad- 
justable as low as six amperes. The con- 
verter may be adapted to any direct-current 
voltage up to 120 volts. 

The converter itself has a number of in- 
teresting characteristics. . Its vacuum is 
similar to that of the mercury vapor lamp; 
but since it is not intended to give light, its 
length is as short as possible. The voltage 
across the converter, which represents its 
total resistance, is therefore reduced to 10 
or 15 volts. As in the mercury vapor lamp 
this voltage is practically constant regard- 
less of current except where this is small. 
With large currents in the container a con- 
siderable amount of heat is developed with- 
in the enclosing chamber, which must be 

dissipated. The container itself must there- 


I.—FRONT AND REAR VIEWS OF COOPER HEWITT MERCURY VAPOR CONVERTER. 


fore be made of considerable size to get the 
proper cooling surface. The mercury of 
the negative electrode is evaporated during 
the operation, and condenses on the sur- 
face, flowing back again to the electrode. 
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| New Apparatus o 
and Appliances 


QUEEN STAND PIPE RHEOSTATS. 


Queen & Co., of Philadelphia, Pa.. have 
recently designed a series of rheostats con- 
sisting of a continuous length of wire 
wound spirally on an iron stand pipe, about 
6 inches in diameter, of a length depending 
on the total resistance and the current carry- 
ing capacity required. The wire is insulated 
from the iron pipe to withstand an alter- 


FIG. I.——STAND PIPE RHEOSTAT. 


nating potential of 1000 volts. The pipe is 
closed at the bottom and by means of a 
small pipe, on either side of the base, a 
stream of water can be introduced for cool- 
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provided with casters, so as to be easily 
moved about. Mounted parallel to the up- 
right pipe is an angle iron guide, which 
carries a slider, to which are attached 
phosphor bronze springs, which, in turn, 
make contact against the wire on the pipe. 
All the parts are insulated except a rod in 
the center of the angle iron guides, which 
is connected with the phosphor bronze 
springs by means of a split brass sleeve in 
the wooden handle. This allows adjust- 
ments of the current by almost infinitesimal 
steps. : 

These rheostats are recommended by the 
builders for laboratory work in electrolysis, 
where it is necessary to secure fine 
graduations of both current and po- 
tential. To secure a potential regula- 
tion, the rheostat is supplied with two 
sliders, the terminals of the main con- 
ductor are connected with the main 
current source and the wires to the 
apparatus are connected to the two 
sliders. By putting the sliders close 
together, the difference of potential is 
very small, whereas, by sliding them 
farther apart, it can be increased to 
any desired point. The rheostats are made 
in several sizes. 


GAS ENGINE DRIVEN GENERATOR. 


The Rochester Electric Motor Company, 
of Rochester, N. Y., has brought out a line 
of machines especially designed for gas en- 
gine drive, one of which is illustrated by 
Fig. 2 herewith. The frame is of cast iron 
and unusually heavy, and in all but the 
smaller sizes the poles are built up of 
punchings of annealed sheet steel. The 
armature core is built of thin, carefully an- 
nealed discs, mounted directly upon and 
firmly keyed to the shaft, which is of large 


FIG. 2.—GENERATOR FOR GAS ENGINE DRIVE. 


ing purposes. If the rheostats are not used 
at their maximum capacity, water is not 
necessary; when only used at their maxi- 
mum capacity for a few minutes at a time 
the pipe filled with water, alone, is sufficient ; 
running water is recommended only when 
the rheostats will have hard continuous ser- 
vice at their maximum rated capacity. The 
stand pipe is mounted on a hardwood base, 


diameter and properly proportioned to safe- 
ly carry the flywheel without any outboard 
bearing. Carbon brushes are used. The 
bearings are of phosphor bronze, self- 
aligning, and provided with ring oilers, 
which feed the oil to spiral grooves. Reser- 
voirs of ample capacity are provided with 
overflow gauges. Shields or grooves upon 
the shaft return all surplus oil to the reser- 
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voirs. The dynamos may be operated either 
as compound-wound, constant potential ma- 
chines for lighting, or as shunt-wound, 
variable potential machines for charging 
batteries by making the proper connections 
at the switchboard. The machines are built. 
in sizes ranging from .8 kilowatt to 20 
kilowatts, with speeds from 1400 to 950 
r.p.m., and for e.m.f.’s of 115, 230 and 500 
volts. 


NEW RECEPTACLE AND ATTACHMENT PLUGS. 

H. T. Paiste Co., Philadelphia, has 
just placed on the market a new style of 
its Fielding receptacles which is adapted 


FIG. 3.— MOULDING RECEPTACLE. 


for 3-wire molding. The problem for a 
long time has been to design this so that, 
although the receptacle was to be wired 
alternately on the negative and positive 
wires of the 3-wire system, in each case the 
lamp opening should be central with the 
line of molding. By an application of the 
Fielding receptacle principle the company 
has succeeeded in doing this and has ready 
for the market the receptacle shown by Fig. 
3. After the receptacle is wired on either of 
the outside wires, it is simply turned end 
for end and it is then wired on the other 
one. The company has also put out a new 
line of “P-K” attachment plugs for 1905. 
These include a new style of the well-known 
brass-cap type, with a cap to take standard 
lamp-cord. The full line now includes 
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brass-cap for standard lamp-cord, brass- 
cap for re-inforced lamp-cord and porcelain 
cap. 
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FIG. 4.—BUS-BAR SUPPORT. 


DOSSERT BUS-BAR SUPPORT. 

Dossert & Co., New York, have added to 
their line of solderless electrical connectors 
a bus-bar support for use in connection with 
round busses. The support, which is shown 
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in Fig. 4, is a modification of their standard 
cable tap. The principal member of the 
device is a substantial hook-shaped piece, 
machined to fit the bus-bar. A suitably 
shaped casting, which fits in the space be- 
tween the bar and the base of the hook, and 
which is brought up snugly by means of a 
nut, holds the bus-bar securely in place. 
The shank of the hook is extended to form 
a stud long enough to pass through the 
board and the switch lug. The support is 
held in place in the usual manner by means 
of nuts on the front and back of the board. 
The manufacturers also make a support of 
similar character, but having the stud in- 
tegral with the switch lug. 


WESTINGHOUSE “TYPE R” DIRECT-CURRENT 
BIPOLAR MOTORS. 

A line of direct-current motors known as 

“Type R” has been produced by the West- 


AMERICAN ELECTRICIAN 


hold the coils firmly in place. The bearings 
are of the ring self-oiling type, with linings 
of phosphor-bronze, mounted in separate 
housings which may be adjusted in any 
position, so that the oil reservoirs hang ver- 
tical whether the motor be set upon the 
floor or suspended from the wall or ceiling. 
Creeping of oil along the shaft is prevented 
by the use of a properly designed oil-thrower 
or wiper which protects the commutator 
and armature. The oil reservoirs are of 
ample capacity and the oil rings are easy to 
inspect, as they may be seen from the open- 
ing in the bearing housing. The motors are 
usually furnished without bed-plates, but 
may be supplied with bed-plates of the uni- 
versal type, equipped with drip-pans and 
belt-tighteners. and arranged for wall or 
well as for floor 


ceiling suspension as 


The armatures are of the slotted 
drum type with imbedded coils which are 


mounting. 


: FIG. 5.—PARTS OF WESTINGHOUSE TYPE R MOTOR. 


inghouse Electric & Manufacturing Com- 
pany. These are constructed in sizes from 
one-sixth to one and three-quarter horse- 
power and wound for 110 and 220 volts. 
The fields are shunt-wound. The yoke, 
brackets and poles are cast in one piece. 
The bore of the bearing housing supports is 
the same as that of the field poles. Accord- 
ingly, the armature can be removed by sim- 
ply taking out one bearing housing and this 
may be done without removing the pinion 
or pulley, unless it is larger in diameter 
than the bore of the field poles. The front 
end bracket is formed by three arms, which 
afford protection to the commutator, but 
leave openings through which ready access 
to the brushes may be obtained. The two 
poles project inward in a horizontal plane 
and are magnetized by machine-formed 
coils. These coils are treated with both a 
weatherproof and an insulating compound, 
and are covered with a number of thick- 


nesses of tape to guard against mechanical, 


injury. The coil supports are small L- 
shaped pieces of sheet brass which are 
fastened to the poles by screws and which 


retained in the slots by hard fibre wedges, 
without band wires of, any kind. The 
armature cores are formed of circular 
punchings of carefully annealed soft steel. 
They are mounted upon shafts which are 
so designed that pulleys or pinions may be 
secured with keys. The leads to the com- 
mutator are adequately protected by a cov- 
ering of treated cloth and tape. The brush- 
holder arms are mounted upon rings which 
are supported ‘at three points inside the 
motor frame. The individual holders are 
of the sliding type with the rod construc- 
tion. Pressure on the brush is exerted by 
a coiled spring. The carbons are said to 
he held radial at all times, there being no 
swivel action, it is claimed, during the 
operation of the machine. The commuta- 
tors are built up of hard-drawn copper bars 
assembled upon brass bushes. They are 
made without necks. The terminals are of 
the brass bolt and nut construction and are 
located on the two lower arms of the front 
end brackets. The bolt or stud is threaded 
on both ends and is brought through in- 
sulated bushings and clamped into position 
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by a nut on either side of the arm. These 
nuts are properly insulated by vulcabeston 
washers. Another nut on either end of the 
stud serves to fasten the leads. No porce- 
lain is used in the construction of these ter- 
minals. They are easily accessible and are 
largely protected from accidental short- 
circuit or other injury by their position. 
The starting rheostats furnished with these 
motors are of approved design, with auto- 
matic no-voltage release. They are small 
and compact and fireproof throughout. The 
resistance is of the bar-wound type with 
porcelain insulation to ground, and is thor- 
oughly ventilated. The adjustment is said 
to be such that the motor starts without jar 
or abnormal rush of current. 


THE BEST PATENT ADJUSTABLE WEDGE GATE 
VALVE. 


Fig. 6 herewith shows the patent ad- 
justable wedge gate valve made by the Best 
Manufacturing Company, of Pittsburg, Pa., 
and used in many of the large power houses. 
The sectional view shows the wedge in the 
same form as the solid taper wedge, except 
that it is in two parts, there being a ball 
joint on the inner surfaces the entire cir- 
cumference of the wedges. The manufac- 
turer claims the valve to be positive seat- 


‘ing and adjustable. The wear can be taken 


up from time to time and the renewable 
feature is said to make the valve very 


FIG. 6.—ADJ USTABLE WEDGE GATE VALVE. 


durable. Rails or guides are cast in the 
body on either side, and wings are cast on 
either side of the wedges which fit inside 
of these guides or rails. This precludes the 
possibility of the valve becoming disar- 
ranged. It will be noted that there are 
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wings cast on the top edges of the wedges, 
and also a collar with guides, cast on the 
spindle. The valves are said to be so con- 
stucted that they have no more parts than 
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FIG. 7.— SECTIONAL VIEW OF GATE VALVE. 


a solid taper wedge gate. The wedges have 
bronze facings; and the bronze seats are 
claimed to be screwed up in such a manner 
as to leave no pockets in the rear for the 
water and steam to attack the threads. The 
method of seat construction avoids some 
very bad features existing in gate valves. 
The mechanical construction of the valves, 
the manufacturer maintains, makes them 
especially fitted for all classes of service, 
particularly high pressure and superheated 
steam service. | 


A COMPACT GENERATING SET. 


The B. F. Sturtevant Company, Boston, 
Mass., has brought out for torpedo boat 
service and similar duty the small generat- 
ing set illustrated herewith. It comprises 
a single-cylinder engine and direct-current 
generator, standing less than 30 inches 
high and having an output of 3 kilowatts. 
The engine cylinder, which is 3% inches 
diameter by 3 inches stroke, is cast with 
the frame. The reciprocating parts are 
completely enclosed, but are feadily accessi- 
ble through an opening which is normally 
covered by a removable plate. The main 
bearing measures 17-16 inches diameter by 
3% inches in length. A balanced piston 
valve controls the steam distribution, and is 
operated by a Shepherd governor attached 
to the flywheel and giving a regulation of 
1% per cent. from full load to no load. 
The cross-head is of the slipper type ad- 
justable for wear and provided with a pin 


„and similar service. 
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3% inches diameter by 1% inches long. A 
forked end connecting rod and a 1%-inch 
by 14-inch crank-pin are employed. De- 
signed for extremely high-speed and con- 
tinuous service, this engine has proved re- 
markably quiet in oper- 

ation, and particularly 
suited to modern yacht 


The generator is of the 
four-pole type, designed 
to run at full output con- 
tinuously, and embodies 
the best features of mod- 
ern dynamo construction. 
The current densities are 
low, and ample ventilat- 
ing ducts are provided. 
The machine is com- 
pound-wound, and cap- 
able of carrying 50 per 
cent overload for short 
periods of time without 
shifting of brushes or 
flashing at the commu- 
tator. It will carry a 
continuous overload of 25 
per cent without undue 
heating or sparking. Af- 
ter a continuous run of 
ten hours at full load, the 
increase in temperature 
above that of the sur- 
rounding atmosphere is 
guaranteed not to exceed 
40° Centigrade in any of its parts. The in- 
sulation is of the best. It is subjected to a 
test e.m.f. of at least 1500 volts for a period 
of one minute before being shipped, the in- 
sulation resistance as measured by a volt- 
meter, not being allowed to fall below 1 
megohm. The magnet frame is of steel 
parted hortzontally and has removable mag- 
net poles of wrought iron with cast-iron 
shoes. The poles are attached to the mag- 
net frame by through bolts, and each pole 
carries a shunt and a series coil. 

The armature is of the slotted-core ven- 
tilated drum type, having a core of special 
low steel or charcoal iron mounted upon 
a cast iron spider which has a hub exten- 
sion for the support of the commutator 
which is constructed of drawn copper seg- 
ments, held in a 
cast-iron shell of 
spider construc- 
tion and clamped 
with a steel ring. 
Only the best and 
most carefully se- 
lected mica is used 
between the seg- 
ments. The end 
insulation consists 
of micanite rings. 
The coils are form- 
wound and indi- 
vidually insulated. 
The brush-holders 
are of the box 
type, and are mounted upon studs sup- 
ported from the brush arm. Each brush 
and holder is separately adjustable and 
readily removable for cleaning and repairs. 
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HIGH-TENSION STRAIN INSULATORS. 


Two forms of high-tension strain insu- 
lator are shown by Figs. 9 and 10 here- 
with. These are made by the Locke Insu- 
lator Manufacturing Company, of Victor, N. 


— = 


FIG. 8.—COMPACT GENERATING SET. 


Y. The increase in the use of high-tension 
electric railways will naturally call for in- 
sulators capable of withstanding high me- 
chanical as well as high electrical strains. 
The strain insulator shown by Fig. 9 is 6 
ins. high and 534 ins. in diameter and has 
been designed for voltages as high as 8000. 
The company has also developed a smaller 
strain insulator for voltages of 5000 and 
under, which is useful in the construction 
of spans for trolley suspension. The com- 
pany now has a complete line of strain in- 
sulators for voltages up to 35,000 and is 
developing a new design for voltages of 
60,000 or more. With regard to the me- 
chanical strength of the insulators, the com- 
pany states that the larger designs can be 
relied on to withstand a breakdown test of 


FIG. 9.—STRAIN INSULATORS.—FIG. 10. 


approximately 12,000 lbs., with the insulator 
supported by a pin passing through the 
middle and the strain applied around the 
middle wire groove. In connection with 
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these insulators the company has also de- 
veloped a method of using them whereby 
almost any strain up tô several tons may be 
applied with safety. 


SABLE RAWHIDE BELTING. 

The Sable rawhide belting made by the 
Shultz Belting Company, of St. Louis, Mo., 
is made from selected rawhide said to be 
tanned so as to produce a surface very 
pliable and yet leaving underneath the long 


FIG. II.—SABLE RAWHIDE BELTING. 


fibers that make it tough, unbroken and un- 
separated. The manufacturer claims that it 
will transmit a third more power than the 
best oak-tanned belt and last longer. Sable 
rawhide belting of double thickness, the 
maker claims, will turn around as small a 
pulley as oak-tanned leather belting of single 
thickness. Fig. 11 herewith gives an idea 
of the flexibility of the belting. This, the 
manufacturer maintains, is easily done with 
Sable belting of double thickness. 


EXPERIMENTAL DYNAMOS. 

Fig. 12 herewith shows the Midget dy- 
1amo, equipped with hand power made by 
the Elbridge Electrical Manufacturing Com- 
pany, of Elbridge, N. Y. The dynamo has 


an output of 10 watts, and is wound for 
4, 8 and 10 volts. The hand power device 
is suitably geared so as to give the required 
speed without too much exertion on the 
part of the operator. The entire outfit is 
mounted on a wooden base. 


NEW BOOKS. 


Home MECHANICS FOR AMATEURS. By 
George M. Hopkins. New York: Munn 
& Co. Cloth. 370 pages, 5% inches x 
8 inches; 326 illustrations. Price, $1.50. 
The compiler of this book, and author « - 

many of its chapters, had a positive genius 

for the class of work represented by the 


FIG, I12.—EXPERIMENTAL DYNAMO. 
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book, and the contents are typical of his 
best efforts in this field. The book contains 
full illustrated instructions for making a 
large number of specific pieces of machinery 
and apparatus, together with three chapters 
on wood-working, metal-working and mak- 
ing household ornaments. It will be found 
of great interest by any intelligent amateur 


and of considerable value in some respects. 


to the skilled amateur mechanic. 


THE ELECTRICAL TRANSMISSION OF ENERGY. 
By A. V. Abbott. (Fourth Edition.) 
New York: D. Van Nostrand Company, 
1904. Cloth. 675 -4+ xxx pages, 6 inches 
x 9 inches; 367 illustrations; numerous 
tables and charts. Price, $5. 


This edition of Mr. Abbott’s well-known 
work shows evidence of most comprehensive 
revision, and has been brought thoroughly 
up-to-date excepting in a very few instances. 
Notable lapses in this respect occur on page 
352, where resistances are given in obsolete 
“Legal” ohms and B. A. units only; on page 
448 et seq., where J is used to represent im- 
pedance, instead of Z; in table No. 72, 
where useless impedance factors for lines 
are given; on page 519, where obsolete 
three-wire balancing apparatus is described, 
and on page 576 et seq., where dynamomo- 
tors are called motor-transformers. 

Mr. Abbott also uses the symbol L for 
both C. G. S. units of inductance and 
henrys; his statement on page 619, imme- 
diately beneath the table, as to the relative 
voltages of single-phase and three-phase 
lines, is exactly the reverse of the fact, and 
his statements in many places are too loose 
for incorporation in a book of the generally 
high grade of this one. The book, however, 
stands out far and away ahead of anything 

thus far published along sim- 
ilar lines. It is* extremely 
broad in scope, logical in treat- 
ment and mostly accurate and 
satisfying. The authors few 
inaccuracies are obviously due 
to too implicit a trust in state- 
ments of other writers and not 
to any lack of rudimentary 
knowledge of the subject; in 
all cases they occur where veri- 
fication would involve tedious 
mathematical deductions, indi- 
cating that the enormity of the 
author’s undertaking wore on 
his patience and induced a 
little carelessness. 
eee ay Cee 


QUICK DELIVERIES OF ELECTRICAL 
APPARATUS TO MEXICO. 


In order to enable the Mexican Light & 
Power Company to effect prompt temporary 
repairs to its generating station in the City 
of Mexico, which was recently partially 
destroyed by fire, two express shipments 
were made by the General Electric Com- 
pany from Schenectady recently, which 
were remarkable, both for their size and 
prompt despatch. Telegraphic advices were 
received by the Foreign Department on 
Monday, February 6, stating that a large 
quantity of switchboard material would be 
required to enable the plant to resume oper- 
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ation, although at the time the full extent 
of the damage was not known. As a result 
of further telegrams, and consultations by 
telephone with the New York representa- 
tives of the Mexican company, details of 
the order were settled Tuesday morning, 
and on Wednesday, February 8, the second 
day from the receipt of information of the 
trouble, an express shipment of thirty thou- 
sand pounds of switchboard instruments, 
switches and supplies left the Schenectady 
factory for Mexico City. The shipment 
constituted a complete switchboard equip- 
ment for a 4000-kw. power station, and to 
collect and despatch the material in this 
short time taxed every resource of the com- 
pany. While most of the instruments and 
switches were available at Schenectady, it 
was necessary to obtain instrument trans- 
formers by express from Lynn, and four 
large rheostats for generators of German 
make had to be entirely built from data 
telegraphed from Mexico. In addition, a 
large quantity of wire and cable, which 
could not be supplied from the Schenectady 
stock, had to be borrowed from an installa- 
tion which the General Electric Company 
was Carrying out in New York City. 

In handling the shipment from Schenec- 
tady, special arrangements were made with 
the railroad companies to obviate tran- 
shipments in passing from one system to 
another, and especially in crossing the 
Mexican frontier, and, in addition, a spe- 
cial messenger traveled with the car the 
entire distance to see that no delays occurred 
at junction points. The shipment reached 
Mexico City on Tuesday, February 14, thus 
placing in the hands of the customer, within 
seven days from receipt of the first news of 
the disaster and from a factory over 3700 
miles away, a complete outfit of the new 
material necessary to restore the interrupt- 
ed lighting and power service. 

The fire also destroyed two engine-driven 
sets, making it imperative to install at once 
two 500-kw. Curtis turbine-generators that 
were on order at the time, and one of which 
was due to arrive by freight in a few days. 
The second turbine had just been loaded on 
a freight car at the Schenectady factory, but 
the urgent need of the machine decided the 
Mexican company to authorize its shipment 
by express. Of this shipment the turbine 
proper, as boxed, weighed 27,000 lbs. and 
occupied a space 8 ft. high by 8 ft. wide by 
91⁄4 ft. long. The doors of the ordinary ex- 
press car would not admit the entrance of 
a “package” of these dimensions, but a 
special car having large doors was secured, 
and by stripping the boxing to a minimum 
the loading was effected. The generator 
and other parts brought the weight up to 
nearly 43,000 lbs., making one of the heaviest 
single express shipments ever made. 


OBITUARY. 


S. L. BARRIETT, president of the Barriett 
Electric Company, Cincinnati, O., died recently 
at his home in Cincinnati after a short illness. Mr. 
Barrett was one of the “old-timers” in the manu- 
facture of small dynamos and motors, and for 
several years past—since the formation of his 
Cincinnati company—has also given his attention 
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to the design and manufacture of larger ma- 
chines. 

F. A. LA ROCHE, the well-known manufac- 
turer of electrical apparatus, died at the Presby- 
terian Hospital last month of cancer of the stom- 
ach. He had been actively interested in the elec- 
trical industry since 1885, and was an inventor of 
considerable merit. During the pasts few years 
he became interested in the automobile industry, 
and made several remarkable runs in a car of his 
own manufacture. 


C. C. WARREN, president and treasurer of 
the Warren Electric & Mfg. Company, Sandusky, 
Ohio, died on March 22, aged 7o years. Mr. 
Warren was one of the pioneers of the electrical 
industry, and prior to taking up manufacturing 
became prominent as a sales manager represent- 
ing in the West at one time or another several 
of the important manufacturing companies. In 
closing out his electrical interest in the West 
as representative, Mr. Warren went to Sandusky, 
where he established the Warren Electric & Mfg. 
Company, of which he was the head until his 
death. Socially Mr. Warren was a man of most 
excellent qualities and was enthusiastic in pro- 
moting the welfare of his wide circle of friends 
and the community in general. 


PERSONAL. 


MR. W. H. WHITESIDE has been elected vice- 
president of the Allis-Chalmers Company, to suc- 
ceed Mr. W. J. Chalmers, who recently resigned 
that position. 

MR. WILLIAM KENT, Dean of the Syracuse 
University’s College of Applied Science, is the 
author of a highly interesting paper on “The 
Engineer and His Education,” which has been 
published in pamphlet form by the University. 

MR. H. N. LATEY, of the engineering staff 
of the Interborough Rapid Transit Company, has 
been appointed Electrical Engineer of the com- 
pany, his jurisdiction now covering both of the 
divisions of the system of the Interborough Com- 
pany. ; 

MR. C. H. NORWOOD has been appointed the 
Chicago representative of the Robbins & Myers 
Company, Springfield, O. Mr. Norwood’s head- 
quarters are at 1107 Fisher Building, where a 
stock of “Standard” dynamos and motors will be 
carried. 

MR. E. A. SCHROEDER, who has been con- 
nected with the Crocker-Wheeler Company’s St. 
Louis office for some time past, has been appointed 
manager of the company’s New Orleans office, 
to succeed Mr. Field, who has been transferred 
to the Boston office. 

MR. F. D. PHILLIPS, of Chicago, has been 
appointed general manager of the American Elec- 
trical Supply Company, of the same city. Mr. 
Phillips is an old Electrical Appliance man, and 
more recently was treasurer and sales manager 
of the Crescent Company. 

MR. J. H. HALLBERG, the well-known arc- 
lighting specialist, has been engaged in a general 
advisory capacity by the New York commission on 
municipal lighting. The commission is evidently 
trying to make the best of a tough proposition 
by getting high-grade technical assistance. 

MR. CHAS. D. KNIGHT has been appointed 
chief engineer of the American Electric & Con- 
troller Company, New York. Mr. Knight is widely 
experienced in the design and manufacture of 
electrical apparatus, having been on the staffs of 
the General Electric, Fort Wayne, National Elec- 
tric and Cutler-Hammer Companies. 

MR. ARTHUR WILLIAMS, of the New York 
Edison Company, has been appointed by Presi- 
dent Ernest H. Davis, of the National Electric 
Light Association, to make a report at the Den- 
ver convention on “Municipal Ownership.” It 
is needless to say that the report will undoubtedly 
be thorough and of extreme interest to central 
station men. 

MR. CAMPBELL SCOTT, whose resignation of 
the general management of the C. & C. Electric 
Company was announced recently in this column, 
has been appointed director of the Yonkers works 
of the Otis Elevator Company. The company 
has our sincere congratulations on its acquisition 
of Mr. Scott’s services; by natural ability and 
wide experience he is eminently qualified for the 
work. 
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MR. GARDINER C. SIMS, of Armington & 
Sims fame, has been appointed general manager 
of the Marine Engine & Machine Company. This 
company will take up the manufactyre of the high- 
speed automatic engine designed by Mr. Sims and 
formerly built by the Armington & Sims Com- 
pany. The design has been, of course, modified 
in details to correspond with the progress that has 
been made in the building of such machinery 
since the old company was actively in the field, 
but the fundamental characteristics will be re- 
tained. Entirely new patterns have been pre- 
pared. 

MR. WALTER RAMSEY, who recently assumed 
the general management of the American Arc 
Lamp Company, successor to the Lea Electric 
Mfg. Company, Elwood, Ind., has practically revo- 
lutionized the company’s business and raised the 
concern from a struggling position to one in 
which a splendid business is being enjoyed and 
the prospects for the future are most gratifying. 
Mr. Ramsey is a resident of Indianapolis, and has 
had an extensive business experience which he 
has applied to the affairs of the company—with 
the usual results. The company will probably 
move into its new factory at Kalamazoo, Mich., 
about the middle of May. Up to that time it will 


remain at Elwood. 


TRADE PUBLICATIONS. 


FLANGE JOINT GASKETS. H. W. Johns- 
Manville Company, New York.—A_ vest-pocket 
pamphlet devoted to ‘‘Kearsarge” flange joint 
gaskets. 

CURTIS STEAM TURBINE. General Electric 
Company.—Publication No. 9137, of octavo size, 
containing illustrations of notable turbine instal- 
lations. 

CENTRIFUGAL PUMPS. De Laval Steam Tur- 
bine Company, Trenton, N. J.—A very complete 
publication containing a fully illustrated descrip- 
tion of the De Laval centrifugal pumps. 

STEAM BOILERS. The Brownell Company, 
Dayton, O.—An illustrated catalogue of standard 
size, devoted to the Brownell vertical and hori- 
zontal tubular boilers and sectional water-tube 
boilers. 

MOTOR GENERATOR SETS. General. Elec- 
tric Company.—A handsome pamphlet of actavo 
size, containing illustrations and tabulated data 
of G. E. motor generators, together with views 
of some typical installations. 

KAISLING PROTECTORS FOR TELEPHONE 
CIRCUITS. American Electric Fuse Company, 
Chicago.—A standard-size catalogue containing an 
illustrated description of self-soldering and self- 
restoring telephone-circuit protectors. 

ENGINEERS’ CHUMS. Mound Tool & Scraper 
Company, St. Louis, Mo.—This is the seventh 
edition of this little pamphlet, which is devoted 


to a description of the well-known Mound scrap-. 


ing tools, packing tools, cold chisels, etc. 

ELECTRIC FAN MOTORS. Sprague Electric 
Company, New York.—Bulletin No. 309, consist- 
ing of a pocket-size pamphlet containing an illus- 
trated list of the well-known Lundell and other 
fan motors made by the Sprague Company. 

TRANSFORMER THRIFT. Moloney Electric 
Company, St. Louis, Mo.—A vest-pocket booklet, 
containing some forcible arguments as to the 
merits of Moloney transformers. The arguments 
are illustrated by some rather clever sketches. 


TRANSFORMERS. The Crawfordsville Electric 

Company, Crawfordsville, Ind.—A handsomely ex- 
ecuted catalogue of moderate size, containing a 
well-illustrated and detailed description of the 
Hornberger-Irwin transformers built by this com- 
pany. 
A MODERN INDUSTRIAL PLANT. Dodge & 
Day, Philadelphia.—Bulletin No. 175, in which 
the plant of an iron-working establishment at 
Hazleton, Pa., is illustrated as a typical example 
of the “modernizing” work of this progressive 
firm of engineers. 

FAN MOTORS. General Electric Company.— 
The 1905 edition of this company’s fan-motor 
catalogue, designated Publication No. 1048. The 
book is a beautiful specimen of trade literature; 
engravings, typography and presswork are all of 
the highest grade. 
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ECONOMIZING STEAM SPECIALTIES. The 
Williams Gauge Company, Pittsburg, Pa.—An il- 
lustrated catalogue of safety feed-water regulators, 
steam-operated traps, steam pump governors and 
safety water columns. The book is finely executed, 
especially as to the illustrations. 

REYNOLDS-CORLISS ENGINES.  Allis-Chal- 
mers Company, Milwaukee, Wis.—Catalogue No. 
120 of small-octavo size, containing illustrations 
of the varied line of Reynolds-Corliss steam en- 


gines. The book is executed in the ornate style 


characteristic of this company’s literature. 

AUTOMATIC STEAM PUMP AND RE- 
CEIVER. The Geo. F. Blake Mfg. Company, 
New York.—Bulletin B-81, containing an illus- 
trated description of the Blake automatic pumping 
outfit for draining steam coils, jackets, etc., and 
returning the water of condensation to the boiler. 

COMBINED BLOW TORCH AND SOLDER- 
ING IRON.—Emmelmann Bros. Mfg. Company, 
Indianapolis, Ind.—A_ vest-pocket pamphlet relat- 
ing to an extremely ingenious soldering iron, the 
handle of which contains a blow torch that de- 
livers its flame directly on the copper of the tool. 

GAS AND OIL ENGINES. De La Vergne Ma- 
chine Company, New York.—An ornate folder 
containing illustrations of the Koerting gas engines 
and Hornsby-Akroyd oil engines built by this 
company, together with a brief argument in favor 
of internal-combustion engines as compared with 
the steam engine. 

MODERN HYDRO-ELECTRIC POWER STA- 
TIONS. J. W. Rickey, Minneapolis, Minn.—An 
octavo-size pamphlet containing illustrations and 
descriptive data of some notable plants in which 
the penstock construction advocated by Mr. Rickey 
has been employed by him. This construction is 
of concrete and steel. 

TELEPHONE APPLIANCES. American Elec- 
tric Fuse Company, Chicago.—This is a well-exe- 
cuted, pocket-size pamphlet containing illustrations 
of the comprehensive line of telephone-circuit pro- 
tecting devices made by this company, excepting 
the American self-soldering protectors, which are 
described in a separate catalogue. 

COMPRESSED FACTS ABOUT COM. 
PRESSED AIR. Clayton Air Compressor Works, 
New York.—A finely executed booklet of vest- 
pocket size, designated Bulletin C-202, and con- 
taining a summary of the points to be considered 
in buying an air-compressor of medium capacity. 
The merits of the Clayton compressor are pre- 
sented convincingly. 

THE LIGHTING OF LARGE OFFICE BUILD- 
INGS AND STORES. Holophane Glass Com- 
pany, New York.—This is a companion to the 
beautiful little publications on illumination which 
were noted in this column a few months ago, and 
it is prepared in the same artistic style as the 
other two booklets. The character of the subject 
matter is indicated by the title. 


BUSINESS NEWS. 


THE BARRIETT ELECTRIC COMPANY, Cin- 
cinnati, O., announces that the death of its presi- 
dent will not cause any change in the policy of 
the company; its affairs will be continued as here- 
tofore by the same general mahagement. 

CLAUDE T. LLOYD, Fremont, Mich., has pur- 
chased from the municipality its electrical supply 
department, and will carry in stock a full line of 
general supplies, as well as some attractive special- 
ties, for the convenience of the trade in Western 
Michigan. 

THE DODGE COAL STORAGE COMPANY, 
New York, has acquired the busines of the United 
Telpherage Company, of New York. Communi- 
cations intended for the latter company should 
be addressed to the United Telpherage Depart- 
ment of the Dodge Coal Storage Company, 49 Dey 
Street. 


THE MURRAY CORLISS ENGINE, which 
was exhibited at the St. Louis Exposition, is 
the subject of a page-long article and a two-page 
illustrative supplement in a recent number of La 
Revue Industrielle, Paris. The merits of the Mur- 
ray Iron Works Company’s product are evidently 
appreciated abroad, as well as in this country. 

FRANCE PACKING COMPANY, Tacony, Pa, 
after a long series of experiments, has brought 
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out a metallic packing for gas engines which is 
sold under the same conditions as the well-known 
France packing for steam engines and pumps, 
namely, the coupon system, by means of which 
an engineer can gradually equip his plant with a 
full outfit of tools without cost to himself. 
PARTRICK, CARTER & WILKINS, Philadel- 
phia, have moved into their new factory, at 22d 
and Wood Sts., where practically twice the floor 
space will be available that was afforded by the 
old quarters. The demand for this firm’s an- 
nunciators and other house goods shows the steady 
growth indicative of all product “sold on merit.” 


QUAKER CITY RUBBER COMPANY, Phila- 
delphia, continues to receive flattering letters about 
its P. P. P. packing for piston rods, valve rods, etc. 
The chief engineer of the Polar Star Electric Com- 
pany, Faribault, Minn., wrote some time ago as fol- 
lows: “We ran one set of your P. P. P. packing 
on the main rod two years and 9 months, adding 
during this period one ring. I have used every 
known packing on the market, but never have 
been able to secure such service from any of 
them.” 


DOSSERT & COMPANY, New York, manu- 
facturers of solderless electrical connectors, re- 
port that they have supplied L. T. Comstock & 
Co. with all the terminals for the panel-boards 
throughout the new Trinity Building, New York. 
The terminals, 380 in all, vary in size from No. 
10 B. & S. gauge to 500,000 circular mils., cross- 
section. A number of Dossert connectors were 
recently shipped to Dr. Giorgio Finzi, Milan, Italy, 
for the equipment of the first large (400-h.p.) 
car for the Valtellina single-phase railroad. 


THE CUTLER-HAMMER MANUFACTURING 
COMPANY, Milwaukee, Wis., has received an or- 
der from the Northern Electrical Manufacturing 
Company, Madison, Wis., for 135 of the new type 
of C.-H. machine-tool motor controllers, equipped 
with fuses and switch in conformity to the U. S. 
Navy specifications. All of these controllers will 
be installed in the plant of the Winchester Re- 
peating Arms Company. Although this controller 
has been on the market but a few months, its 
sales have far exceeded the most sanguine expecta- 
tions of the company. 


BARTZ, WYGANT & BROWN, Hornellsville, 
N. Y., have one of the most modern and thor- 
oughly equipped shops in central New York. The 
machine shop and erecting department are on the 
first floor; the winding, painting and drafting de- 
partments and the offices are on the second floor, 
and the stock and shipping rooms in the base- 
ment. The machinery is all motor-driven, the 
motors being supplied by B. W. & B. generators, 
belt-driven by a gas engine. The company’s dyna- 
mos and motors are steadily making friends 
throughout the trade. 


THE STROMBERG CARLSON TELEPHONE 
MFG. COMPANY, Chicago and Rochester, re- 
ports that the Tri-State Telephone Company, 
Grand Forks, S. D., recently began giving com- 
mercial service from the exchange installed by 
the Stromberg-Carlson Company, and has.an ex- 
cellent list of subscribers right from the start. 
Contracts for switchboards have been closed with 
exchange companies at Fairpoint, O.; Illinois City, 
Ill.; Maple Lake, Minn.; Lathrop, Mo.; Granger, 
Tex.; Toledo, O.; Parnell, Ia.; Carmi, Ill.; and 
Philadelphia, Pa., as well as one with the Cur- 
tis Publishing Company, Philadelphia, for a cen- 
tral energy switchboard of the most modern type. 


THE REEVES ENGINE COMPANY, Trenton, 
N. J., closed orders recently for a 16x16 hori- 
zontal engine for the Kansas City, Mo., City Hall; 
an 18x16 horizontal for the Sayville (L. I.) Elec- 
tric Company; a 14x14 for the city lighting plant 
at Cedar Rapids, Iowa; a 6x7 vertical for the 
West Virginia Pulp & Paper Company, Tyrone, 
Pa.; two 12x12 horizontals for the Philadelphia 
works of George Hememant: Company; a 1o0x9 
vertical for Swift & Co., Brooklyn, N. Y.; two 
12&20x16 vertical cross compounds for Ben Stan- 
ley Revett, of Denver, Col.; two roxo verticals for 
Farr-Alpaca Company; a 16&26x18 vertical cross 
compound for the City Hospital at Philadelphia, 
and numerous others. 


PITTSBURG GAGE & SUPPLY COMPANY, 
Pittsburg, Pa., recently sold White Star continuous 
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oiling systems to the Western Electric Company, 
Chicago; Chicago Consolidated Traction Com- 
pany, Chicago; Northern Texas Traction Com- 
pany, Handley, Tex.; Kremming Real Estate Com- 
pany, St. Louis, Mo.; American Steel & Wire Com- 
pany, Cleveland, O.; International Bank Build- 
ing, New York, and Wyoming Shovel Company, 
Wyoming, Pa. A careful test conducted by the 
Massachusetts Mills in Georgia, Lindale, Ga., 
where a White Star oiling system was installed 
two years ago, is said to have developed the fact 
that the elimination of hand oiling by this sys- 
tem on an engine of 2000 horse-power has pro- 
duced a saving of about 75 per cent. in the oil 
consumption. 


THE PEERLESS ELECTRIC COMPANY, 
Warren, Ohio, reports the recent sale of a special 
laboratory generator to the Bliss Electrical School, 
Washington, D. C., and a number of motors to the 
Massachusetts Institute of Technology, Boston. 
An installation of thirteen press motors has just 
been furnished A. I. Root, Inc., Omaha, Neb.; 
an equipment of generator and twelve motors for 
the School News at Taylorville, Ill. Among or- 
ders just secured may be noted one for equip- 
ping the plant of the Oil City (Pa.) Derrick Pub- 
lishing Company with a generator and eleven 
motors; eleven motors for the printing house of 
Nitschke Bros., Columbus, Ohio; S. Barker & 
Sons, printers and stationers, Cleveland, Ohio, 
six motors; and eleven linotype motors for the 
Manitoba Free Press, Winnipeg, Man. 


MORE BIG CROCKER-WHEELER ALTER- 
NATORS.—An order for four 4000-kw. three- 
phase, sixty cycle, 6600-volt alternating current 
generators, with exciters, has just been placed 
with the Crocker-Wheeler Company, Ampere, N. 
J., by the trustees of the Sanitary District of Chi- 
cago. These are to be driven by Wellman-Seaver- 
Morgan horizontal water-wheels and put in opera- 
tion at Lockport, Ill, the western end of the 
Chicago Sanitary and Ship Canal. This is the 
second contract secured by the Crocker-Wheeler 
Company for large alternators. It will doubtless 
be recalled that the California Gas & Electric Cor- 
poration recently placed an order for three 4000 
K.V.A. Crocker-Wheeler alternating current gen- 
erators, to be driven by gas engines, which will 
supply current for all the street railways in San 
Francisco. 


LAGONDA MFG. COMPANY, of Springefild, 
Ohio, manufacturer of the well-known Weinland 
tube cleaners and other steam and boiler-room 
specialties, now has branch ‘offices in the follow- 
ing places: Pittsburg, Iron Exchange Building, 
Robert Gregory, manager; Philadelphia, Build- 
ers’ Exchange, Jas. V. Davidson, manager; New 
York, 123 Liberty Street, C. A. Gillett, manager; 
St. Louis, 51: Missouri Trust Building, J. P. 
Maloy, manager. The company has the following 
selling representatives: Chicago, The Chicago En- 
gineer Supply Company; San Francisco and Los 
Angeles, Chas. C. Moore & Co.; Toledo, O., Hardy 
& Dischinger Company; Kansas City, Mo., E. D. 
Hornbrook; Peoria, Ill., Kinsey & Mahler; Indian- 
apolis, Ind., Hide, Leather & Belting Company; 
London, Eng., Selig, Sonnenthal & Co. This in- 
formation is given for the convenience of the trade; 
anything needed in the Lagonda line can be fur- 
nished promptly from any of these points. 


THE BALL & WOOD COMPANY, the well- 
known engine builders of Elizabeth, N. J., are 
adding a new department to their business, that 
of flange welding and pipe bending. The in- 
creasing use of high pressure and superheated 
steam has developed the need of pipe joints which 
are absolutely reliable, and in the process the com- 
pany is bringing out the use of forged steel 
flanges welded to the pipe is designed to elim- 
inate two out of the three weak spots in every 
steam joint, the pipe and flange being made hom- 
ogeneous. Contracts have been let for a new 
smith’s shop at the Ball & Wood works for the 
purpose of doing this work and it is expected 
shortly to be in full operation. Mr. O. M. Jones 
has resigned his position in the New York sales 
office of the National Tube Company and become 
the manager of the new department. For informa- 
tion regarding this work letters should be ad- 
dressed to the company’s welding department. 
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ALLIS-CHALMERS COMPANY, Milwaukee, 
is landing important orders at a rate calculated to 
paralyze the vocal cords of any calamity howler. 
Among recent contracts may be noted a complete 
2000-kw. power-house equipment, both steam and 
electric, for the Toledo Interurban Construction 
Company; machinery for entirely remodeling the 
power-house equipment of the Mansfield (0O.) 
Railway, Light & Power Company; a 4000-kw. 
electrical equipment for the new power plant of 
the Turners’ Falls (Mass.) Company; a heavy 
duty, cross-compound Reynolds-Corliss engine for 
direct connection to a 1500-kw. generator in the 
plant of the Detroit United Railway, and a com- 
plete engine and generator unit of soo kilowatts 
capacity for the Wells Building Company, Mil- 
waukee. The company will be represcnted here- 
after in Western Australia by Mr. F. R. Perrot, 
whose headquarters will be at Perth. In New 
Zealand, the firm of John Chambers & Son, Ltd. 
at Auckland, is now looking after Allis-Chalmers 
interests. 


THE STANDARD UNDERGROUND CABLE 
COMPANY, Pittsburg, Pa., announces that on ac- 
count of the general growth of its business on the 
Pacific Coast, it has been decided to discontinue all 
agency arrangements and to open a branch office in 
the Rialto Building, San Francisco. Mr. A. B. 
Saurman is manager for the Pacific Coast territory, 
which includes Washington, Oregon, Idaho, Cali- 
fornia, Nevada, Arizona, British Columbia, Alaska 
and the Hawaiian Islands. Mr. Saurman has 
been connected with the Standard Underground 
Cable Company in both the construction and sales 
departments at Philadelphia and New York, and 
was later for several years manager of the Boston 
office; for the past two years his position has been 
that of manager of the Pacific Coast Sales Depart- 
ment. The company expects to make announce- 
ments soon of the location and personnel of sub- 
offices at Los Angeles and Portland. The factory 
at Oakland, Cal., (the only factory west of the 
Mississippi equipped with lead presses for cable 
work) has been unusually busy during the past 
six months, and the prospects on the Pacific Coast 
point to continued activity. 


WESTINGHOUSE ELECTRIC & MFG. COM. 
PANY reports a continuance of “big business.” 
The following recent contracts speak for them- 
selves: As an extension to its system the Louis- 
ville Railway Company will install two 7s50-kw., 
three-phase rotary converters, six 300-kw., air-blast 
transformers with blower outfits, and two switch- 
boards. The United Railways & Electric Com- 
pany, of Baltimore, has contracted for three 100o- 
kw. rotaries and nine 350-kw. air-blast transform- 
ers. These will operate on a 13,000 volt line, 
transforming to 330 volts. Eighteen rotary con- 
verters with a total capacity of 27,000 kilowatts, 
in rooo and 1500o kw. units, will be placed in 
sub-stations of the New York Central Railroad 
Company. Two 1500-kw., direct-current generators 
will be built for the Carnegie Steel Company to 
furnish power for two 1500-h.p., 230-volt motors. 
For the protection of this apparatus, 10,000-am- 
pere circuit-breakers will be mounted on the 
switchboard. These motors, it is stated, will be 
the largest ever built for this voltage. The West- 
inghouse Company is also building for the Peo- 
ples Power Company, of Moline, Ill., two engine- 
type generators, to increase that company’s pres- 
ent equipment. The machines will be a 1100-kw., 
two-phase alternator of the revolving field type, 
operating at 2400 and 4800 volts, and a 600-kw., 
600-volt, .direct-current machine. An order for 
three 300-kw. alternating-current generators has 
also been received by the Westinghouse Com- 
pany from the Barber Lumber Company, of Boise, 
Idaho. These machines will generate current at 
440 volts, which will be transformed to 23,000 
volts for transmission. The necessary transform- 
ers, switchboards and lightning arresters are in- 
cluded in the apparatus to be furnished. The 
Mammoth Copper Mining Company, of Salt Lake 
City, has just placed an order with the Westing- 
house Company for a large addition to their elec- 
trical equipment, comprising a total of nearly 80o- 
horse-power in three-phase induction motors of dif- 
ferent sizes, together with a motor-generator set, 
transformers, switchboard and three mining loco- 
motives. Two of the motors have a rated capacity 
of 200 h.p. each, and five are of 50 b.p. each. 
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THE ABNER DOBLE COMPANY, San Fran. 
cisco, reports a substantial and increasing business 
in tangential water wheels, particularly in large 
units, the percentage increase in horse-power of 
wheels sold by the company in 1904 over 1903 
being 116 per cent. Among orders recently taken 
was one for three 7500-h.p. wheels for the Electra 
plant of the Standard Electric System. One of 
these will operate under a 1250-ft. head at 400 
r.p.m. The other two wheels will be direct- 
connected to one 4000-kw. génerator, forming a 
double unit for utilizing water from two separate 
sources under different heads. The design of this 
unit is an unusual one, in that each wheel has 
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sufficient capacity to drive the generator at full 
load. One of the wheels will be driven by a 
6-inch jet under a head of 1465 feet, the water be- 
ing taken directly from the main gravity conduit; 
the other wheel is to be driven by a 7-inch jet 
under a head of 1250 feet, the source of supply 
being a large reservoir at the end of the main 
conduit. A 200-h.p. Doble exciter wheel to operate 
under a head of 1465 feet at 720 r.p.m. will also 
be furnished for the Electra plant. Two 800-h.p. 
main unit wheels and two 40-h.p. exciter wheels 
have been built for the new Santa Ana No. 2 plant 
of the Edison Electric Company of Los Angeles, to 
operate under a head of 305 feet. Two 75-h.p. 
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exciter wheels have been built for the Pike’s 
Peak Hydro-Electric Company of Colorado to 
operate at a speed of 975 r.p.m. under a head of 
2100 feet, the highest in the United States. A 
300-h.p. double Doble wheel equipped with two 
Doble needle regulating nozzles has been ordered 
by the Hilo Electric Light Company of Hawaii. 
For the Nevada City plant of the California Gas 
& Electric Corporation, three 570-h.p. wheels have 
been supplied to operate under a head of 190 feet. 
The Bredon Copper Company of Chile has or- 
dered four 340-h.p. wheels for operation under 
930 feet head, three for belt drive and one for 
direct connection to an electric generator. 


‘CENTRAL 


STATION 


NEWS 


Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 
WIGGINS.—The Wiggins Electric Light Com- 
pany has filed articles of incorporation, with a 
capital stock of $10,000. 


BREWTON.—A change is being made in the 
municipal electric lighting system, the open are 
lights being displaced by series enclosed arc 
lights. 


WEST END.—The City Council has granted 
the Birmingham Railway, Light & Power Com- 
pany, of Birmingham, a franchise to lay gas 
mains and construct an electric light system in 
West End. 


GREENVILLE.—The C. C. Henderson Elec- 
tric Light Company has secured a franchise for 
an electric light plant. The cost of the plant 
is estimated at $15,000, and it is to be in opera- 
tion within four months. 


STURDEVANT.—tThe Tallapoosa Water Power 
& Electric Company, which was incorporated sev- 
eral months ago by Messrs. Aufeld & Chapman, 
of Montgomery, is about to begin the erection of 
a $500,000 plant for developing the water-power 
of the Tallapoosa River to furnish electric power 
for manufacturing purposes. 


ARKANSAS. 
MADILL.—W. F. Porter has been granted a 
20-year franchise to establish and maintain an 
electric light plant here. 


PARAGOULD.—The Crystal Ice Company, 
owner of the electric light plant here, purposes 
installing a new 250-hp. boiler in its power house. 


FAYETTEVILLE. —New machinery has been 
added to the electric light plant at Fayetteville, 
which gives the plant a capacity of 5500 incan- 
descent lights. A 


HARRISBURG.—Reports state that bids will 
be received until about Apirl 1:5 for the con- 
struction of an electric light plant for this town, 
the plant to cost about $4000. 


TEXARKANA.—lImprovements amounting to 
$50,000 in the electric lighting system are said 
to be contemplated by the Texarkana Gas & Elec- 
tric Light Company, of this city. 

PRAIRIE GROVE.—C. L. Cummings is said 
to be interested in establishing an electric light 
plant here. The project is being discussed, but 
no definite plans have as yet been formulated. 


LITTLE ROCK.—New machinery, consisting 
of a 350-hp. boiler and a 350-hp. Corliss engine, 
has been installed recently in the municipal elec- 
tric light plant. John W. Bleidt is superin- 
tendent of the plant. 

GAINESVILLE.—C. W. Moore, of this city, 
and associates have incorporated the Gainesville 
Gas & Electric Company, with a capital stock of 
$100,000. The company will establish and operate 
a gas and electric light plant. 


CALIFORNIA. 


CEDARVILLE.—H. Hawkins is said to be in- 
terested in the construction of an electric light 
plant for this place. 


OXNARD.—Local reports state that plans are 
being discussed for the establishing of a new 
electric light and power plant which will cost 
about $100,000. 

MAYFIELD.—A company of local capitalists 
has been organized for the purpose of establish- 


ing an electric lighting plant to furnish light and 
power for the town and vicinity. 


BODIE.—The Walker River Electric Company 
has been incorporated by Arthur Cohn, Charles 
Day, Will Reading and others. The capital 
stock of the company is stated to be $20,000. 


SANTA MONICA.—The Citizens Gas & Elec- 
tric Company has filed articles of incorporation 
with the Secretary of State, with a capital of 
$60,000. F. E. Bundy is president and C. C. 
Rathbone is also among the incorporators. 


SAN FRANCISCO.—Articles of incorporation 
have been filed by J. A. Kretschmar and J. Alex- 
ander, of this city, and P. C. Medcraft and L. A. 
Redman, of Alameda, for the Oro Water, Light 
& Power Company, capitauzed at $3,500,000. 


BAKERSFIELD.—The Trustees are advertis- 
ing for sealed proposals for furnishing all ma- 
terial and appliances and installing a complete 
electric fire-alarm system in that city, according 
to plans and specifications on file. A. T. Lightner 
is city clerk. i 

FAIR OAKS.—A meeting of the citizens of 
this town and Menlo Park was held recently at 
the latter place for the purpose of devising means 
to establish an electric lighting system. John 
McBain and John H. O'Keefe were appointed a 
committee to investigate the feasibility of the 
plan. 


LAKEPORT.—It is reported that James K. 
Burch has applied for a franchise to erect poles 
and suspend wires on the highways, streets and 
alleys of thig town for the purpose of trans- 
mitting light, power and heat. Bids for the 
franchise will be received April 3 by H. V. Keel. 
ing, Clerk. 

SALINAS.—The new machinery for the Mon- 
terey County Gas & Electric Company’s plant at 
this point is expected to arrive in the near fu- 
ture. The equipment will consist of two 250-h.p. 
boilers and two 200-h.p. Corliss engines; also two 
150-kw. National alternators of the revolving- 
field type. 

SAN FRANCISCO.—The Battle Creek Power 
Company has been incorporated, with a capital 
of $1,000,000, by Henry Ward Brown and Walter 
E. Carre, of Colma; Harold L. Wright, of this 
city, Dudley Bates and others. Plans are under 
way for the construction of a power plant at 
Gridley, this State. 

OROVILLE.—E. W. Sutcliffe, representing the 
Northern California Electric Railway & Naviga- 
tion Company, has been granted a two-year fran- 
chise for a pole line to transmit electricity over 
the streets and highways of Butte County. The 
purpose of this two-year franchise is to allow 
the company to construct its line immediately. 

SAN FRANCISCO.—A party of Denver capi- 
talists who are interested with Lawrence Phipps 
on the Bishop Creek project to supply Tonopah 
and Goldfield, Nev., with electric power, have 
been in San Francisco completing arrangements 
for the carrying out of the enterprise. Among 
the party were Rodney Curtis, of Denver; Sam- 
uel Woods and F. J. Campbell. The proposed 
plans of the company include the establishment 
of a generating plant at Bishop Creek in Califor- 
nia. From the natural flow of the creek the com- 
pany expects to develop 400 horse-power and will 
increase the capacity to 20,000 by the construc- 
tion of three small dams along the stream at a 
cost of $100,000. 


ELMHURST.—Work is being rushed on the 
500-h.p. motor-generator for the new electric 
plant being installed here. It will be necessary 
to run a wire from the Southern Pacific tracks 
to the power house, as the line from the Amador 
County source is not yet completed. A switch- 
house must be erected also. The Standard Elec- 
tric Company, it is said, will have control of 
the power and will sell it to the Oakland Trac- 
tion Consolidated Company. The old plant will 
be shut down, but is to be held in readiness for 
emergencies. There will be also a connection 
made with the De Sabla power house, near 
Chico, belonging to the Bay Counties Company, 
which will furnish electricity if needed. Water- 
power will be used in each of the primary power 
houses to generate alternating current at 50,000 
volts. This will be transmitted to the Elmhurst 
plant, where direct current is also generated for 
the cars on the Haywards line of the Oakland 
Traction Consolidated Company. 


UKIAH.—The Eel River Power & Irrigation 
Company has been incorporated recently with a 
capital stock of $500,000. The directors are: F. 
D. Madison, of San Francisco; W. W. Van Ars- 
dale, H. B. Muir, R. E. Donohue and W. P. 
Thomas. Work will be commenced on the plant 
immediately. It will be located in Potter Val- 
ley, where a tunnel one and one-half miles long 
will be dug through the mountain, where it will 
have a fall of 470 feet to the wheels that will run 
the electric generators. The water will be taken 
from Eel River about 20 miles from this city 
and will be used to irrigate Potter and Ukiah 
Valleys after it has been utilized for power pur- 
poses. The plant will have an initial capacity 
of soo horse-power, but the tunnel and ditches will 
be large enough to carry sufficient water to operate 
a 2so00-h.p. plant. The city of Ukiah is par- 
ticularly interested in this enterprise, and over- 
turea for the purchase of the power and light are 
in progress. At the last mgeting of the Board 
of Trustees a motion was made and unanimously 
carried, on behalf of the city, to make the new 
company an offer to enter into a contract with 
the company to purchase for a term of fifteen 
years, at $4.00 per horse-power, electric current 
to be delivered at the switchboard; the city to 
take 250 horse-power at first, with the absolute 
privilege of increasing the amount of current 
whenever the city sees fit, the limit being 500 
horse-power. The city is to have the exclusive 
sale of electricity for light and power within a 
radius of three miles square, with the court 
house as a center. This will give an area of one 
and one-half miles each way from the court house, 
excepting, however, the new company shall have 
the right to sell power to the water works for 
pumping water for municipal purposes, or do 
it themselves, if they so desire. The city also 
reserves the right to sell light and power to Vichy 
Springs and the asylum. The plant is expected to 
be completed and in operation on or before 


October, 1906. 
COLORADO. 
MONTROSE.—The Town Council has granted 
the Montrose Light & Power Company a ten- 
year franchise. 


FLORENCE.—The Arkansas Valley Electric 
Company of this city has been granted a fran- 
chise by the City Council, granting’ it the priv- 
ilege to erect poles and string wires within the 
town limits. 
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SILVERTON.—The city authorities have ar- 
ranged to install at the municipal electric light 
plant another 110o-kw. unit and a new switch- 
board and the system will be changed to three- 
phase. H. S. Sherman is manager. 


DILLON.—W. H. Foster, who last fall pur- 
chased the old Ora Grande placer workings a 
half mile north of Dillon, has interested New 
York capital and will shortly begin the construc- 
tion of a large electric power plant on the property. 
The ditch from which the water power will be 
obtained is nine miles long. 


AGUILAR.—At a mass meeting held recently 
a stock company was formed by A. R. Lindsey, 
Morris Pitti, H. Pinamonti, Dr. A. B. Harbi- 
son, and others,’ for the purpose of installing an 
electric plant and lighting system at a cost of 
$10,000. This is the first step toward municipal 
ownership, the city having an option on the pur- 
chase of the plant at the end of five years. 


BOULDER.—The Boulder Electric Light & 
Power Company has made application to the Coun- 
cil for a new franchise. The old one does not 
expire for some time, but the company desires 
additional privileges, among them the right to 
haul freight through the streets of the city, and 
therefore asks for a new franchise. It will be 
voted upon by the people at a regular election. 


EMPIRE.—W. P. Clough, of Denver, president 
of the Clear Creek County Power & Irrigation 
Company, writes that it is proposed to construct 
a water-power plant for the generation of elec- 
tricity for mining and irrigation purposes. The 
plant, it is estimated, will cost about $75,000 
and the contracts will probably be let about May 
1. H. R. Oliver, of Georgetown, Colo., is the 
engineer in charge of the work. 


7 CONNECTICUT. 

WALLINGFORD.—Arrangements are being 
made at the municipal electric plant for the devel- 
opment of about 200 kilowatts by water power 
in order to supply a day service. This will be 
in addition to the present steam plant. A. L. 
Pierce is manager. 

TORRINGTON.—At the annual meeting of the 
Torrington Electric Light Company held recently 
the following officers were elected: President, 
George D. Workman; treasurer, Frank M. Travis; 
secretary, Frederick F. Fuessenich, who together 
with Henry J. Hendy, Gideon H. Welch, James 
A. Doughty and John Workman constitute the 
board of directors. 

GLASTONBURY.—James S. Williams, pres- 
ident of the Glastonbury Power Company, writes 
that engineers are now at work on specifications 
for the work in connection with the construction 
of its new power house and dam. The work will 
probably cost in the neighborhood of $175,000. 
No contract has been let as yet. Lewis W. Rip- 
ley is secretary of the company. 

STAFFORD SPRINGS.—Arrangements have 
been made for the continued operation of the 
Stafford Springs Electric Light & Gas Company, 
and the announced intention to close down the 
plant has been reconsidered. Mr. Warner, of 
Bridgeport, has been appointed receiver for the 
company with authority to continue the operation 
of the plant. A re-organization of the company 
will probably be effected. 

EAST HADDAM.—Ransom & Hoadley, of 
Providence, R. I., are said to have bought the 
entire rights of the Salmon River Power Company, 
which is controlled by the Connecticut River 
Banking Company, of Hartford, and expects to 
enlarge the plant at Leedsville, spending about 
$300,000 in improvements. The Salmon River 
Power Company has furnished power for the East 
Haddam Electric Light Company at Leedsville. 


DELAWARE. 

SEAFORD.—At a recent election the citizens 
voted in favor of the town owning its own elec- 
tric light plant. 

GEORGETOWN.—The Council has granted to 
the Georgetown Electric Light Company a fran- 
chise and a contract to light the city. There will 
be 100 lights installed. The company consists of 
George W. Goodley, W. R. Goodley and W. J. 
Peal, of Wilmington. The company has already 
awarded the contracts, and the work of installing 
the plant will begin at once. 
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DISTRICT OF COLUMBIA. 

WASHINGTON.—The last legislation neces- 
sary to secure the placing underground of all 
telegraph, telephone, electric lighting and other 
overhead wires in the District of Columbia was 
enacted by the last Congress and signed by the 
President, March 3. Commissioner McFarland, 
who has been especially active in his efforts to 
secure the removal of all poles and overhead wires 
ever since he became Commissioner, estimates 
that within five years the people of the District 
can reasonably expect that all overhead wires 
within the city limits will be taken down and 
placed underground. 


FLORIDA. 
ST. AUGUSTINE.—F. N. Holmes, it is said, 
contemplates the construction of an electric light 
plant here. 


GEORGIA. 
CEDARTOWN.—A new steam power plant is 
being installed by the Water & Light Depart- 
ment of the town. 


? 
VALDOSTA.—A. W. Vamedoe, City Clerk, 
writes that the Mayor and Council are investigat- 
ing the cost of an electric light plant. 


COVINGTON.—The City Council contemplates 
re-establishing the city electric light plant, which 
was recently destroyed by an explosion. 


JESUP.—The manager of the Jesup Light & 
Ice Company states that the company expects to 
increase the city lights about one-third very shortly. 


TIFTON.—The Tifton Ice & Power Company 
recently installed a new engine and dynamo in 
its power plant. S. M. Roberts is manager of the 
company. 

WASHINGTON.—Thomas Ludlow, superin- 
tendent of the municipal lighting plant, states that 
it is proposed to install a rso0-kw. alternating-cur- 
rent generator. 


FORT VALLEY.—The citizens have voted af- 
firmatively on the proposed issuance of $12,000 
bonds to establish an electric light plant and im- 
prove the water works. 


CARTERSVILLE.—A committee has been ap- 
pointed by the City Council, with W. H. Milner 
as chairman, to investigate the question of con- 
structing an electric light plant and sewerage sys- 
tem. 


ALBANY.—The contract for the 
the dam and power house of the Albany Power & 
Manufacturing Company has been awarded to B. 
H. Hardaway, of Columbus. The terms of the 
contract call for the completion of the dam and 
power house by the first of September. The work 
involves an expenditure of about $100,000. Con- 
struction will begin at once. 


SAVANNAH.—Articles of incorporation have 
been granted to the Savannah Lighting Company. 
The incorporators are John J. Cummings, Law- 
rence McNeil, John H. Estill, Joseph D. Weed, 
Henry Bilun, Samuel Meinhard, Willis A. Bur- 
ney, Jr., John Flannery, Samuel B. Adams, Pleas- 
ant A. Stovall, J. H. H. Entelman, B. H. Levy, 
George W. Tiedeman and Leopold Adler. The 
company proposes to carry on a general electric 
lighting and power business, the power being sup- 
plied from the Savannah Lumber Company’s plant, 
on whose property the electric plant will be erected. 
The capital stock of the company is $50,000, they 
having the privilege of increasing it to $500,000. 

CANTON.—A. J. Warner, formerly of Ohio, 
but now of Gainesville, and his associates, have 
been granted a charter by the Cherokee superior 
court incorporating the Etowah Power Company, 
with a capital of $10,000, with the privilege to 
increase to $1,000,000. The company expects to 
build a dam 600 feet long and 30 feet high 
across the Etowah River, about four miles below 
Canton, which probably will be completed during 
the year. The company organized by the election 
of A. J. Warner, president; E. P. Kirby, vice- 
president; W. K. Slack, secretary and treasurer; 
P. P. DuPre, of Canton, general counsel; W. 
A. Carlisle, chief engineer, and F. P. Catchings, 
electrical engineer. Board of directors: A. J. 
Warner, W. A. Carlisle, W. F. Huntley, E. P. 
Kirby, all of Gainesville; C. M. Merrick, of 
Pennsylvania, and P. P. DuPre and F. P. Burtz, 
both of Canton. The company has already ac- 
quired some property along the Etowah River. 
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HAWAII. 


HONOLULU.—The Kauai Electric Company has 
been incorporated by D. P. R. Isenberg, William 
A. Kinney, Francis M. Swanzy, and others. The 
company is capitalized at $300,000 and will supply 
power for various purposes. 


IDAHO. 


. HAILEY.—The owners of the Hailey Electric 
Supply Company propose building another plant 
at once. 

SHOSHONE FALLS.—The electrical equipment 
for its plant has been ordered by the Shoshone 
Falls Power Company. 


COEUR D’ALENE.—The Spokane Traction 
Company, of Spokane, Wash., will erect a $700,000 
power plant at this point. Jay P. Graves is pres- 
ident. 


WALLACE.—The Wallace Light & Power Com- 
pany, of which D. C. McKissick is superintendent, 
will probably install some new machinery in its 
plant this summer and will also put in a steam 
plant. 

MOUNTAINHOME.—A site has been selected 
at Crane Falls on the Snake River for the estab- 
lishment of the proposed power plant of the Moun- 
tainhome Light & Transit Company, of this city. 
The construction of an electric road between here 
and the Snake River Valley is among the pro- 
pects of the company. 


BOISE.—Work is progressing rapidly on the 
Oxbow Tunnel on the Payette River, where later 
a large power plant is to be installed. The cost 
of the tunnel when completed is estimated at $125,- 
ooo, and the total cost of the plant when tuor- 
oughly equipped and prepared to supply elec- 
trical energy to Boise and other cities will be 
about $1,500,000. The machinéry for the plant 
will be on the ground in August, it is said, al- 
though it will be some months later before the 
plant wil be ready for operation. 


ILLINOIS. 


LEBANON.—It is proposed to install at the city 
light plant a new dynamo, engine and smoke 
stack. | 


STONINGTON.—L. D. Hewitt is said to be in- 
terested in the construction of an electric light 
plant here. 


VERMONT.—tThe city expects soon to purchase 
a new dynamo for the electric light plant. Mr. 
E. L. Durrell is manager of the plant. 


MORRISONVILLE.—The Morrisonville Elec- 
tric Company is installing a central station steam 
heating plant in connection with its lighting plant. 


MOWEAQUA.—The Moweaqua Electric Com- 
pany, of which W. N. McKee is manager, pro- 
poses installing a steam heating plant (exhaust). 


CHARLESTON.—The Charleston Illuminating 
Company has filed articles of incorporation. George 
M. Sefton, Flavion Mason, and others, are among 
the incorporators. 


PANA.—Eastern capitalists are said to have 
been negotiating for the purchase of the elec- 
tric plant here, and it is probable that the deal 
will be closed shortly. 


PAXTON.—The Paxton Electric Company states 
that it is replacing arc lights with multiple-glower 
Nernst lamps having 2, 3 and 4 glowers, and finds 
them most satisfactory. 

CHICAGO.—The Calumet Lighting Company, 
formerly the Calumet Gas & Electric Company, 
has conveyed its property and plant to the North 
Shore Electric Company, it is said. 

MORTON.—Beyer Brothers, owners of the elec- 
tric light plant, write that they expect to increase 
their power circuit to 150 kilowatts, and will in- 
stall a z200-h.p. engine for the purpose. 

PERU.—A new 150-h.p. boiler is to be in- 
stalled in the municipal electric light plant, and 
about 7000 feet of 750,000 c. m. of stranded bare 
copper cable will be put in this summer. 

BLOOMINGTON.—The City Council has grant- 
ed to C. A. Griffin, S. R. White and P. R. Long- 
worth a franchise to manufacture and distribute 
steam and electricity for heating, lighting and 
power purposes. | 

LA GRANGE.—By a vote of five to one the 
Village Board decided to sell the village water- 
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works and lighting plant to the Chicago Edison 
Company. None of the details of the transaction 
have as yet been made public. 


SOUTH ELGIN.—V. W. Panton, owner of the 
local electric light plant, states that they have 
water power running to waste, and that exten- 
sions will be made to the present plant in order 
to utilize a portion or all of this. 


DECATUR.—The Consumers’ Gas & Electric 
Company has been incorporated with a capital 
of $50,000 to manufacture light, heat and power. 
Among the incorporators are W. M. Bering, 
Charles S. Needham and James M. Gray. 

EAST ST. LOUIS.—Mayor Cook has appointed 
C. B. Goedde, Jacob Gohn and L. Smith a com- 
mittee to visit other cities to ascertain the cost of 
electric lighting and of municipal ownership of 
electric plants. W. J. Crocker is city engineer. 

MORRIS.—The Fields Electric Light Company 
has in contemplation the following improvements: 


s miles of line, a 250-h.p. compound engine, a_ 


200-kw. alternator, one condenser, a pump, day 
power circuit and all-night service. Mr. F. B. 
Handwerk is manager of the company. 


KIRKWOOD.—Plans are being considered for 
rather extensive improvements to the plant of 
the Kirkwood Electric Company, of which J. F. 
White is manager. A steam heating and pump- 
ing plant for the city will be added and the elec- 
tric lighting circuits will be extended to two 
neighboring towns. 

ROCKFORD.—With the opening of spring the 
Rockford Edison Company contemplates a large 
number of extensions. Besides the purchase of 
additional machinery, two boilers of soo horse- 
power each will be placed in position soon. It 
is estimated that the cost of the improvements will 
amount to about $15,000. 


Ev «s ARDSVILLE.—The McKinley Syndicate, 
controlling and operating the interurban lines of 
the Illinois Central Traction Company, the St. 
Louis and Springfield Electric Railway Company 
and the >t. Louis & Northeastern Railway Com- 
pany, has purchased the power plant of the bd- 
wardsville Electric Light & Power Company. 


KEWANEE.—At the annual meeting of the 
Kewanee Light & Power Company, Xenophon 
Caverno, James K. Blish and B. C. Parkinson were 
elected directors for the coming year. The direc- 
tors chose officers as follows: President and gen- 
eral manager, Xenophon Caverno; vice-president, 
James K. Blish; secretary, B. C. Parkinson. 


DAN VILLE.—Press reports state that the Dan- 
ville St. Railway & Light Company is preparing to 
expend $50,000 in improving its lighting system‘ 
here. Mr. W. B. McKinley, who is president of 
the company, is also contemplating improving his 
plant at Decatur, the improvements to include 
the installation of new boilers and the laying 
of new gas mains. : 


TAYLORVILLE.—The Taylorville Gas Com- 
pany has bought the stock of the Taylorville Elec- 
tric Company and the corporate name of the new 
concern will be the Taylorville Gas & Electric 
Company, with a capital stock of $127,500. For 
the present, at least, J. N. C. Shumway, who has 
been the manager of the Taylorville Electric Com- 
pany, will be manager for the new corporation. 


MOLINE.—The Westinghouse Electric & Man- 
ufacturing Company has been awarded a contract 
by the People’s Power Company for a 1100-kw. 
two-phase alternator, operating at 2400 and 4800 
volts and a 600-kw. 600-volt direct-current ma- 
chine. The power company has also placed a con- 
tract for a 24x50x48-in. horizontal compound Rey- 
nolds-Corliss engine with the Allis-Chalmers Com- 
pany. 

ELGIN.—The town has leased its electric plant 
to the Elgin, Aurora & Southern Traction Com- 
pany, from which it will purchase current. It is 
said that the latter company is preparing to fur- 
nish lighting current to several of the towns 
along its line. Motor-generator sets, together with 
the necessary transformers and switching ap- 
paratus, are being installed in some of the sub- 
stations. 


ZION CITY.—The Zion Building & Manufac- 
turing Association contemplates installing a s5o00- 
h.p. engine direct-connected to a 300-kw. alter- 
nating-current three-phase 6o0-cycle generator, a 
motor-generator set, one 100-kw. three-phase 60- 
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cycle machine, a switchboard of eleven panels, 
two 250-b.p. boilers of the Cahall type, and a 
series alternating street lighting system. Burton 
C. Dennis ig manager of the lighting plant. 


FREEPORT.—A. P. Goddard, formerly presi- 
dent of the Freeport Railway, Light & Power 
Company and a member of the National Electric 
Light Association, died at his home in this city 
‘recently at the age of 72. He was born in Frank- 
lin County, N. Y., but his family removed to Free- 
port when he was two years old. Mr. Goddard 
was prominently identified with the development 
of the town, having served as alderman, mayor 
and member of the board of supervisors. He also 
served in the Civil War as first lieutenant in the 
Illinois Volunteer Infantry, and was brevetted 
a captain for honorable service. 


INDIANA. 
HOPE.—George S. Cook has secured a fran- 
chise for the establishment of an electric light 
plant at Hope. 


JEFFERSONVILLE.—James H. Duffy is pro- 
moting a project to establish.an incandescent elec- 
tric light service in Jeffersonville. 


JASPER.—The Jasper Electric Light Company 
is engaged in rebuilding some of the lines and has 
recently installed a new alternating-current dy- 
namo. 


OOLITIC.—The Town Board has decided to 
construct a water works and electric light plant 
at an estimated cost of $23,000. George C. Mor- 
gan, Chicago, is the engineer. 

HAMMOND.—The South Shore Electric Com- 
pany has ordered from the Allis-Chalmers Com- 
pany one heavy-duty 24x48-in. engine for direct- 
connection to a 425-kw. alternating-current Bul- 
lock generator. 


INDIANAPOLIS.—The F. H. Cheyne Electric 
Company, of this city, has filed articles of incor- 
poration, with a capital stock of $20,000. Fred- 
erick H. Cheyne and Roland R. Ferry are among 
the incorporators. 


WARSAW.—The Winona Electric Light & Wa- 
ter Company has purchased the water and electric 
light plant at this place. It is proposed to erect 
a standpipe 150 feet high and 18 feet in diam- 
eter and make improvements to the electric light 
plant. 


RIDGEVILLE.—Articles of incorporation have 
been filed by Joseph, C. L. and Arthur Lay for 
the Ridgeville Electric Light & Power Company, 
having a capital stock of $10,000. The company 
will construct and operate a light, heat and water 
plant. 


MUNCIE.—W. F. Warren, superintendent of 
the city electric light plant, writes that it is pro- 
posed to construct a new central lighting plant 
at once. Gas er oil engines and storage batteries 
will furnish the power, and it is estimated that 
the plant wil cost $120,000. 


BREMEN.—tThe superintendent of the munic- 
ipal electric light plant writes that it is proposed 
to install a 2s50-h.p. Harrisburg Fleming engine 
about the first of April. New fronts for the 
boilers will be provided and a new heater and 
boiler feed pump will be put in. 

TERRE HAUTE.—An ordinance has passed 
the City Council appropriating $1200 with Which 
to employ an engineer to prepare plans and speci- 
fications for the proposed municipal lighting plant. 
The McCulloch Company, of St. Louis, has been 
selected to procure data and draw up the plans. 


LAFAYETTE.—Isham Randolph, engineer of 
the sanitary district of Chicago, in his report to 
the business men of Lafayette who are interested 
in the feasibility of building a dam across Wa- 
bash River for the generation of power, estimates 
the total cost of the dam, hydraulic and electrical 
equipment at $248,000. 


BICKNELL.—The Bicknell Light & Power Com- 
pany, with a capital of $10,000, has been incor- 
porated, with the following board of directors: 
A. L. Brocksmith, B. P. Barnes, J. G. Welton, 
J. H. Welton and E. G. Barnes. The County Com- 
missioners have granted the company a franchise 
to furnish light in Bicknell. 

ODON.—The Odon Light & Power Company 
is preparing, plans for the construction of a new 
power house which will be equipped with new 
engine, boilers and dynamos. The company is also 
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arranging to install a water works system, which 
will be completed in avout eighteen months. C. 
N. McNeely is manager of the company. 


BRAZIL.—The Brazil Electric Company has 
secured a site upon which to erect its new power 
plant, and the power house is now in course of 
construction. When thig is completed the com- 
pany will be in position to supply commercial 
service to the entire city. The work of extend- 
ing the city lines will begin some time during 
this month or the next. The new machinery and 
equipment has been nearly all purchased or is 
under contract. 


NEW ALBANY.—The Louisville & Southern 
Indiana Traction Company recently installed in 
the power house of the United Gas & Electric 
Company, of this city, two soo-kw. three-phase 
steam turbine units operated at 4500 volts. One 
of them runs the arc lights at Jeffersonville, hve 
miles distant, and the current from the other 
one is transformed by a booster and operates the 
street railway at Jeffersonville. Both three and 
fcur-wire distribution are used, the former for 
lighting and the latter for the street railway. 


NOBLESVILLE.—George W. Heinzmann & 
Company have been awarded a ten-year contract 
for lighting the city. The company is required to 
furnish 80 arc lights at $70 a light per year, and 
ten cents per thousand watts will be charged for 
incandescent lights. The old electric light com- 


‘pany, which now has the contract, and the Nobles- 


ville Hydraulic Company have been consolidated 
with the new concern. The large dam across 
White River, north of the city, which the Hy- 
draulic Company began two years ago, but which 
was not completed on account of an injunction, 
will be completed. The old company’s present 
steam plant will be remodeled and held in reserve 
in event of the water power not being available 
at all times. The two plants, when in operation, 
will represent an investment of $150,000. 


INDIAN TERRITORY. 


TULSA.—The People’s Oil & Gas Company has 
been granted a franchise to wire the city for elec- 
tricity and pipe it for natural gas. 

FORT GIBSON.—D. W. Bolich is making sur- 
veys for a proposed $1,000,000 hydro-electric plant, 
to be built on the Grand River near this point. 

MADILL.—F. W. Porter, of Whitehall, Wis., 
has been granted the franchise for which he applied 
recently to construct an electric light plant in 
Madill. 

SOUTH McALESTER.—Articles of incorpora- 
tion have been filed with the Secretary of State 
by the Choctaw Electric Company. The company 
is capitalized at $150,000, with A. E. Pierce as 
president, and will succeed the South McAlester 
Electric Light & Power Company. M. M. Lind- 
ley is secretary, and A. W. Thomas, treasurer. 


IOWA. 


ATLANTIC.—The city authorities anticipate 
changing the entire system from direct to alter- 
nating current. 

SIBLEY.—The Sioux City Interstate Supply 
Company, it is said, contemplates installing a local 
electric light system. 

MANSON.—William Folkers, superintendent of 
the Manson Electric Light Company, writes that 
the plant will require a new engine before very 
long. 

NORTHWOOD.—L. F. Madson, owner of the 
electric light plant here, contemplates installing 
an engine, two generators and new switchboard 
apparatus. 

THIBODAUX.—Reports state that a storage 
battery system is to be installed at the municipal 
lighting plant, for the purpose of supplying fans, 
motors, etc. 

KNOXVILLE.—The Knoxville Electric Com- 
pany is installing a heating plant and will add an 
alternating-current circuit for the supply of out- 
lying districts. 

MAQUOKETA.—M. S. Dunn, H. W. Kruse, 
and other, have filed articles of incorporation for 
the Maquoketa Light & Heat Company, with a 
capital stock of $25,000. 

RED OAK.—The Red Oak Electric Company 
reports that it is about to install two new 150-h.p. 


232 e 


boilers and one 600-h.p. horizontal Camp engine 
direct-connected to a so00-kw generator. 


INDIANOLA.—J. M. Harlan, president of the 
Public Water Power & Heating Vompany, writes 
that about $25,000 will be expended in improve- 
ments. The company will install Scaife filters 
and purchase new pumps. 


CENTERVIBLE.—Richard Slattery, represent- 
ing the Mutual Electric Light Company, has peti- 
tioned for a franchise to operate an electric light 
plant. The question will be submitted to the peo- 
ple at the spring election. 


VALLEY JUNCTION.—The Valley Junction 
electric light and water plant, which has been in 
the hands of eastern capitalists, has been sold to 
four local parties, who will incorporate under the 
laws of Iowa and form a stock company. The 
title will be transferred to John Fisher, A. H. 
Dyke, J. T. and Charles Ashworth. 


CORNING.—C. K. Munns, proprietor of the 
Munns Electric Company, writes that the plant of 
the Corning Electric Company, which has been 
in his hands as receiver for the past year, was 
bought by him at trustees sale in December last 
and the name changed as above. He expects to 
overhaul the entire outside construction this spring. 


DECORAH.—The Decorah Electric Light Com- 
pany contemplates developing a water power and 
transmission line to operate this plant and one at 
Waukon, in all eighteen miles of line. There will 
be required, besides a dam, two 200 to 250-h.p. 
wheels, two 128-kw. 6600-volt three-phase 60-cycle 
generators, about 250 kilowatts in transformers, 
and the usual accessories for such an equipment. 
W. H. Burtis is president of the company. 


KANSAS. 
WICHITA.—The Citizens’ Light, Heat & Power 
Company expects to erect a new plant. 


WICHITA.—The United Electric Company has 
been incorporated in this city with a capital of 
$10,000. 


WICHITA.—The Wichita Railroad & Light 
Company reports that it is installing another alter- 
nator in its power plant. 


LEAVENWORTH.—Local capitalists have com- 
pleted arrangements for the building of a $5000 
electric light plant at Onaga. 


JEWELL CITY.—A. G. Blankenship writes that 
bids will be received May 15 for constructing an 
electric light plant to cost $2000. 


LEAVENWORTH.—The United Gas & Electric 
Company, of which M. E. Springer is manager, re- 
cently installed in its power plant two new 
72x18 horizontal boilers. 


HIAWATHA.—The superintendent of the city 
electric light plant writes that the entire circuit 
is being reconstructed and the old open arc lights 
replaced with enclosed are lights. 


WICHITA.—The Merchants’ Heating & Light- 
ing Company is making arrangements for the con- 
struction of an electric light and heating plant to 
cost about $300,000. W. H. Scott, Marquette 
Building, Chicago, is the engineer. 


ANTHONY.—W. K. Palmer, 718 Dwight Build- 
ing, Kansas City, Mo., has been engaged as engi- 
neer for the city in connection with the construc- 
tion of a municipal electric light plant. Plans and 
specifications are now being prepared. 


JUNCTION CITY.—Reports state that the Re- 
publican River Hydraulic Power Company is pre- 
paring to construct a dam across the river at this 
point, where it expects to develop about 1200 
horse-power by means of turbine water wheels for 
the generation of electricity. 


LAWRENCE.—A movement is on foot here for 
the consolidation of the gas and electric light 
plants of the city. About $200,000 will be ex- 
pended immediately, according to the report. F. 
. A. Sharpe is said to be the chief promoter of the 
enterprise. It is probable that the dam across 
the Kaw River will be utilized for power purposes 
if the reorganization is consummated. 


KENTUCKY. 


HICKMAN.—Reports are to the effect that the 
electric light plant here was recently destroyed 
by fire, but none of the particulars have been 
learned. 

NICHOLASVILLE.—C. S. Evans, manager of 
the municipal electric lighting plant, states that 
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an alternating-current generator has been recently 
purchased and installed in the plant. 


MT. STERLING.—The Mt. Sterling clectric 
Light & Water Works Company recently purchased 
a deep well pump and a 6x4x6 duplex boiler pump. 
Its engine equipment has also been thoroughly 
overhauled. 


HARTFORD.—Ike C. Adair has been elected 
president and J. D. Cooper, vice-president and 
general manager of the Kentucky Light & Power 
Company, recently formed to install an electric 
light plant at Hartford. 


LOUISVILLE.—At the annual meeting of the 
Evansville Gas & Electric Company the following 
officers were elected: President, E. B. Lewis, of 
Chicago; vice-president, F. J. Reitz; secretary, W. 
B. McDonald; treasurer and auditor, James H. 
Foster. 


LAWRENCEBURG.—Organization of the Law- 
renceburg Electric Light Company has been com- 
pleted by the election of officers as follows: Pres- 
ident, J. M. Johnson; vice-president, E. W. Ripy; 
secretary, C. A. Leathers; treasurer, R. S. Col- 
lins. An electric light plant will be installed by 
the company at once at a cost of about $12,000. 


CARLISLE.—A recent fire entirely destroyed 
the plant of the Citizens’ Electric Light Company, 
entailing a loss of $10,000, upon which there was 
only $2000 insurance. The destruction of the plant 
leaves the city in darkness until temporary arrange- 
ments can be made to supply illumination. The 
plant will be restored at once. C. F. Holder- 
man is superintendent. 


LOUISIANA. 
NATCHITOCHES.—J. R. Carroll, superintend- 
ent of the Natchitoches Electric Light & Water 
Works Company, reports that it is expected to in- 
stall a new engine and dynamo shortly. 


ABBEVILLE.—George W. Summers, secretary 
of Council, states that it is proposed to construct 
water works, electric light and sewerage systems, 
and the question of issuing $45,000 worth of bonds 
will be submitted to a vote of the people. 


LAKE CHARLES.—The discussion in reference 
to the construction of a municipal electric light 
plant has culminated in completed plans and speci- 
fications for a plant to cost about $70,000. The 
matter is now in the hands of the City Attorney, 
who will probably get it in shape very shortly. 


ALGIERS.—R. S. Stearns, general manager of 
the Algiers Water Works & Electric Light Com- 
pany, makes the statement that it is proposed to 
extend the system to Gretna and furnish that 
town with light. It is also proposed to construct 
ten miles of electric railway between Algiers and 
Gretna, installing a complete three-phase system. 


SHREVEPORT.—As previously announced, bids 
are invited for the electric lighting of the city 
for periods of five and ten years, the number 
of lights to be not less than 150 and subject to 
increase. Arc lights are to be not leas than 2000 
candle-power. Bids must specify the charge for 
arc lights and also for incandescent lights and 
specify the maximum charge to be made to private 
consumers of arc and incandescent lights. The 
arc lights for street lighting shall burn every 
night. All bids must be in the hands of the City 
Comptroller by 6 p. m., April 11. 


MAINE. 

AUGUSTA.—The recent incorporation is re- 
ported of the Home Light & Heat Company, with 
a capital of $300,000. M. H. Simmons is president, 
and E. F. Whittum, secretary. 


BAR HARBOR.—Recent reports are to the ef- 
fect that New York and Boston capitalists have 
purchased the stock of the Bar Harbor & Union 
River Water Power Company and will construct 
a dam 60 feet high on Union River near Ells- 
worth. 


PORTLAND.—The Consolidated Electric Light 
Company of Maine proposes adding to its plant 
the following equipment: A 360-kw. three-phase 
alternating-current dynamo, three 320-kw. 110- 
volt direct-current dynamos, one 1000-h.p. heater, 
one 1§00-h.p. condenser and the necessary piping. 
G. E. Raymond, of Portland, is secretary. 


MARYLAND. 
LUTHERVILLE.—This town is now lighted by 
electricity furnished by the Mount Washington 

Electric Light & Power Company. 
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SALISBURY.—The Salisbury Light, Heat & 
Power Company has just completed and moved 
into its new fireproof power station. A new 
boiler house is now to be erected and the lines 
will be thoroughly overhauled this spring. Ralph 
B. Rhodes is manager of the company. 


BALTIMORE.—The Board of Awards is con- 
sidering the bids received on the 8th of March for 
the street electric are light contract. Superintend- 
ent of Lamps and Lighting Robert J. McCuen, is 
also in receipt of a proposition from a New York 
engineering company to install a municipal light 
plant and citing the cost of the plant and the cost 
per light after the plant has been established. 
The plant suggested would consist of a 2000-b.p. 
double-unit gas producer, capable of operating 
many thousands of lights. The producers may 
be operated by coal, coke, charcoal, wood or peat 
as fuel. In the engine-room would be three 600- 
kw. generators. The approximate cost of the plant 
is estimated at $325,000, including building, pip- 
ing, foundations and all necessary machinery and 
electrical equipment. The cost of producing the 
light is also gone into thoroughly, it being esti- 
mated at less than $25 for 3000 arc lights per year 
of 4000 hours. In case none of the bids is low 
enough to be satisfactory to the board, the propo- 
sition of the New York company will be taken 
up and thoroughly discussed. 


MASSACHUSETTS. 

WESTON.—The Weston Electric Light Com- 
pany is planning to duplicate its boiler equip- 
ment. 

MELROSE.—At a meeting of the Aldermen an 
order was passed authorizing the Mayor to make 
a contract with the Malden Electric Company for 
lighting the city for one year from February 1 
at a cost of $12,256. 

WORCESTER.—Reports state that C. T. Sher- 
er and George Crompton are interested in the 
construction of an electric plant to supply light 
and power for the buildings in the square bounded 
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by Main, Front, Commercial and Mechanic 
Streets, this city. 
MICHIGAN. 


BOYNE CITY.—The Boyne City Electric Com- 
pany will shortly operate its plant by water-power. 


ALPENA.—Bids are being considered for the 
construction of water works and an electric light 
plant. 


BAY CITY.—The Council has granted to West 
Bay City a franchise to do commercial lighting 
in this city. ` 

HOPKINS STATION.—W. F. Nicoli is said te 
be interested in the construction of an electric 
light plant here. 


EVERT.—The advisability of installing in the 
municipal lighting plant a storage battery system is 
under discussion. 


ST. CLAIR.—This city contemplates installing 
new boilers and pumps at the electric light and 
water works. Walter Ash is chief electrician. 


BLISSFIELD.—The equipment of the city 
electric light plant is to be increased by the ad- 
dition of a feed-water heater and new transform- 
ers. 


BIG RAPIDS.—The W. E. Donley Electric 
Light & Power Company thinks it may be necessary 
to replace its present equipment with larger ma- 
chines. . 


SHELBY.—It is proposed to install at the mu- 
nicipal electric light plant new engines and an 
alternating-current generator. H. L. Andrus is 
superintendent. 


SAULTE STE. MARIE.—It is reported that 
about $1,000,000 will be expended in the near 
future by the Michigan Lake Superior Power Com- 
pany for improvements. 


GRAND RAPIDS.—The usual annual extensions 
are being made to the municipal lighting circuits, 
the new circuits, amounting to about 35,000 feet, 
being placed underground. 


CHEBOYGAN.—The Cheboygan Electric Light 
& Power Company has recently installed two soo- 
kw. 11,500-volt 60-cycle alternating-current gen- 
erators operating at 200 r.p.m. and _ direct-con- 
nected to Leffel turbines. 

HART.—It is expected that a complete change 
will be made in the street lighting system during 
the year. The Fort Wayne open arc lights are 
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now used, but will probably be displaced by en- 
closed arcs of the same kind. 


DETROIT.—A bill authorizing the issue of 
$150,000 improvement bonds for the Detroit Munic- 
ipal Lighting Commission has been approved by 
Mayor Codd and sent to Lansing to be taken ia 
hand by the Wayne County delegation. 


SPRINGWELLS.—The town has accepted the 
bond of John A. Russell for $3000. Mr. Russ 
sell has a franchise for commercial lighting within 
the township, under the conditions of which the 
plant must be in operation by September r. 


CHARLEVOIX.—Plans are under way to oper- 
ate the city electric light plant by means of cur- 
rent generated by water power at Bellerin and 
transmitted from there, a distance of 28 miles. 
A day circuit with a capacity of 500 horse-power 
will be added this year. 


MARSHALL.—The superintendent of the elec- 
tric ligħt and water works writes that they have 
taken out the direct-current arc lights and installed 
a complete Westinghouse alternating-current street 
lighting system, together with an alternating- 
current generator for supplying the same. 


ZEELAND.—It is proposed to install at the vil- 
lage electric light plant, some time during the 
spring or summer, a 25-kw. 235-volt direct-con- 
nected unit which will take care of the small or 
light loads. An all-night service will be inau- 
gurated also as soon as this set has been put in. 


ALBION.—The city has just turned down a 
30-year electric light franchise proposed by the 
Jackson-Battle Creek Traction Company. Fault 
is also found with the present service from the 
gas plant which is owned by Grand Rapids parties 
and operated under a 30-year franchise granted 
in 189s. 


ROMEO.—The village authorities are arrang- 
ing to install a 1500-light alternator and 45 alter- 
nating-current arc lamps in place of one 50-light 
arc machine and direct-current series lamps. It 
is possible that a 6o-h.p. engine will be pur- 
chased to operate the present alternafor and a 
125-h.p. engine for the new 1so00-light machine. 


SAULT STE. MARIE.—According to recent 
reports the Edison Sault Electric Company is pre- 
pared to let contracts at once for the construction 
of a new power plant here. About 3000 horse- 
power will be developed at first and the capacity 
of the plant will be increased as fast as the de- 
mand warrants. During the coming summer the 
company expects to invest about $120,000 in the 
undertaking. Alexander Dow, of Detroit, is 
said to be at the head of the enterprise. 


PONTIAC.—The Clinton River Power Com- 
pany is to be organized as soon as a franchise can 
be secured from the city. The promoters now con- 
trol six miles of the Clinton River and are in 
possession of the necessary funds to push the 
scheme as soon as a franchise, is granted. The 
company will be incorporated for $100,000. Water 
wheels, alternating-current dynamos and other 
equipment will be required. Seeley & Son, of 
Amy, Mich., are interested in the project. 


DOWAGIAC.—The question of making neces- 
sary changes and improvements to the city elec- 
tric light plants will be submitted to the people 
at the annual spring election. These will include 
the rebuilding of the pole line and rewiring the 
system, which will require about twenty miles 
of No. 6 W. P. wire, a 75-kw. regulator at the 
station, a few alternating-current series arc lamps, 
150 incandescent series lamps, shunts, new 35- 
ft. poles, etc. D. E. Connine is superintendent 
of the plant. 


DETROIT.—The Detroit Commercial Electric 
Light Company has been organized and an appli- 
cation made for a franchise. The promoters agree 
to start work within sixty days after the granting 
of the franchise. The concern is capitalized at 
$1,000,000, and the following-named parties con- 
stitute the board of directors: W. E. Fenwick, 
James Kennedy, Morris M. Green, Charles F. 
Medbury, James Hanley and H. W. Wells. Op- 
tions have been secured on river front property 
gooo feet east of the present plant of the Solvay 


Process Company at Delray. The generators will 


be driven by gas engines supplied from the Sol- 
vay Company’s plant. 
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MINNESOTA. 
WACONIA.—The citizens have voted for a bond 
issue of $4500 for the erection of a lighting plant. 


WHITE BEAR.—The White Bear Electric Com- 
pany will construct an underground lighting sys- 
tem at Manitou Island, which is distant one mile. 


AUSTIN.—An ss alternating-current generator, 
having a capacity of soo kilowatts, has been re- 
cently installed in the Austin electric light plant. 

FOLEY.—Daniel Stimler, of Minneapolis, is 
said to have petitioned the Village Council for a 
20-year franchise for an electric light plant here. 


ST. PAUL.—The Berggren Electric Company 


has been incorporated with a capital of $50,000.: 


E. 1. and Godfrey Berggren are the principal in- 
corporators. 


WADENA.—The superintendent of the water 
and light plant is reported to have recommended 
a heat distributing system in order to utilize the 
waste steam from the plant. 


SOUTH STILLWATER.—Fire recently partial- 
ly destroyed the local electric light plant at this 
place, entailing a loss of about $5000. The plant 
will be reconstructed at once. 


MINNEAPOLIS.—The International Lighting 
Company has filed articles of incorporation with a 
capital of $2000. C. W. and George M. Furbar, 
of this city, are the incorporators. 


ANOKA.—W. J. Annon has resigned his posi- 
tion as superintendent of the Anoka Water Works, 
Electric Light & Power Company to accept an ap- 
pointment as postmaster of this city. 


DAWSON.—Andrew Thompson, owner of the 
local electric light plant, states that he expects 
to increase the capacity of the plant ro per cent. 
and will install a larger engine to meet the 
demand. 


WARREN.—W. Haney, superintendent of the 
city lighting plant, reports that the matter of con- 
structing a duplicate electric light plant has been 
placed in the hands of a committee who will en- 
gage an engineer and ask for bids. 


THIEF RIVER FALLS.—It is proposed to in- 
stall a new roo-kw. direct-current generator at the 
municipal electric light pliant, and about 3500 feet 
of bare stranded cable, with a diameter of 500,000 
cir. mils, will also be added. 


BRECKENRIDGE.—Several improvements are 
under way at the municipal lighting plant, in- 
cluding a new building and the addition of a 400- 
h.p. boiler and a new pump for the water works, 
together with several line extensions. 


LAKE CITY.—The Lake City Electric Light & 
Water Company is enlarging its power house in 
order to make room for a new MMo-h.p. engine 
and a 3o0-kw. alternator. The system is being 
changed from direct to alternating current. 


STILLWATER.—The City Counci] has grant- 
ed to the Stillwater Gas & Electric Light Com- 


pany a 10-year franchise to light the city. The - 


company will install a new system of incandescent 
lights for the streets and will make various other 
improvements. 


KEYSTONE.—The Keystone Lumber, Power & 
Development Company is the name of a concern 
recently organized for the purpose of utilizing 
the water power near here and furnishing electric 
light to the town. C. J. Patton is one of the 
promoters of the enterprise. 


ST. CLOUD.—The Public Service Company 
has been reorganized with a capital of $500,000. 
It is ,..posed to dissolve the receivership of the 
‘treet railway company and to incorporate it with 
the Public Service Company. About $230,000 will 
be expended in improvements to the electric light 
and street railway plants. 


INTERNATIONAL FALLS.—Press reports 
state that the Koochiching Power Company, which 
is about to develop the water power of these falls, 
has awarded to the Alpena Portland Cement Com- 
pany the contract for the cement to be used in 
the construction of the dam, paper and pulp mill. 
The contract is said to involve $100,000. 


ST. PAUL.—The redraughted form of the or- 
dinance permitting the Union Manufacturing Com- 
pany to extend its electric lighting system in the 
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western portion of St. Paul has been approved 
by the Board of Aldermen. The measure now pro- 
vides for a bond of $25,000 and allows for other 
public service corporations to use the poles on the 
payment of a proportion of their cost. 

GRACEVILLE.—It is proposed to increase the 
equipment of the municipal electric light plant 
this spring by the addition of a 125-kw. direct- 
current generator direct-connected to a tandem 
compound condensing Corliss engine with a speed 
of 90 r.p.m. The feeder lines will be reconstructed 
also, and thirty s-ampere arc lights will be in- 
stalled for street lighting. P. F. Daly is super- 
intendent. 


MISSISSIPPI. 


NEW ALBANY.—Bids have been received for 
the construction of water works and an electric 
light plant. 


PASS CHRISTIAN.—Bids for lighting the 
town with electricity are now being considered 
by the Town Council. 


PORT GIBSON.—The city contemplates install- 
ing at the electric light plant a 125-h.p. return 
tubular boiler and stack. 


HOUSTON.—At a recent election the citizens 
approved the proposed bond issue of $13,500 for 
establishing an electric light plant and water 
works. 


GREENVILLE.—L. B. Bradley, receiver of the 
Greenville Light & Power Company, states that 
it is intended to install a complete re-equipment of 
the station. 


MISSOURI. 


COLUMBIA.—The city is installing a new plant 
and the machinery of the old one is for saie. 

NEW FRANKLIN.—A local company has been 
granted a franchise to erect and maintain an elec- 
tric light plant. 

MEXICO.—At a special election, held for the 
purpose of deciding the question, a franchise for 
20 years was granted to the Mexico Electric Light 
Company. 

MOBERLY.—The Moberly Gas & Electric Com- 
pany purposes reorganizing and rebuilding its plant 
this spring, it is said. J. Green is president of 
the company now. 

HUNTSVILLE.—Extensive improvements are 
contemplated by the Huntsville Gas & Electric 
Light Company, which will make its plant prac- 
tically as good as new. 


ST. LOUIS.—The Adrian Light & Fuel Com- 
pany has filed articles of incorporation, with a cap- 
ital stock of $50,000. William McCabe and John 
Betz are among the incorporators. 


LAMAR.—The Lamar Light & Water Company 
states that it will be in the market for another 
engine, boiler and alternator this spring. W. O. 
Settle is superintendent of the plant. 


KANSAS CITY.—Articles of incorporation have 
been filed by the Holt Electric Company, in which 
the capital stock is placed at $20,000. The name 
of the company was subsequently changed to the 
Empire Electric Power & Supply Company. 


MOBERLY.—This city and Huntsville will be 
connected by an electric line shortly. The Mo- 
berly & Missouri Electric Railway Company has 
been awarded the contract for lighting the city 
of Moberly, the building of the railway being 
included in the contract. 


HANNIBAL.—The new electric light plant, 
which has been in course of construction recently, 
has been put in operation. The plant cost $100,- 
ooo and is thoroughly up-to-date in every respect. 
The street railway company has arranged to receive 
its motive power from the plant. 


MACON.—By a detailed report submitted by the 
electric light and water works committee of the 
Council, it is shown that the municipal plants 
earned last year $867.76, the first time in the 15 
years’ existence of the utilities named that the 
balance has been on the right side of the ledger. 
The installation of meters and more systematic 
methods are said to have accomplished the reform 
and placed the city properties on a paying basis. 
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NEBRASKA. 
HUMPHREY.—The Humphrey Electric Light 
& Telephone Company has increased its capital 
stock from $15,000 to $50,000. 


OSCEOLA.—Clarence Miller, proprietor of the 
local electric light plant, states that he will build 
new lines this coming summer. 


BLAIR.—The Blair Electric Light & Power 
Company proposes installing a new boiler and di- 
rect-current generator and establishing a day cir- 
cuit. 

TEKAMAH.—J. M. Crowell, City Clerk, writes 
that it was voted March 7 to issue $10,000 for the 
purchase of the present plant or the installation of 
a new one. 


ALMA.—The city has voted for a bond issue 
of $20,000 for the construction of water works 
and an electric light plant. Bids for the work will 
be received April rs. 

PONCA.—On the 4th of April the village will 
vote on the proposition of bonding the town to 
the amount of $6000 for the purpose of estab- 
lishing a lighting system. 

FREMONT.—The improvements which have 
been under way for some time at the Fremont light 
and water plant have been completed and the 
plant is now prepared to furnish a satisfactory day 
service. 

CRETE.—The municipal authorities recently 
displaced the old alternator with a larger machine 
which is belt-connected to the engine. The old 
arc machine has been discarded and the street 
lighting is now done with alternating-current se- 
ries enclosed arc lamps with a potential regulator. 


PLATTSMOUTH.—At a meeting of the direct- 
ors of the Nebraska Lighting Company thë sum 
of $25,000 was appropriated for the purpose of 
entirely rebuilding the local gas plant. Plans 
were also considered for making extensive improve- 
ments to the electric light plant. The improve- 
men work will begin as soon as the frost goes 
out of the ground. 


NEVADA. 

WELLS.—The Elks Electric Light & Power 
Company has been incorporated with a capital of 
$100,000, by A. W. Hesson, John J. Hylton, C. 
J. Hood, and others. 


RENO.—Dr. W. H. Patterson, president of the 
Reno Power, Light & Water Company, recently 
disposed of his interest in the corporation and has 
tendered his resignation as president. He will be 
succeeded in that office by P. L. Flanigan. 

RENO.—The Nevada Power Mining & Milling 
Company is to install two 7s50-kw. three-phase 
generating outfits in its power plant, where current 
will be generated for transmission at 30,000 volts 
to the Tonapah gold field and surrounding mining 
districts in Nevada. The transmission line will 
be about 100 miles long. 

NEW HAMPSHIRE. 

-MONROE.—The Monroe Water Power Com- 
pany has been incorporated for the purpose of con- 
structing dams across the Connecticut River and 
furnishing electricity in this state and Vermont. 
A. S. Batchellor, of Littleton; Charles tu. Hos- 
ford, of this city, and George Van Dyke, of Bos- 
ton, Mass., are among the incorporators. 


NEW JERSEY, 
VINELAND.—A new boiler is to be added to 
the equipment of the Boro electric light plant. 


BERNARDSVILLE.—The Bernards Water & 


Light Company expects to add a day circuit to its . 


service after May :. 


PASSAIC.—The City Council has under con- 
sideration the establishment of a municipal light- 
ing plant and will probably petition the Legis- 
lature for permission. 


MADISON.—Articles of incorporation have 
been filed by the Western Water & Electric Com- 
pany, having a capital stock of $100,000. Charles 
E. W. Smith, George M. Ward and John H. 
Gindrat are among the incorporators. 


HACKENSACK.—As a result of the meeting 
of the directors of the Gas & Electric Company 
of Bergen County, and a session of the stock- 
holders of the concern, the plan to lease the plant 
to the Public Service Corporation for 999 years 
was ratified. . 


AMERICAN ELECTRICIAN 


PATERSON.—The Beaver Lake Company has 
been incorporated to build and operate water 
works, supply electric power, etc. It is capital- 
ized at $50,000 and the incorporators are Wayne 
Dumont, John A. Kane, Frank Wilson, of Pater- 
son, and Denton W. Clark, of Green Pond. 


NEW MEXICO. 

CARLSBAD.—Up to October of last year the 
Public Utilities Company leased power from a 
private dam which was washed away at that time. 
The company is now building a dam of its own, 
six miles southeast of this city on the Pecos River, 
at a cost of $8000. A 35-inch Samson turbine 
operating under a 12-foot head, will be installed 
for the present, and another will be added later. 
New leads are being run and the entire system 
is being thoroughly overhauled and put in first- 
class condition. 


NEW YORK. 


ONEIDA.—The Madison County Gas & Elec- 
tric Company has secured the city lighting con- 
tract for $6965. 

HOOSICK FALLS.—W. Stanley Bruen has 
been appointed manager of the Hoosick Falls Elec- 
tric Company’s plant. 

WATKINS.—The Village Trustees are said to 
have selected an engineer to prepare plans for an 
electric light plant. 

COHOCTON.—The question of constructing an 
electric light plant here is under discussion by the 
citizens and Council. 

ILION.—Governor Higgins has signed the bill 
authorizing this town to issue $25,000 bonds for 
establishing an electric light plant. 

WARRENSBURG.—John G. Smith, proprietor 
of the local electric light plant, contemplates in- 
stalling a new turbine in the power house. 

ALBANY.—The Albany ciectric Illuminating 
Company has reduced the price of lighting current 
from 20 cents to 15 cents per kilowatt-hour. 

CASTILE.—The superintendent of the munic- 
ipal electric light plant writes that new lines for 
commercial lighting will be erected in the spring. 

RHINEBECK.—The Dutchess Light, Heat & 
Power Company, in order to provide for its grow- 
ing business, has purchased a 200-h.p. water-tube 
boiler. 

JAMESTOWN.—It is proposed to install at the 
city electric light plant a new 200-kw. turbo-gen- 
erator outfit, and 50 street lights will be added to 
the service. 

NEW YORK CITY.—The Board of Aldermen 
on March 7 approved the resoluton of the Board 


of Estimate authorizing a bond issue of $600,000 


for a municipal lighting plant. 


SODUS.—Phe electric lighting franchise which 
was granted to some local parties about one year 
ago by the town board has been transferred to 
other business men of the place. 


LANCASTER.—The Depew & Lancaster Light, 
Power & Conduit Company expects to be able to 
furnish both arc and incandescent lighting serv- 
ice to the village of Sloan by the rstH of May. 


WATKINS.—The Watkins Consolidated Gas & 
Electric Light Company has been placéd in the 
hands of a receiver. Senator Cassidy, of Montour 
Falls, has been appointed to act in that capacity. 


JAMESVILLE.—The Thomas Millen Cement 
Company is reported to have in contemplation the 
construction of an electric plant, to be used for 
furnishing light and power for all the surround- 
ing villages. 

NIAGARA FALLS.—At a meeting of the Coun- 
cil a franchise was granted to the Niagara Falls 
Hydraulic Power & Manufacturing Company to 
build conduits in the city streets and lay cables 
for the distribution of electricity for heat, light 
and power purposes. 


BROOKLYN.—The Mayor has approved the 
ordinance providing for an issue of corporate 
stock to the amount of $100,000 in order to pro- 
vide additional means for placing all electrical 
conductors underground in the Borough under 
jurisdiction of the Fire Department. 

EAST CREEK.—The East Creek Electric Light, 
Heat & Power Company, of which J. D. Cairns, of 
St. Johnsville, is manager, has in contemplation 
the establishment of another water power plant 
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3% miles above its present plant. A three-phase 
transmission line, operating at 15,000 volts, will 
also be constructed. 

NEW YORK CITY.—Plans for the city elec- 
tric light plant for the Williamsburg Bridge have 
been filed. It will be the city’s first venture in 
municipal ownership of light plants. The plant 
will be built in Tompkins Street, south of De- 
lancey Slip, adjoining the new incineration plant, 
and will cost about $20,000. ; 

PITTSFORD.—The Pittsford Light & Heat 
Company has been incorporated by Samuel Hutch- 
inson, John Steve and B. N. Wiltsie. The com- 
pany was organized with a capital of $10,000 for 
the purpose of lighting the streets and public 
and private buildings in the town of Pittsford. 
Its charter is for fifty years. 


ONEIDA.—The Oneida Board of Public Works 
has ordered the Madison County Gas & Electric 
Company to remove its high-tension wires running 
through Madison Street to furnish power for the 
village of Canastota. Hereafter the Board of 
Public Works will oversee the erection of wires 
to carry high-tension current in this city. 

TROY.—A -petition for a renewal of the char- 
ter of the Hoosac Electric Power Company has 
been presented to the Legislature by W. S. Kelly, 
of North Adams, Mass. The charter was granted 
some time ago, but was dissolved shortly after. 
An immense power plant at Howe’s pond has been 
planned by the company to supply water to Adams, 
North Adams and surrounding places. 


MORAVIA.—The Moravia Electric Company 
states that it has in course of construction an en- 
tire new plant, in which will be installed a 200-h.p. 
McCormick turbine direct-connected to a 120-kw. 
1as-cycle General Electric generator. A new dam 
is being built and the depth increased fron? 8 feet 
to 12 feet. At some future date the company 
hopes to rebuild its transmission line. 


LITTLE FALLS.—T. N. Lovenheim, owner of 
the Consumers’ Electric Light Company, has sold 
a half interest in his plant to William La Due. 
Mr. Loveheim announces that the capacity of tne 
plant will be doubled, a new dynamo having 
been ordered, which will increase the service 
by 1s00 lamps. The company is also rebuild- 
ing the structure which was recently burned. 


CANASTOTA.—The Electric Light Commission 
in its report on the construction of a municipal 
electric light plant, estimates the cost of such a 
plant with a capacity of so arc lights and 6000 
incandescent lights at from $30,000 to $35,000. It 
ig said that the question of bonding the Village 
for $35,000 for the purpose of establishing a plant 
will be submitted to the taxpayers at the coming 
election. 


NIAGARA FALLS.—The Niagara Falls Elec- 
trical Transmission Company is the name of a con- 
cern recently incorporated to do a natural gas and 
electricity business in Western New York. The 
company is capitalized at $100,000 and is chartered 
for so years. The directors are Harry Highland 
and Frank Dudley, of Niagara Falls, and Fred- 
erick Nicholls, E. R. Wood and R. E. Thompson, 
of Toronto. 


BULrFALO.—City Engineer Morse submitted his 
estimate of the cost of a municipal lighting plant 
recently to the Board of Aldermen. He figures 
that it would cost $1,792,000 to build such a plant 
and that with the plant in operation the lights 
would cost the city $72.20 each per year as against 
the present cost of $75. The Board of Aldermen, 
however, by a vote of 16 to 5 approved the action 
of its committee on laws and legislation in hold- 
ing up the municipal lighting plant bill, and it is 
said that it will be impossible to secure any legis- 
lation on the subject this year. 


STAPLETON, S. I.—Mr. Calvin Detrick, pres- 
ident of the Staten Island Light, Heat & Power 
Company, died February 18. Mr. Detrick was an 
early promoter of electrical enterprises and erected 
the first electric lighting plant in the Borough of 
Richmond. He also constructed the system of 
hot water supply for that Borough and was the 
builder of the first underground electric light 
supply system in Philadelphia, Pa. He was born 
in Monroe County, Pa., May 4, 1838, and al- 
though his office was in this city his home was in 
Brooklyn at the time of his death. 


BROOKLYN.—The Brooklyn Edison Electric 
Illuminating Company says that by the reduction 
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in the retail rates for electric lighting, which be- 
came operative on January 1 last, an electric sign 
with 24 incandescent lamps may be illuminated for 
as low as five cents an hour. The use of electric 
signs by progressive merchants in all parts of 
Brooklyn has increased very rapidly during the last 
two years. The Brooklyn Edison Company will 
supply an electric sign, designed and lettered to 
suit any business, and install it free of charge, in- 
cluding the wiring. The company retains title to 
the sign. 


GREENPORT, L. I.—Municipal ownership ot 
light and water plants has passed the experimental 
stage here and is pronounced a success. The an- 
nual report of the village trustees, who serve as 
light and water commissioners, as presented to 
the taxpayers recently, shows for the operating 
account of the light department total receipts of 
$10,595.02. The cost of operating was $6,028.40, 
incluung fuel, salaries, improvements, extension 
of lines, bonds maturing and interest on bonds out- 
standing. There remained on March 1 $823.39 in 
cash and 20 tons of coal valued at $85. The sum 
due for lights furnished in Fehruary is $266,05. 
The cash receipts from sale of light were $8,865.14. 
In addition the village has the benefit of about 
150 street lights which are maintained without any 
assessment on the property whatever. That is, 
the plant earns in addition to the above figures, a 
sum sufficient to pay for 150 street lights at a rate 
of $18 each per annum, or $1,700, which the vil- 
lage would be obliged to pay were the plant owned 
by a private corporation. During the past year 
the plant has been very materialiy improved and 
is giving even better service than ever. 


NORTH CAROLINA. 


DUNN.—The direct-current lighting system of 
the city is to be changed to alternating current 
for commercial use. 


TARBORO.—It is proposed to install at the 
municipal electric light plant a new 150-h.p. boiler. 
C. A. Johnson is manager. 

DALLAS.—D?. S. A. Wilkins, Clerk of the 
Town Board, writes that it proposed to construct 
an electric light plant at a cost of $3000. 

FAYETTEVILLE.—A new boiler, engine and 
alternating-current dynamo are to be installed in 
the municipal electric light and power plant. 


ASHEVILLE.—B. M. Lee, City Engineer, 
writes that the Legislature has granted this city 
permission to borrow money for an electric light 
plant, but it has not yet been decided whether to 
do the work or not. 

SALISBURY.—The Salisbury & Spencer Rail- 
way Company is reported to have sold an interest 
in its system to the American Gas & Electric Com- 
pany, of Providence, R. I., and it is stated that 
the line now under construction between Salisbury 
and Spencer will be completed and put into opera- 
tion, and an electric light system will be installed 
at Spencer. 


NORTH DAKOTA. 


GRANVILLE.—The Telephone & Electric Ligut 
Company, of this city, has decided to incorporate 
with $10,000 capital. 

GRAND FORKS.—The Council is reported to 
be considering the installation of a municipal plant 
for commercial lighting. 

WALHALLA.—John F. Mayers, proprietor of 
the local lighting plant, states that they may add 
another dynamo and will probably increase the 
lines, as they expect to add between 200 and 300 
incandescent lamps to their circuits. 


OHIO. 


SYCAMORE.—A new 60-kw. alternator is be- 
ing installed in ‘the village electric light plant. 
CLEVELAND.—tThe capital stock of the Bril- 
liant Electric Company has been increased from 
$75,000 to $125,000. 

COLUMBUS.—The Washington Gas & Electric 
Company has increased its capital stock from 
$100,000 to $150,000. 

MARTINS FERRY.—A new s500-h.p. Hamilton- 


Corliss engine is being installed in the municipal 
electric lighting plant. 


AMERICAN ELECTRICIAN 


ARCANUM.—The citizens are reported to have 
voted on March 7 to issue $38,000 bonds for water 
works and an electric light plant. 

JAMESTOWN.—The Jamestown Electric Light 
Company has recently installed a new alternating 
current incandescent light dynamo. 

DILLONVALE.—D. L. Renneker has sold 
his interest in the Dillonvale Electric Light Com- 
pany to W. L. Cole, of this city. 

CADIZ.—The Cadiz Electric Company has been 
incorporated with a capital of $12,000. J. V. 
Conner is the principal party interested. 

BOWLING GREEN.—The Lake Erie, Bowling 
Green & Napoleon Railway Company is making ex- 
tensions to its central hot water mains. 

NEWARK.—Bids are now being considered 
for furnishing for a period of ten years a system 
of electric or gas lamps for street lighting 


PORTAGE.—The Forde Lighting Company, of 


tbis city, has increased its capital stock from 
$25,000 to $50,000. W. W. Green is the pres- 
ident. 


BELLEFONTAINE.—The city expects to re- 
build, during the coming summer, its entire munic- 
ipal lighting plant, for which $50,000 bonds will 
be issued. 


CARROLLTON. — The Carrollton Electric 
Company will add a new engine, dynamo and 
boiler in the spring. E. L. Swann is manager 
of the plant. 

COLUMBUS.——-The Public Service Company 
has received the contract for lighting the state 
house for the ensuing year, on a bid of three 
cents per kilowatt. 


LOVELAND.—The-City Council is said to have 
granted to H. C. Hubbell, of Toledo, a franchise 
to construct water works and an electric light 
plant at Loveland. 


HOLGATE.—Extensions to the electric and pipe 
lines in connection with the municipal electric 
light plant and water works, will be made this 
spring, involving an expenditure of $2000. 

CINCINNATI.—Henry W. Sage has resigned 
as secretary of the Cincinnati Gas, & Electric 
Company. He is 65 years of age and hds been 
with the company since 1870, becoming secretary 
in 1882. 

CLEVELAND.—The Gillen Electric Company 
has filed articles of incorporation, with a capital 
stock of $10,000, The incorporators are S. H. 


Gillen, D. F. Streb, W. S. Rowell and A. L. | 


Vermilye. 
WOODSFIELD.—It is possible that the 125- 
horse-power McEwen engine and the 150-h.p. 


tubular boiler, now in use in the municipal elec- 
tric light plant, will be sold and replaced with a 
125-h.p. gas engine. 

RIDGEVILLE.—The Ridgeville Electric Light, 
Heat, Power & Water Company has filed arti- 
cles of incorporation, with a capital stock of 
$5000. Joseph, Samuel C. and Arthur J. Lay 
are the incorporators. 

SPRINGFIELD.—An ordinance has been in- 
troduced at Springfield to give the Home Heat- 
ing, Light & Power Company a blanket fran- 
chise throughout the city. The company will 
compete for the street lighting. 

CINCINNATI.—H. C. Hutchinson, for some 
years connected with the Cincinnati Gas & Elec- 
tric Company, has accepted a position as eastern 
representative of the Philip Carey Manufacturing 
Company, with headquarters at Buffalo. 


URBANA.—A new company, headed by C. 
H. Marvin and T. A. Edmondson, now holds a 
franchise for an electric lighting and hot-water 
heating plant in Urbana. Steps will be taken at 
once for the erection of a modern plant. 


NILES.—The city light and water works contam- 
plate changing the street lighting system from 
direct-current open-arc lights to alternating-cur- 
rent enclosed-arc lights; also the installation of 
either a 300-kw. turbine or direct-connected en- 
gine and generator and a new feed-water heater. 

BERKELEY SPRINGS.—The Berkeley Springs 
Light & Water Company has filed articles of in- 
corporation for the purpose of operating water 
works and electric light plants. The company’s 
capital is stated as $25.000. Recent reports are 
to the effect that it is proposed to bond the city 
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for $500,000, the proceeds to be used for the con- 
struction of water works, an electric light plant 
and a city hall. 


READING.—The Council is preparing to hold 
an election to vote on issuing $25,000 bonds for 
improvements to the Reading electric light plant, 
as follows: Two 3o00-h.p. tubular boilers set up 
complete on iron girders with stacks; one 250-h.p. 
engine; one 200-kw. alternating-current dynamo, 
with pulley, switchboard, etc.; one roo-light tub 
transformer; 75 enclosed-arc lamps, 6.6-ampere 
series alternating; 200 35-feet 5 and 6-in. poles, 
wire, mast, arms, etc. 

COLUMBUS.—It is said that the Columbus 
Railway & Light Company is negotiating for a 
lease on the property of the Columbus Gas Light 
& Heating Company, now that John G. Deshler 
has retired as the head of the latter, and that 
the trade will shortly be closed. It is further 
said that the railway and light company is after 
a lease on the property of the Public Service 
Company, but officials of the latter deny this. 
The older company is making an endeavor to 
secure all the public service plants in the city 
if possible. 


OKLAHOMA TERRITORY 


ALTUS.—The Altus Light, Power & Ice Com- 
pany has filed its articles of incorporation, with 
a capital stock of $25,000. The incorporators 
are A. Rennell, of St. Louis; Henry Braun, of 
Guthrie, and others. 


OREGON. 


DALLAS.—The Dallas Electric Light Com- 
pany, of which J. G. Van Orsdal is manager, will 
install shortly a 200-h.p. engine, a 125-h.p. boiler, 
and will make some line extensions. 

ONTARIO.—Seymour H. Bell and Charles H. 
Chance, of Sumpter, have been granted a fran- 
chise for constructing and operating an electric 
light plant in this city, the plant to be in opera- 
tion within eight months. The outlay involved 
will be about $25,000. 

BAKER CITY.—The Baker Gas & Electric 
Company is reported to have been sold to an 
Eastern syndicate, represented by Isaac W. An- 
derson, of Spokane. It is stated that about 
$400,000 will be expended in improvements, en- 
larging the capacity of the plant, and in con- 
structing a suburban railway to Haines and the 
Lower Powder River Valley. 


PENNSYLVANIA. 


DANVILLE.—The municipal lighting plant is 
now in operation and is giving satisfaction. 

BEAVER.—A franchise has been granted to 
the Valley Electric Company, to furnish the city 
with light. 

WERNERSVILLE.—Bids are being considered 
for the construction of an electric light plant to 
cost $3500. 

KUTZTOWN.—The citizens have voted to is- 
sue $15,000 bonds for the construction of an 
electric light plant. 

LANSDALE.—The citizens have voted to issue 
$25,000, part of which will be expended on im- 
provements to the electric light plant. 

FAIRCHANCE.—The Borough Council has 
granted a franchise to the West Penn Light- 
ing Company to extend its lines over all the 
streets of the borough. 

BROWNSVILLE—The Brownsville Light, 
Heat & Power Company, of which J. M. Bell is 
manager, proposes installing a 250-h.p. engine 
and a 200-kw. generator. 

MT. UNION.—The Mt. Union Silica Brick 
Company has been granted a franchise for the 
construction of an electric light plant to light 
the brick works and also to furnish light to the 
town. 

WILLIAMSPORT.—The Citizen Electric 
Company contemplates installing a 1so-kw. watér 
power plant and a 300-kw. fuel oil plant, as soon 
as the weather permits. J. Fisher is manager 
of the company. 

CONNERSVILLE.—George B. Markle, of Ha- 
zleton, has purchased the General Gas, Electric 
Light & Power Company’s plant at this place. 
Mr. Markle announces that he will spend a large 
sum of money in improvements and extensions. 
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LINFIELD.—The Linfield Electric Light Com- 
pany has been incorporated, with a capital of 
$5000, by Horace Ashenfelter, Royersford; William 
S. Emlig, Philadelphia; G. E. Brownback, Lin- 
field, and A. H.. Fry, Jr., Philadelphia. The com- 
pany will furnish electric light, heat and power. 


TURTLE CREEK.—The Rose Hill Electric 
Light & Power Company, having a capital of 
$20,000, has been organized to establish a power 
plant for furnishing Turtle Creek and adjacent 
boroughs with light and power. William L. 
Ledger is president and C. R. Trevaskis, secre- 
tary. 

DUNMORE.—The Dunmore Light, Heat & 
Power Company has organized by electing the 
following officers and directors: President, A. L. 
Snowden; secretary and treasurer, E. M. Stack; 
G. M. Hallstead, F. B. Bull, H. H. Knapp, M. 
J. Murray, R. D. Manley, John Carney and M. B. 
Freedman 


SCRANTON.—The Scranton Illuminating, 
Light, Heat & Power Company has organized by 
the election of the following officers and direc- 
tors: President, A. L. Snowden; vice-president, 
G. M. Hallstead; secretary and treasurer, E. M. 
Stack; W. F. Hallstead, M. W. Collins, Theo- 
dore G. Wolfe, Franklin Howell. 


McKEESPORT.—The People’s Ice, Light & 
Storage Company, of this place, is installing two 
428-kw., 2200-volt Bullock alternating-current 
generators, two 640-h.p. Erie Ball compound en- 
gines, a Westinghouse exciter, a General Elec- 
tric converter, and a Walker switchboard panel, 
to furnish light and power for the town. 


SCRANTON.—The stockholders of the Subur- 
ban Electric Light Company have elected officers 
and directors as follows: President, A. L. Snow- 
den; vice-president, G. M. Hallstead; secretary 
and treasurer, E. M. Stack; F. E. Platt, W. F. 
Hallstead, M. W. Collins, F. B. Bull, B. Moses 
and A, L. Francois. The old board was reduced. 


UNIONTOWN.—The agreement of merger and 
consolidation, whereby eleven electric light com- 
panies have been consolidated, forming the West- 
ern Pennsylvania Electric Company, has been re- 
corded. The,capital stock is $337,500. The off- 
cers are: President, William S. Kuhn; vice-presi- 
dent, Jacob Van Wagener; secretary, Jesse H. 
Purdy, and Treasurer, John F. Cockburn, all of 
Pittsburg. 

WILKESBARRE.—Contracts for new machin- 
ery and engines have been let by the Wyoming 
Valley Gas & Electric Company as a step toward 
the improvements the company is promising to 
residents of the West Side. The contracts call 
for an expenditure of about $50,000. It is also 
understood that the Wyoming Valley Gas & Elec- 
tric Company has secured control of the Hazleton 
Gas Light Company, which is capitalized at 
$125,000. 

HOMESTEAD.—Homestead is to have an in- 
dependent electric light company, with George S. 
Debolt and W. S. B. Hays as its promoters. 
Announcement of the formation of a stock com- 
pany was made recently, and it was stated that 
work on the erection of the plant would be com- 
menced within a short time. Light and power 
will be sold in Homestead and surrounding bor- 
oughs, and power furnished to the Homestead & 
Mifflin Street Railway Company. 


YORK.—It is stated that the newly organized 
Susquehanna Electric Power Company will estab- 
lish an electric power plant at Conawingo Falls, 
in the lower Susquehanna River, during the com- 
ing spring. The company is capitalized at $12,- 
000,000. They have secured the necessary grants 
of land on both sides of the river, with a view 
to beginning operations as early as possible. It 
is said that these falls will produce an enormous 
horse-power. A large reservoir will be built, 
which will serve to store water enough over night 
to assist the plant in the day time. The reservoir 
will be several miles long. Capitalists from New 
York, Philadelphia and Baltimore are behind the 
project. l 

RHODE ISLAND. 

WICKFORD.—The Wickford Light & Water 
Company, which recently purchased the electric 
light plant here owned by H. S. Dixon, is hav- 
ing transformers and other apparatus placed in 
position. The plant will be connected with the 
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power house of the Sea View Railway Com- 
pany, which will in the future furnish the elec- 
tric lights of Wickford. 


PROVIDENCE.—Arthur B. Lisle, assistant 
manager of the Narragansett Electric Lighting 
Company, of this city, has resigned to engage in 
a brokerage business. Mr. Lisle has been with 
Mr. Marsden J. Perry, president of the com- 
pany, as confidential clerk for about six years. 
He was also treasurer of the East Providence 
Water Company, and is interested in the Putnam 
(Conn.) Water & Lighting Company. 


SOUTH CAROLINA. . 
DARLINGTON.—Reports are to the effect 
that the new owners of the Darlington Light 
& Water Company propose enlarging the plant. 
The company also contemplates installing a plant 
at Timmonsville. 


SOUTH DAKOTA. 
SPEARFISH.—The Homestead Mining Company 
is said to have purchased the Spearfish Electric 
Light & Power Company, the consideration in 
the transaction being $18,000. 


MANDAN.—George Horn has sold out his in- 
terest in the Cavalier electric light plant to James 
Lang, who is now the sole owner. The. plant 
will be enlarged and improved. 


LEAD.—The Belt Light & Power Company 
contemplates installing three soo-kw. units, com- 
plete with boilers, etc, and rooo-h.p. in motors. 
Twenty miles of new power lines will be con- 
structed also. 


MARION.—The Marion Town Council has 
awarded to J. A. Heeren and other business men 
a franchise for the installation and operation of 
a lighting system. A water works system will 
also be constructed. 


MADISON.—The municipal electric light plant 
is to be remodeled. Another boiler will be in- 
stalled in the power house and a station regulator 
for the series incandescent street lighting will 
be added to the equipment sometime during 
the year. 


TENNESSEE. 


COLLIERVILLE.—It has been voted to issue 
bonds for the construction of an electric light 
plant. 

ROCKWOOD.—A 180-h.p. engine will be in- 
Stalled in the city electric light plant during 
the summer. 

SHELBY VILLE.—Correspondence is invited by 
the city of Shelbyville, looking to the installation 
of an electric light plant by the city. 

COOKVILLE.—The contract for the electric 
light plant has been awarded to McDonald, Mc- 
Coy & Co., of Chicago, on a bid of $25,159. 

PULASKI.—The City Electric Light Company 
finds it necessary to increase the capacity of its 
plant, and the present equipment will be displaced 
by larger machines. 


KNOXVILLE.—It is expected that the Knox- 


» ville Power Company will probably commence the 


construction of its power plant sometime during 
the coming summer. 

BRISTOL.—Edward Durham, of Philadelphia, 
and W. B. Cutler, of Buffalo, have secured a 


franchise from the city to construct and operate 


an electric light plant. 


HUNTINGTON.—The Mayor and Board of Al- 
dermen have closed a deal with W. J. Holman, 
by which he takes charge of the city’s electric 
light and water plant on a five-year lease. 


BROWNSVILLE.—The_ Burt-Smith Company, 
owner of the electric light plant, contemplates 
installing during the year a 150-kw. dynamo, and 
will make other important improvements. 

MURFREESBORO.—J. H. Nelson, proprietor 
of the local electric light plant, states that he ex- 
pects to substitute at once an arc-light system 
for the present incandescent street lights. 

JEFFERSON CITY.—The Jefferson City Elec- 
tric Light Company, whose plant was destroyed by 
fire in January last, has purchased the Forche 
tannery property and will erect an electric light 
plant thereon. 

NASHVILLE.—The City Council has passed 
an ordinance appropriating $12,600 for the pur- 


‘present franchise expires. 
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chase of a generating unit and $2500 for an arc 
lamp transformer, to be installed in the municipal 
electric light works. 


DICKSON.—William McDonough, proprietor 
of the Dickson Machinery Repair Company, is 
making arrangements to put in an up-to-date elec- 
tric light plant, which will enable him to furnish 
light to business houses and residences. 


MEMPHIS.—The Merchants’ Light & Power 
Company has been granted a thirty-year franchise 
by the City Council, in exchange for which the 
new company gives to the city of Memphis fifty 
arc lights to be erected along Main Street. The 
company is capitalized for $50,000, and will shortly 
be in the market for general equipment, the fran- 
chise granting the right to build’: and operate both 
gas and electric lighting and power systems. 


CHATTANOOGA.—It has been announced that 
a lock-and-dam power plant, which will produce 30,- 
ooo horse-power will be erected at a point in the 
Tennessee River, near Kelly’s Ferry, Chattanooga, 
Tenn. For some time the Government dredging 
boats have been busily engaged in dredging the 
river at Kelly’s Ferry to determine the kind of 
foundation which may be secured for the dam. It 
has been found that a stone foundation is located 
in the bottom of the river, near the Ferry, and 
there the lock-and-dam power plant is to be erected 
by C. E. James, of this city, and Eastern capital- 
ists. The Iona Cement Works, of Kansas, has 
purchased valuable lands near the site of the pro- 
posed plant, and a cement plant will be erected 
there with a capacify of 100 barrels per day as 
soon as sufficient power can be secured to run 
the plant. It is given out that work will actually 
begin on the new plant as soon as the spring 


freshets are over. 
TEXAS. 
LONE OAK.—W. R. Harrison is said to be 
contemplating the installation of an electric light 
plant here. 


HAMILTON.—The Hamilton Light & Ice Com- 
pany has been organized and incorporated with a 
capital of $20,000, for the purpose of establishing 
an electric light and ice plant. W. A. McSpadden, 
of Cisco; J. A. Muhl, of Waco, and C. Schuwirth, 
of Dallas, are among those interested in the pro- 


ject. 
UTAH. 


PRICE.—It is reported that a large electric 
plant is to be erected in Huntington Canyon, near 
this place. The projectors, D. C. Robbins and 
associates, are also getting rights-of-way over the 
roads of the county for an electric road. 


SALT LAKE CITY.—The Utah Light & Rail- 
way Company recently made application to the 
City Council for a 50-year extension of its fran- 
chise, although it will be 42 years before the 
The City Attorney, 
however, submitted an opinion to the Council, 
holding that that body cannot legally grant the 
application for such an extension. Samuel New- 
house, a large mine owner, submitted a counter 
proposition in which he stated that if given a 
franchise he would guarantee to furnish better 
light at from 25 to 30 per cent. lower than the 
rate now charged by the lighting company. Mr. 
Newhouse has deposited a certified check for $10,- 
ooo as evidence of good faith and announced that 
he will expend from $500,000 to $1,000,000 on his 
proposed steam-power plant. 


VIRGINIA. 
LYNCHBURG.—The City Clerk writes that a 
committee is looking into the matter of construct- 
ing a municipal electric light plant. 
WINCHESTER.—Dr. H. H. McGuire is chair- 
man of the committee which has under considera- 
tion the question of constructing an electric light 
plant, at a cost of about $25,000. 


WASHINGTON. 

BLAINE.—The Council has granted to H. L. 
Jenkins a franchise for the establishment of an 
electric lighting plant. 

EVERETT.—The Everett Railway, Light & Wa- 
ter Company was recently incorporated at Wilming- 
ton, Del., with a capital stock of $2,000,000. 

SOUTH BEND.—J. M. Entier has been granted 
a forty-year franchise to furnish electric power 
and lights in South Bend. Local capital is back 
of the new enterprise. 
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A MODERN ELECTRICALLY - DRIVEN MANUF ACTURING PLANT. 


NEW WORKS OF THB INGERSOLL-SERGEANT 
DRILL COMPANY AT PHILLIPSBURG, N. J. 


The new manufacturing plant of the In- 
gersoll-Sergeant Drill Company, at Phil- 
lipsburg, N. J., embodies all that is recent in 
industrial practice, and illustrates to what 
an extent electricity influences modern man- 
ufacturing methods. The site is admirably 
located, so far as railroad facilities, abun- 
dant water supply and future extensions are 
concerned, and the various shops are ar- 
ranged in logical sequence so that the prod- 
ucts of manufacture pass progressively 
from one department to another until they 
finally emerge in their marketable shape. 


ranged for burning anthracite slack with 
which is mixed bituminous slack in a pro- 
portion of about one to six. An elevated 
coal storage system of the Berquist suspen- 
sion type is installed. This has a capacity 
of 1300 tons. The hoppers have a total 
width at the top of 24 feet and a depth of 


14 feet; with a full load capacity of 7.56. 


tons per running foot. The delivery chutes 
have a measured capacity of approximately 
450 pounds and are provided with shut-off 
valves at both ends. By this means a record 
is kept of the number of chute-fulls of coal 
delivered to the stokers, so that the coal 
consumption is readily obtainable. The coal 
is elevated from the receiving hopper and 
crusher in the basement to the bunkers by 


plied by the Harrison Safety Boiler Works, 
of Philadelphia, Pa. A 1000-h.p. Worthing- 
ton underwriters’ pump and a 300-h.p. Dean 
drip pump are also provided. 

Boiler feed piping in duplicate is installed; 
one line running under the floor from the 
feed-water heater, and another line run- 
ning overhead from the economizer. The 
two are interconnected to the feed connec- 
tions at the rear steam drum. The pump 
connections are flexibly arranged with refer- 
ence to the two lines, operating through 
either one or both. 

The main and auxiliary steam headers are 
situated in a pit to the rear of the boilers 
and may be reached from the floor above 
through removable iron gratings. The main 


FIG. I.—MAIN GENERATING UNITS IN THE ENGINE ROOM OF THE INGERSOLL-SERGEANT DRILL COMPANY. 


The power house is centrally located, both 
with reference to the load and to the build- 
ings which it supplies. It is built of brick 
and steel and is divided, as shown by Fig. 2, 
into a boiler and engine room. The boiler 
room has a maximum capacity of 2500 
horse-power in boilers although but 1500 
horse-power is at present installed. This 
is divided between three batteries, each bat- 
tery consisting of two 250-horse-power 
Stirling water-tube boilers. Space is pro- 
vided for an additional battery at each end 
of the boiler room. A 200-ft. Custodis stack 
is located at approximately the center of the 
building. This has an octagonal base 17 
feet in diameter with an 84-ft. flue. The 
boilers are fitted with Roney stokers ar- 


a McCaslin self-dumping bucket conveyor, 
arranged to handle either coal or ashes. A 
light structure is provided outside one end 
of the boiler room for the storage of ashes. 
These are received on the conveyor in the 
basement and are dumped through a special 
chute at the top to the outside elevated hop- 
per. The conveyor is operated by a motor 
in the basement geared to drive the buckets 
at 40 feet per minute. 

On each side of the stack in the boiler 
room is a Green economizer, one to pro- 
vide for two batteries of boilers and the 
other to eventually serve three batteries. 
Feed-water is supplied by two 1000-h.p. out- 
side-packed plunger-type Cameron pumps 
through a Cochrane feed-water heater sup- 


header is 14 ins. in diameter and the aux- 
iliary 6 ins. in diameter. Both mains are 
interconnected and the main header is sec- 
tioned by gate valves so that if any section 
is disabled it may be by-passed by the aux- 
iliary. Each boiler is connected to the 
steam header through an automatic non- 
return angle valve and a 6-in. steam line 
with easy bends. A gate valve is provided 
at the junction of this line with the header. 
The steam pipes to the engines pass from 
the header through the partition wall into 
the engine room basement, and thence to 
the engines. Condensation is cared for by 
drip pockets beneath the header at different 
points and by separators at each engine con- 
nection. The drip system is operated by an 
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boiler room. The feed-water heater is con- 
nected to both exhaust mains. 

The condensing system consists of two 
Conover jet condensers of 1000-h.p. capacity 
each. The water is pumped from a well 
supplied from a reservoir on the site having 
a capacity of 2,000,000 gallons. This reser- 
voir or pond serves as a cooling basin for 
the hot condenser discharge. This passes 
first to a settling basin where it is freed 
from oil and then to the pond. 


pny ‘ ' 4 j Reinforced concrete tunnels connect the 
' | q q il i | rl ; PARA : 
various buildings with the power house. 
H g | Through these tunnels steam, electricity and 
3 y compressed air are supplied. The pipes are 
: : supported by adjustable swinging hangers 


which hook over pins fixed in the steel work 
of the tunnel. The wires are carried on in- 
sulators fastened to iron racks. A I10-in. 
main supplies steam to the air-compressor 
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FIG. 2.—PLAN VIEW OF THE POWER HOUSE. 


a | 
Engine Nos Engine No: 3 T Engine No.2 Engine No.l | 
N): z, 7 
2A 4 = -y | Exhaust Return = 
| (D a r2? i | WD | | connection from s, 
O OGOR E p a a ie l SS Ž ta ear ae 
>] x A| . s1o* ò 7 . i 
" E u eee a 


T K 
s oo | i 


i] Condenser T condenser 


= 
, 


SC. 


(a /3 # 8” 


iB 5 i 
a j Heater M TE A Heater W Cc Boiler Room. Plan. 
l6"Atrmospheric Exhaust | 12" 
Spiral Riveted p f; r To Exhaust Heater. f F v 
~ TT_ Floor Line, _ | 7 530"Spirai 


_y Piveted Pipe. 


\ — - T AN, Free Exhaust \ | 
ines | Feed- Water of : 7 connection on 
. neater: Elevotion D-D condenser Exha 7 K 
Elevation ¢-C D—. TE System. p 
I b B"B.RY. S a: 
a qyie” 97" ‘a ? ç ¢ | 3 
zaa? pi ® —_——_- | l Ii | ee a hee 1 — do pn 9 a 
ie Oe a <a —— 
Le gh =e + y w O) J | @ P, 


P dens h + 
(Condenser Exhausi Elevation 


FIG. 3.—PLAN AND ELEVATION OF EXHAUST STEAM PIPING. 


improved high-pressure return steam sys- 
tem which feeds to the boilers. 

The engine room contains three 450-h.p. 
Cooper Corliss engines built by the C. & G. 
Cooper Company, of Mt. Vernon, Ohio. 
These engines are cross-compound, with 
cylinders 144 and 36 ins. in diameter by 
36-in. stroke. They are direct-connected to 
300-kw. direct-current generators furnished 
by the Crocker-Wheeler Company, of Am- 
pere, N. J. A 100-kw. generator of similar 
type is driven by a 150-h.p. engine. Two 
air compressors are also installed. Two 
30-h.p. DeLaval steam turbines are direct- 
connected to two centrifugal pumps which 
operate the hot water heating system for the 
shop buildings. The turbines are supplied 
with steam through special piping from one 
of the boilers which is equipped with a 
Foster superheater. 

The exhaust piping system and the con- 
densers are located in the basement of the 
engine room to the rear of the engines, the 
opening above being covered with remov- 
able iron gratings. There are two exhaust 
lines, one passing through the auxiliary ex- 
haust apparatus, and the other direct to the 
atmosphere. These lines are both 18 ins. 
in diameter and are connected with each 
engine, the free exhaust connection being 
made through a Schutte automatic free ex- 
haust valve. The line feeding to the con- haust to pass directly into the condenser or erecting shops for testing purposes and a 
denser is arranged so as to permit the ex- first through the hot water heaters in the 12-in. main carries the exhaust back to the 


FIG, 4.—BOILER ROOM OF THE INGERSOLL-SERGEANT DRILL COMPANY. 
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condensers or heating system in the power 
house. The air compressed by the machines 
under test in the erecting shop is delivered 
to the power house augmenting that com- 
pressed in the latter place, thereby enabling 
this auxiliary supply to be used instead of 
being wasted. Compressed air is used con- 
siderably in all of the shops for hoists, ham- 
mers, riveters, motors and other apparatus. 
It is particularly useful in the foundry 
where it is employed in pneumatic sand sift- 
ers, tampers, tappers and chipping hammers. 

The electrical distribution and drive form 
an interesting feature of the works. The 
general electrical distribution system is a 
two-wire system operating at 240 volts. In 
addition to this there are two intermediate 
wires in the machine shops for use in ob- 
taining variable speeds at the motors of the 
motor-driven machine tools. The Crocker- 
Wheeler Company’s multiple-voltage sys- 
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tem of speed control is in use, and for pro- 
ducing the intermediate voltage a triplicate 
balancing rotary transformer is used, con- 
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sisting of three Crocker-Wheeler machines 
mounted on a common base, and with the 
armatures on one shaft. The armatures are 
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FIG. 5.—-CROSS-SECTIONAL ELEVATION OF POWER HOUSE. 
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FIG. 6.—PLAN AND ELEVATION OF HOT-WATER HEATING SYSTEM. 


FIG. 7.—ELECTRIC CABLES IN BASEMENT OF ENGINE ROOM. 


wound for 40, 80 and 120 volts respectively. 
By taking current from each of the three 
machines and by combining either two of 
them six voltages ranging as follows may 
be obtained: 40 volts, 80 volts, 120 volts, 160 
volts, 200 volts and 240 volts. The rotary 
transformer is installed in the machine shop. 

All tools requiring a large amount of 
power and used on a variety of work are 
equipped with individual variable-speed 
motors. These are generally mounted on 
a bracket over the headstock on lathes; but 
in the case of planers, the motor is mounted 
above the housing on brackets. Heavy fly- 
wheels are used on the motor shafts for 
overcoming the strain on the motor at re- 
versals of the platen. The method of driv- 
ing boring mills is illustrated by Fig. 13. 
Here the motor is shown supported upon 
a bracket bolted to the rear of the housing. 

In the lathes illustrated in Figs. 11 and 12 
it will be noted that the drive to the head- 
stock in each case is through gearing re- 
ductions to an intemediate shaft and from 
the latter to the spindle through either one 
of three gear changes as desired, the latter 
heing capable of easy change. In this way 
an individual drive with a motor having a 
three to one speed range, and a suitable 
arrangement of change gears, will increase 
the effective speed range of the motor some 
three or four times and give the tool from 
60 to 80 speeds, which will easily cover any 
possible class of work to which it may be 
subjected. The style of change gear 
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mechanism that supplied is that recommend- 
ed by the Crocker-Wheeler Company. This 
mechanism provides a system of levers by 
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which either three or four-gear trains may 
be thrown in, and yet so interlocked that 
two of them cannot be thrown in together 
and damage the gearing. 


10.—MOTOR-DRIVEN PLANERS WITH FLY-WHEELS. 
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The arrangement of controllers for the 
lathes, which is of vital importance to the 
success of the method of driving, is inter- 


eo is $ 


esting and novel. In each case the con- 
troller is mounted upon the bed close to the 
floor with a splined shaft either connected 
directly to the controller or to it through 


FIG. II.—MOTOR-DRIVEN 


FIG. 13.—MOTOR-DRIVEN 
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gearing. A bracket on the carriage sup- 
porting the controller hand wheel carries 
also the splined shaft which it turns through 


ENGINE LATHE. 


BORING MILL. 


a sliding sleeve which keys with it, so that 
the controller is readily handled from a 
horizontal hand wheel. In the case of the 
boring mill the controller is mounted upon 
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a pedestal bracket at the side of the tool as 
shown. 

The four wires of the multiple-voltage 
system are carried through the machine shop 
beneath the floor in bituminized conduits 
about 12 in. under the surface, these con- 
duits ending in floor plate openings, ad- 
jacent to every building column. The 


branch leads are connected to the mains 
under the floor plate and run out through 
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able difference of opinion, in many cases, as 
to which is preferable. The fact that both 
systems are used indicates that the ques- 
uon of superiority is far from settled. 

To illustrate the first system, consider the 
piping of a 500-h.p. lighting plant arranged 
as shown in Fig. 1. The engine and boiler 
rooms lie side by side, and are separated 
by a fire wall which completely isolates one 
from the other. The engine room contains 


FIG, 14.—STEAM TURBINE-DRIVEN PUMPS FOR HEATING SYSTEM. 


a short length of loricated conduit. This 
does not interfere with shop operations, as 
the floor box is covered ordinarily by a 
heavy cast-iron plate. The branch conduit 
leading up through the floor is in most cases 
run up alongside the nearby building col- 
umn, although it is equally possible, if it is 
desired to locate the machine half-way be- 
tween two adjacent columns, to. chisel a 
channel in the concrete floor and locate an- 
other loricated conduit so as to lead more 
closely to the machine to be served. 
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THE STEAM PIPING OF A SMALL LIGHT- 
ING STATION. . 


BY R. T. STROHM. 


The lay out of the steam piping system of € 


a station depends largely upon the relative 
location of the boiler and the engine room, 
and this location is influenced by the for- 
mation or shape of the ground plot upon 
which the building stands. It often hap- 
pens that the available ground is of irregu- 
lar outline, while the conditions are such 
as to necessitate the utilization of the en- 
tire area. This may lead to an unusual, 
and, perhaps, not the most desirable, lay 
out of the steam piping. 

At present two systems are in general 
use. One is known as the duplicate sys- 
tem, and the other as the sectional or sub- 
divided header system. Both systems em- 
body meritorious features, and have their 
respective advocates; yet there is consider- 


four high-speed automatic engines of 125 
horse-power apiece, the cylinder of each en- 
gine being 12 inches diameter by 16 inches 
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boiler pressure of 90 pounds. There being 
500 horse-power in all, the steam required 
per hour for the engines alone would be 
500 X 30 = 15,000 pounds. Taking into 
account a possible overload of 10 per cent 
and allowing a further 10 per cent for the 
auxiliary apparatus, the total steam per 
hour required of the boilers would be 
15,000 + (.20 X 15,000) = 18,000 pounds. 
This evaporation, on the basis of 160 de- 
grees feed-water temperature and 90 
pounds pressure is equivalent to 19,620 
units of evaporation, or, as commonly ex- 
pressed, about 600 boiler horse-power. 
This may be obtained by the use of six 
100-h.p. return tubular boilers, arranged 
as shown in Fig, 1. 

To find the size of steam pipe required 
for each engine, use the formula | 


S X r.p.m. 
d = D —— 
36,000 


in which 
d = diameter of steam pipe in inches; 
D = diameter of cylinder in inches; 
S = stroke of engine in inches; 
r.p.. = revolutions per minute of engine. 
Substituting the several values of the 
known quantities, and solving, we have 


10 X 250 
= 4 inches. 
36,000 


d = 12 


In other words, the diameter of the steam 
supply pipe to each engine would be 4 
inches. 

One pound of steam at 90 pounds gauge 
pressure has a volume of about 4% cubic 
feet. Hence,as one boiler evaporates about 
3300 pounds per hour, the: discharge pipe 
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FIG. I.—-APPLICATION OF THE DUPLICATE STEAM PIPING SYSTEM. 


stroke, and the speed, 250 r.p.m. The plant 
is non-condensing. 

Assume that each engine uses 30 pounds 
of steam per indicated horse-power per 
hour, with cut-off at quarter stroke and a 


from each boiler must be large enough to 
carry away a volume of 3300 X 4% = 13,- 
750 cu. ft. per hour, or 230 cu. ft. per 
minute. On the basis of a rate of flow not 
exceeding 6000 feet per minute, the area of 
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the pipe would be 230 — 6000 = .0383 
square foot, or nearly 514 square inches, 
which is about the area of a 25-inch pipe. 
Inasmuch as the boiler may be forced to 
some extent, and as 25% inches lies between 
214 and 3 inches which represent the com- 
mercial sizes of pipe, the 3-inch pipe would 
be chosen as the size to be used between the 
boilers and the main. 

The main steam pipe, or header, must 
carry the combined discharge of the six 
boilers, and hence its area must be at least 
equal to the combined area of the six dis- 
charge pipes from the boilers. The area of 
a 3-inch pipe is 7 inches, so the main steam 
pipe should have an area of 7 X 6 = 42 
square inches. This corresponds to a diam- 
eter of about 7% inches, so that an 8-inch 
header would doubtless be used. This, it 
will be observed, has the same area as the 
four steam pipes leading to the engines, 
which is an additional check upon the cal- 
culations. 

The header, or steam main, forms a ring 
which is made up of two straight, parallel 
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FIG. 2.—ELEVATION OF DUPLICATE STEAM PIPING SYSTEM. 


lines of pipe joined at their ends by bends. 


One-half lies in the engine room and the 
other half in the boiler room, the whole 
being carried on a double line of brackets 
fixed to the dividing wall. The ring itself 
contains but two valves, one being placed 
in each of the end bends. These two main 
valves are provided with by-passes, for 
use in warming up, so as to avoid sudden 
strains on the cold piping. 

On the boiler nozzle is fixed a Y-fitting, 
to which two discharge pipes are attached. 
One of these pipes connects with one-half 
of the main header, and the other pipe with 
the other half. Each branch pipe from the 
boiler consists of a long bend as shown in 
the sectional elevation, Fig. 2, which is con- 
nected into the top of the main by an angle 
stop valve. This avoids any possibility of 
forming pockets for the collection of water, 
since the condensation occurring in the 
bend will run back into the boiler. 

Similarly, each engine has two long-bend 
supply pipes, one leading from each half of 
the main, being connected into the top of 
it by angle valves, as shown. These two 
supply pipes are connected to a separator, 
just above the throttle valve on the engine, 
the separator thus acting practically as a 
Y joining the two. Besides removing the 
entrained moisture from the steam just 
previous to its admission to the engine, the 
separator forms a steam reservoir of con- 
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siderable volume from which the engine 
draws its supply. This acts to prevent ex- 
cessive wire-drawing and assists greatly in 
obtaining a higher and more uniform pres- 
sure during the admission period. The use 
of a receiver of this kind is especially de- 
sirable on high-speed engines. 

The ring, or main header, is firmly an- 
chored at its middle point, on each side. 
All expansion and contraction is thus di- 
vided, half occurring in either direction. 
Owing to the fact that all connecting pipes 
are bends of long radius having consider- 
able span, the movement of the main is 
readily taken up by the elasticity of the 
pipes, so that no further provision is neces- 
sary in regard to expansion or contraction. 

It is evident from this arrangement, that 
the possibility of a complete shut-down is 


_very remote, and that it could be brought 


about only by some extremely unusual ac- 
cident. There is practically a double sys- 
tem of steam piping on which to depend. 
The boilers can be made to discharge into 
one-ha!f of the main by simply closing the 


p 


stop valves leading to the other half, and 
the engines may be made to take their steam 
from either side, by a similar procedure. 
Thus, in case of damage to the main header 
in the engine room, the two main valves 
in the end bends would be closed as well 
as all angle valves on the damaged half. 
This would cut out of service the broken 
section, yet would not interfere in the least 
with continuous working. 

The diameter of the exhaust pipe from 
each engine is found by the formula 


S X r.p.m. 
d= D —— 

24,000 
in which the letters have the same signifi- 
cance as in the previous formula for find- 
ing the diameter of the live steam pipe, with 
the exception of d, which represents the 
diameter of the exhaust pipe. Substituting 
the various known values, it will be found 
that d = 5 inches. As there are four en- 
gines, the area of the main exhaust pipe 
must be four times that of a single pipe 
from one engine, so that a 10-inch exhaust 
line is required. 

The exhaust pipe from each engine passes 
vertically downward through the flooring of 
the engine room, and connects with the 
main. The latter conveys the exhaust steam 
to a feed-water heater, in which as much 
of the heat as possible is given to the boiler 
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feed-water. The remainder of the exhaust 
is led to a vertical pipe just outside the 
wall, which extends upward, terminating in 
an exhaust head somewhat above the level 
of the roof. A by-pass is provided in the 
main so that the steam may be passed di- 
rectly into the atmosphere around the 
heater, in case the latter requires cleaning 
or repairs. Provision for expansion or con- 
traction of the exhaust main is made by 
inserting a corrugated expansion joint, as 
shown in the plan, Fig. 1. Each exhaust 
pipe is fitted with a valve which may be 
closed when the engine is out of service, 
thus preventing the exhaust from the other 
engines from backing up into it. 

The main steam pipes and the separators 
are furnished with drip pipes connected to 
steam traps, which collect and deliver all 
condensation and entrained moisture to the 
feed-water heater. This is an open heater 
and contains provision for the separation 
of oil from the engine exhaust and auxiliary 
exhaust. It is also provided with a float 
for regulating the influx of cold water to 


ZAL IPG Bal kT Ba 


as 
~ 


FIG. 3.—APPLICATION OF THE SECTIONAL SYSTEM STEAM PIPING. 


supplement the condensed exhaust, accord- 
ing to the demands made upon the heater 
by the boiler feed pump. The drip pipes 
from the high-pressure steam pipes are all 
well protected by non-conducting cover- 
ings. l 

If the system of sectional subdivision is 
employed, the ring header is replaced by a 
single straight main supported on the boiler 
room side of the division wall, as in Fig. 3. 
This main is connected to each boiler and 
to each engine by long, easy bends. The 
valves used'are gate valves throughout and 
are located so as to divide the main into a 
number of sections, as shown. In case of 
failure of any section, the valves at each 
end of it are closed, as well as the valves 
in the discharge pipe leading from the boiler 
or boilers which feed into the section. Thus,’ 
the remaining engines may be run by the 
boilers not cut out, which likewise prevents 
complete shut-down. l 

The plant is thus divided into two dis- 
tinct portions, each cut off from communi- 
cation with the other. This is the one ob- 
jection which can be urged against this 
system of piping. There can be no inter- 
communication of boilers and engines lo- 
cated on opposite sides of the broken sec- 
tion. There are many points in favor of the 
sectional system, however; first, it is 
cheaper to install than the ring system; sec- 
ond, its arrangement is far simpler; third, 
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it is less liable to leakage on account of the 
smaller number of joints; and, fourth, it 
may be put up in less time and with less 
labor. i 

The duplicate, or ring system, possesses 
the same advantages of freedom from shut- 
down of any portion of the plant and the 
ability to run any or all engines from the 
entire battery of boilers, as required. 
Against it may be rightly urged the in- 
creased cost of installation; greater loss 
due to increased radiating surface; added 
complexity of ‘arrangement; and doubled 
expense in the matter of supports and drip 
piping. There are certain conditions under 
which it is not advisable to install any- 
thing but the duplicate system, but for 
plants consisting of a considerable number 
of units of the same size and type, the 
sectional system commends itself as the 
most desirable to use. 


E OE 
A COMPARISON OF COMMON METHODS OF 
MAGNET COIL WINDING. 


BY CHARLES R. UNDERHILL, 


The chief aim in modern ełectromagnet 
coil winding is to obtain the greatest 
amount of copper in a winding, with the 
least amount of insulating material, with- 
out sacrificing the dielectric strength of the 
insulation on the wire. As a basis on 
which to compute the ratios between the 
copper and insulation in the methods of 
winding under discussion, a winding vol- 
ume of one cubic inch is assumed. For the 
sake of simplicity, it is assumed also, for 
this particular case, that the loss at the ends 
of the winding, due to the change in direc- 
tion in the turns of each layer from right 
to left and vice versa, is negligible. The 
weight of wire and insulation that will just 
fill a bobbin accommodating a cubic inch 
of material may be expressed as “pounds 
per cubic inch.” Likewise the resistance 
may also be expressed as “ohms per cubic 
inch.” It is therefore obvious that having 
found the weight or resistance per cubic 
inch of winding volume, the total weight 


or resistance for any bobbin may be calcu- 
lated by multiplying the volume of the 
winding in cubic inches by the weight or 
resistance per cubic inch. 

The wires commonly used in practice are 
round, and in this article a round copper 
wire is always meant unless otherwise 
stated. If the ideal condition could be 
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realized, the insulation on the wire would 
be so reduced as to occupy no space at all, 
but still retain its insulating qualities. With 


this ideal condition, only the actual copper 


need be considered. If a bobbin were 
wound with various sizes of bare wire the 
weight of the wire would always be the 
same, regardless of the diameter of the 
wire, the “pounds per cubic inch” being 
constant. 

The most common method of insulating 
wires is to cover them with silk, cotton or 
paper, and where the coil is subjected to 
much heat asbestos is used. Another 
method, generally known as the bare wire 
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FIG. 2. 


winding, consists of turns of bare wire in- 
sulated from each other, as the wire is 
coiled into the winding by a silk or cotton 
thread parallel with the wire, both being 
wound on simultaneously. The layers are 
separated from each other by suitable 
sheets of paper. Sometimes the silk or 
cotton thread is omitted and a wax or var- 
nish used to hold the turns of wire in place 
and to insulate between the turns. In this 
case, as in the preceding one, paper is placed 
between the layers. 

A method which has been the object of 
much experiment is to cover the wire with 
a thin uniform coating of flexible insulat- 
ing compound which shall be hard enough 
to prevent being cut through by other turns 
of the winding and yet be so pliable as not 


to chip or crack when bent at reasonably’ 


low temperatures. Furthermore, the coat- 
ing of compound should not be materially 
affected by heat. 

For wires between Nos.. 20 and 36 B. 
& S. gauge, the diameter of the cotton in- 
sulated wire is usually 4 mils over the diam- 
eter of the bare wire, and the increase in 
diameter due to silk is usually 2 mils, al- 
though on the finer wires 1.5 mils increase 
is often used. 

In the so-called bare wire imethod the 
least distance between the turns of wire, 
edge to edge, is 3 mils for sizes from No. 
34 to No. 40 B. & S. gauge and approxi- 
mately one-half the diameter of the wire 
for larger sizes. The paper commonly used 
for this purpose is approximately 1 mil 
thick, and as it is necessary to use two 
thicknesses of paper between each layer 
the distance between the layers, edge to 
edge, is 2 mils. The increase due to the 
compound on the enamelled wires is some- 
times less than 1 mil, making it far superior 
to any of the other methods as to the 
amount of copper that may be obtained in 
a given winding volume. 

In the so-called bare wire winding an 
allowance of at least 1/16 inch must be 
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made at each end of the winding for small 
coils and a greater allowance for larger 
diameters and coarser wires. Thus for an 
ordinary ringer magnet, where the wind- 
ing length for a silk or cotton-covered wire 
winding would be 2% inches, the winding 
length for the so-called bare wire winding 
would be 2 inches, which makes a loss in 
the winding volume of over 6 percent. Fora 
coil 1% inches long and of the same diam- 
eter, the loss would be 124 per cent. This 
will be understood by reference to Fig. 1. 
In the theoretical or ideal bare wire wind- 
ing, there would be a certain imbedding of 
the wires which would amount to 7.3 per 
cent. With the silk or cotton insulated 
wire, however, the insulation spreads later- 
ally, due to the vertical tension during the 
winding process, so that this imbedding 
may be neglected for the finer sizes of wire. 
There is no appreciable imbedding of the 
bare wire winding with paper between the 
layers as the paper tends to prevent this. 

In comparing the economy of the differ- 
ent methods of insulating and winding coils 
with each other and with the theoretical 
bare wire winding, no imbedding will be 
assumed, but the wires will be considered 
to lie as in Fig. 2. The longitudinal cross- 
section of the winding may then be con- 
sidered as consisting of a great many 
squares, each square representing the space 
occupied by each turn of wire and its in- 
sulation, as in Fig. 3. The total number 
of turns, then, for any given size of wire 
and fixed winding volume will be equal to 
the available cubic space divided by the 
space occupied by each turn of wire, the 
cross-sectional area of each turn including 
insulation space being considered the square 
of the diameter of the insulated wire for 
covered wires, and the product of [the di- 
ameter of the bare wire + the lateral insula- 
tion] X [the diameter of the bare wire + 
the vertical insulation] for the so-called bare 
wire winding. 

To ascertain the total length of wire in 
a winding, the average length of all the 
turns is multiplied by the number of turns. 
The resistance of the winding is then equal 
to the “ohms per inch” for the wire multi- 
plied by the total length of the wire in 
inches. Likewise, the weight of copper in 
the winding will be equal to the “pounds 
per inch” for the wire multiplied by the 
total length of the wire in inches. As the 
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FIG. 3. 


resistance of a wire is inversely propor- 
tional to the square of its diameter, while 
the space it occupies is also inversely pro- 
portional to the square of its diameter, the 
“ohms per cubic inch” for any size of bare 
wire in the ideal case would be inversely 
proportional to the fourth power of its 
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diameter. In practice, however, the space 
occupied by the wire and insulation is 
greater than the square of the diameter of 
the wire, and therefore the “ohms per cubic 
inch” will not vary in the same ratio as 
for the ideal bare wire winding, and con- 
sequently so much resistance cannot be ob- 
tained in the same winding volume. In 
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ance, neglecting changes in specific re- 
sistance due to temperature variation. For 
example, assume a winding of such dimen- 
sions and size of wire that the average re- 
sistance per turn of wire is one ohm, and 
that with a very thin insulation one is able 
to obtain 10,000 turns of wire in the wind- 
ing. With a terminal e.m.f. of 100 volts the 
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FIG. 4.—CHART SHOWING RELATIVE WEIGHTS OF INSULATED COPPER WIRE. 


any case, the “ohms per cubic inch” are 
equal to the “pounds per cubic inch” multi- 
plied by the “ohms per pound.” 

Fig. 4 is a chart showing the relative 
weights of copper which may be obtained 
with the various methods of insulating and 
winding. The values in the curve for the 
so-called bare wire winding with paper be- 
tween the layers must be reduced by vary- 
ing percentages according to the ratio of 
“actual length of winding” to “available 
winding length,” or the length available for 
a covered wire winding. 

The magnetic effect due to any winding 
is proportional to the ampere-turns in the 
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current will be o.or1 ampere and the mag- 
netizing power 0.01 X 10,000 = 100 am- 
pere-turns. Now, if the same bobbin be 
rewound to the same dimensions as before 
with the same size of wire, but with so 
thick an insulation on the wire that only 
100 turns can be got-into the winding, the 
resistance will be 100 ohms and the current 
I ampere, but the ampere-turns will be 100 
as before. In the first case, however, only 
0.01 ampere and 100 volts, or I watt, were 
required to produce 100 ampere-turns in 
the winding, while in the latter case 1 am- 
pere and 100 volts, or 100 watts, were re- 
quired for the same number of ampere-turns. 
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FIG. 5.—CHART SHOWING RATIO BETWEEN WATTS AND AMPERE-TURNS. 


winding, and since, for fixed dimensions, 
the resistance of the winding is directly 
proportional to the number of turns, the 
ampere-turns will be constant for a given 
diameter of wire and fixed voltage, re- 
gardless of the number of turns or resist- 


It is therefore evident that the economy of 
operating a copper wire electromagnetic 
winding depends upon the thinness of the 
insulating material, or, to be exact, the de- 
gree of utilization of the available winding 
space for the copper conductor. 
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Fig. 5 shows the ratio between watts and 
ampere-turns for a specific case, with vari- 
ous B. & S. gauge copper wires insulated to 
a 4-mil increase. The dotted curve shows 
the watts required with the ideal bare round 
wire winding for any diameter of wire, 
this being constant since the insulation is 
zero. This shows very plainly why a bob- 
bin wound for a given number of watts on 
a high voltage will not produce the same 
magnetic effect for the same number of 


watts on a much lower voltage. 
—__—\+--4¢—_—__ 


AUTOMATIC BLOCK SIGNALS. 


BY RALPH SCOTT. 


The Taylor Electric Interlocking Signal. 


In the Taylor interlocking signal system 
the following apparatus is used: (a) A 
storage battery or other similar source of 
electrical energy. (b) An interlocking ma- 
chine, in which the circuit controllers of 
the various switches and signals are con- 
nected with mechanically interlocked levers, 
this machine being provided with electro- 
magnetic indication arrangements. (c) In- 
sulated wires for conducting current to the 
various motors, on the switches and sig- 
nals, from the circuit controllers of b. (d) 
Switch and signal motors or other elec- 
tromagnetic devices provided with means 
for opening the circuit operating the switch 
or signal devices immediately after these 
have performed their proper movement and 
are located in position. These are provided 
with the necessary means for closing the 
indication circuit at the same time. (e) 
The switches and signals to be operated. 

In Fig. 72 the various connections of the 
battery, interlocking machine, indicating 
mechanism, circuit controllers and switch 
and signal motors are shown, together with 
a switch, a two-arm home signal, a distant 
signal, and a dwarf signal. 

The interlocking machine forms the ar- 
rangement by which all of the various de- 
vices are required to fulfill their functions. 

Each of the levers of the interlocking ma- 
chine, of which four are shown in the en- 
graving, is provided with a cam slot by 
means of which a motion of the tappet bar 
is transmitted, which motion is intermit- 
tent, according to the longitudinal position 
in which the cam slot is machined. 

Interlocking between the various levers is 
effected by these tappet bars; that is, unless 
they are in the correct positions it will be 
impossible to move any of them. If the 
tappet bars are cross-locked in such a man- 
ner that in order to move lever 4 levers 
I, 2 and 3 must be moved in the order given, 
it would be impossible to move lever 4 if 
this order were in any way changed. 

The circuit controllers, indicated in the 
figure, consist of metallic steps. which are 
carried on movable blocks of insulating 
material, connected to the levers which 
make contact with the brushes supported 
on fixed blocks. 

As will be evident from the figure, dur- 
ing the first quarter of the travel of the 
lever the tappet bar is moved through one- 
half its stroke by means of the cam slot. 
This movement makes no change in the 
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connections on the circuit controller, the 
contact pieces merely sliding along the same 
brushes. This movement, however, causes 
the preliminary locking of the controller 
routes which conflict with the new motion 
of the lever. 

At the half and three-quarter positions of 
tie lever the contact pieces are carried 
from the brushes at one end of the con- 
troller to the brushes at the other end. The 
tappet bar, however, during this motion, 
remains stationary, the lever being stopped 
for a short time at this point by the latch, 
L, until released by the indication magnet, 
I. When the indication magnet releases 
the lever, it requires but a slight pull to 
move the latter to the end of its travel. 

During this final quarter movement of 
the lever the electrical connections are un- 
changed, being the same as at the end of 
the third quarter of the stroke. 

The tappet bar, however, is moved to the 
end of its stroke and releases the other 
levers which do not conflict with the new 
position to wkich the lever is moved. The 
switch movement is controlled by means of 
two wires and the main common wire. 

The indication currents generated by the 


switch motor itself during its revolution are 


transmitted through the same wires and 
the indication common wire. In one po- 
sition of the lever one of the wires is the 
control wire, and in the other position it is 
the indication wire. When the lever is 
moved to the other position, this order is 
reversed. Each of these latter wires is con- 
nected to two brushes of the circuit con- 
troller, one brush at each end. 

The controller, therefore, reverses the 
connections of these wires so that in one 
position of the lever one is connected to 
the positive end of the battery in series with 
the safety magnet, S, and to the operating 
bus-bar; while the other end is connected 
to the common indication wires through 
the indication magnet, J, and to the indi- 
cation bus-bar. In the other position, these 
connections are reversed. 
the pole-changing switch, P, located in 
the switch itself, the switch is also con- 
trolled. 

This pole-changer is automatically shift- 
ed by means of the switch lock bolt, during 
the latter part of its movement, and after 
the latter has passed entirely through the 
lock rod, connection being made between 
the movable part of the pole-changer and 
the mechanism represented at the rod. This 
pole-changer has two movable contacts and 
eight fixed contact points. 

The armature terminals are connected re- 
spectively to two of these fixed contact 
points. One field terminal is similarly con- 
‘nected to two other of these points, each of 
the control wires being connected to the 
two remaining points. The other field ter- 
minal is connected to the common main 
wire. 

These connections are made in such a 
manner that in one position of the pole- 
changer one of the armature terminals is 
connected to one of the control wires and 
the other armature terminal is connected 
to the field coils, while in the other posi- 
tion the latter terminal is connected to the 


By means of 
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other control wire and the former to the 
field coil. The diagram represents the con- 
nections as they normally are. The switch 
normal control wire in this position is con- 
nected to the battery, no current flowing, 
because at the pole-changing switch there is 
a disconnection. 

If the lever, 3, is reversed, the reverse 
control wire is put in connection with the 
battery, a current thus flowing from the 
plus side of the battery to K, the operating 
bus-bar, the fuse wire, magnet, S, con- 
troller, contacts 6 and 8, reverse-control 
wire, pole-changer contacts, 15 and 16, the 
switch motor armature, pole-changer con- 
tacts, 11 and 12, the motor field coils, and 
then to the main common return and back 
to battery. 

This battery is, as has been stated before, 
a storage battery which has been charged 
by means of a portable generating set, from 
time to time. 

Current is continued until the switch has 
completed its movement and is locked in 
this latter position. Before this locking 
occurs, the lock rod shifts the pole-changer 
from contacts 15 and 16, to contacts 13 and 
14, also from contacts 11 and 12 to contacts 
9 and 10, thus disconnecting the reverse 
control wire from the armature and con- 
necting the terminal, a, with the field coils 
and the terminal, b, with the reverse in- 
dication wire. 

Just here a very important function is 
performed. As soon as the electric motor 
speeds up it develops a counter electro- 
motive force; then when the current is cut 
off, the momentum continues the develop- 
ment of this counter-current, the useful 
function of which will be shown later. 

The latter connections made by the pole- 
changer are such that the counter current 
leaves the armature at the terminal, a, and 
causes the same field flux that the driving 
current has caused; also passing through 
the main common to the indication com- 
mon and through the following circuit: In- 
dication common, magnetic cut-out, H, 
switch J, indication bus-bar, indication mag- 
net, I3, the circuit controller contacts, 4 
and 2, reverse indication wire, pole-changer 
contacts, 10 and 9, to the terminal, b, of 
the armature, thus causing the indication 
magnet, 73, to be energized, which releases 
the locking on the lever, 3, as follows: 

Before the current passes through the 
magnet, 78, the latch, L3, is in a horizontal 
position with respect to the lever, 3, being 
held in position by the small dog, P3, thus 
preventing the completion of the stroke of 
the lever, 3, because of the fact that the 
projection, Q3, on the lever, engages with 
a similar projection on the end of lever L». 

The indication magnet then lifts up its 
armature, 78, which moves its plunger up 
and strikes the dog, P3, in such a manner 
that it is thrown from under the latch, Z8, 
thus permitting the latter to drop and al- 
lowing the stroke of the lever to be com- 
pleted. It is evident that in order that the 
indication current may flow through the 
magnet, J’, it is necessary that the driving 
current must be cut off; that the indication 
wire must be put in connection with the 
armature, and also that the connections be- 
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tween the armature and fields of the motor 
be reversed. ° 

The first of these conditions could be 
caused by a broken wire, the second by a 
cross between the indication wire and the 
armature wire, and the third by breaks and 
crosses in the armature and field wires. 
However, these three conditions would re- 
quire a state of affairs which it might be 
said would be impossible of accidental cre- 
ation. 

It is evident that while the switch is be- 
ing moved the connection between the nor- 
mal and reverse control wires would cause 
the battery current to be sent through the 
indication magnet, thereby giving a false 
indication, but this is prevented by the fol- 
lowing scheme: 

A safety magnet, S, is placed directly be- 
neath the indication magnet, J%, the indi- 
cation armature resting normally on the 
poles of this magnet. Since this magnet 
is in series with the battery, and connected 
to the control wires, all battery current 
must be sent through this safety magnet. 

Were the two wires connected, the entire 
current, both that flowing through the 
switch motor and also that passing to the 
indication magnet, must pass through the 
safety magnet, so that if the entire current 
returned by way of the indication magnet, 
the current in this magnet would not be 
greater than the current in the safety mag- 
net, and as the armature rests on the safety 
magnet itself for a short distance from 
the indication magnet, the latter cannot lift 
this armature. 

If at the same time any of these wires 
were broken, even in the safety coils, it 
would cut off all current, since these are 
coils in series with the battery. 

By moving lever 3 back to its normal 
position, the normal control wire is con- 
nected, through the safety magnet, S, with 
the battery. Thus, a current is sent through 
the switch motor, and passes from terminal 
b to the terminal a, through the armature 
which is in the reverse direction to that 
sent through the motor on reversing the 
switch: the current flowing through the 
fields in the same manner as before. 

This reverses, therefore, the direction of 
rotation of the armature, the switch being 
moved back to the position it assumed at 
first. When the movement is completed, 
pole-changer P is moved back to the posi- 
tion shown in the figure, the indication cur- 
rent being generated as above shown. This 
current passes from the terminal b to the 
terminal a through the normal indication 
wire, the latter being formerly the reverse 
control wire. 

As stated above, the current through the 


field coils is in the same direction as before. 


P is operated automatically by the lock rod 
in the latter part of its movement, and is 
also under the control of the lever by means 
of the magnets, M and M’. The former has 
one terminal connected to the main common 
wire, the other terminal being connected to 
the normal control wire. The latter magnet 
has one terminal connected to the main com- 
mon wire, the other terminal being connect- 
ed to the reverse control wire. When the 
normal control wire is connected to the bat- 
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tery, a current will flow through the magnet, 
M, while, when the reverse control wire is 
connected to the battery, current flows 
through the magnet, M’. These currents 
are sufficiently strong to cause a shifting 
of the pole-changer, whenever it is locked 


in position by the lock bolt, which is during: 


the entire switch movement except at the 
first and last fractions of an inch. 

Current is sent out through the reverse 
control wire whenever lever 3 is reversed, 
hence to reverse the switch motion current 
passing through the switch motor, in the 
right direction, it is mecessary to reverse 
this switch and also the current through 
the magnet, M’. 

This latter current has a tendency to hold 
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rent is sent through the indication magnet 
because of the fact that the controller con- 
nected to the lever is in the wrong posi- 
tion with respect to the former; and is not 
developed in case the magnet fails to work 
because of the fact that the connections 
between the armature and the field coils 
are in the wrong direction to develop it. 

If they were reversed, however, this 
would occur; but this condition cannot hap- 
pen. The circuit-breaker, operated auto 
matically by the switch movement, but not 
shown in the diagram, is provided to cut 
off the current from the magnets, M and 
M’, when the switch is in either extreme 
position. 

The foregoing description, while rather 
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in the other direction the other lever will 
be moved. The direction of the armature 
is controlled by the position of the revers- 
ing switch, which changes the contacts as 
required. Each of the signal arms controls, 
through a short rod a circuit-breaker. A 
circuit-breaker, operated by the home or 
upper arm has four contacts; one pair for 
controlling its motor circuit and the other 
pair for controlling the circuit of the dis- 
tant arm, this being the case when the 
home arm is at the clear position. 

The lower arm circuit-breaker has only 
two contacts, and these only for controlling 
its own motor, since the distant arm has 
no further control over any other signal 
arm. The signal controller, connected to 


sR} socenorw 
-W ) 


INDICATION COMMON 
MAIN COMMON 


CIRCUIT BREAKER UPPER ARM — |- ~o* 
1h.) LEVER 2 — =| A 
O 
IU EN 
p= CIRCUIT BREAKER LOWER ARM — |——4— G 
r i 
2 ARM HOME SIGNAL —— nb? 
B| = 
F: 
— D LEVER 1 
oA O 
L CTA SIGNAL CONTROL & IND. WIRE 
— i c 
D 
= 5 al I DISTANT SIGNAL——“ 


B' 


FIG. 72.—TAYLOR ELECTRIC INTERLOCKING SIGNAL SYSTEM. 


the pole-changer in such a position that the 
current in the motor is maintained. 

It is sometimes necessary, as is the case 
when the rails are blocked with snow, to 
put the switch back to its normal position 
before it has completed its reverse move- 
ment. 

To do this, it is only necessary to put the 
lever back to its normal position, which 
sends a current through the normal control 
wire and the magnet, M; the magnet, M, 
being energized, the pole-changer is shifted 
to the other side, and into such a position 
that the current from the normal control 
wire which passes through the motor, is in 
a direction to put the rail switch in a nor- 
mal position. 

At the end of the movement, the pole- 
changer will be shifted back to the position 
shown in the diagram, the indication cur- 
rent being developed as shown. When the 
magnet, M, shifts the pole-changer, no cur- 


complicated, shows with what thoroughness 
the inventor of this system went about his 
work, and produced an arrangement which 
is remarkable for its extreme reliability in 
operation. 

In Fig. 72, the home signal having two 
arms is represented as operated by one 
operating machine through a switch box 
connected to the switch as a selector, this 
being accomplished by the operation of one 
lever. Each of the signal arms is counter- 
weighted by means of a weight at the end 
of a lever, to each end of which the end 
of a chain is attached. This chain passes 
around a chain sheave which is connected 
to and operated by the above machine. This 
chain sheave is provided with webs to hold 
the chains in their proper position, and also 
to grip the chain. 

When the motor armature is operated in 
but one direction, one of these levers will 
be moved, while if the armature is operated 


the lever mechanism in the interlocking 
machine has two pairs of stationary con- 
tacts, one for normal connections and the 
other for reverse connections, this being 
accomplished by a sliding contact piece, 
which is connected to the lever and moved 
by the latter motion. 

One of the reverse contacts is connected 
with the plus end of the battery, one of the 
normal contacts being connected to the 
common indication wire, the other two 
remaining contacts being connected with 
one end of the indication magnet, the other 
end of this indication magnet being con- 
nected to the signal control wire; one wire 
only being necessary for either single-arm 
or double-arm signal, for both control in- 
dication positions. After lever No. 2 being 
reversed, the control wire becomes con- 
nected with the battery, through the indi- 
cation magnet, J?, and also through the 
sliding contact of the circuit controller. 
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This current flows through the indication 
magnet, the two circuit-breakers in series, 
the control wire, the motor field coils, F2, 
one of the contacts of the switch box, the 
armature, 4?, and thence through another 
contact in the switch box to the main com- 
mon. 

If the switch box be normal, this current 
causes the armature of the motor to rotate 
in such a direction as to move the home arm 
to clear. When this home arm is at the 
clear position, the circuit-breaker, G2, opens 
the circuit, and at the same time, during 
the latter part of its movement, closes the 
circuit of the distant signal. The circuit- 
breakers, being shunted by the break mag- 
net, B2, of very high resistance; the current 
is not suddenly ceased, but it is reduced to a 
very small figure by the high resistance of 
the shurt magnet. 

This brake magnet, being energized, re- 
tards the disc carried on the shaft of the 
armature and thus brings the armature to 
rest. This holds the signal in the clear 
position, as long as the lever, 2, remains in 
the reverse position, to which it has been 
thrown. Since the current which operates 
the signal has passed through the indica- 
tion magnet, /2, the lever, 2, is released by 
the latch, L2, and thus permitted to make 
its full movement to the reverse position. 

However, this does not indicate that the 
signal has moved entirely to the clear po- 
sition, but this is not necessary, since the 
indication of the clear position of the signal 
would be of little use, as no locking is re- 
leased by the final part of the stroke of the 
lever, except that between the home and the 
distance signal; and this, as has been shown 
above, is already provided for by the cir- 
cuit-breaker. which is controlled by the 
home signal. 

When lever 2 is in the normal position 
the circuit to the break magnet is opened 
at the controller, the control wire being 
then connected with the indication com- 
mon wire through the indication magnet. 
This causes the motor brake to be released 
and allows the signal arm to return to its 
normal position by the action of gravity 
on the counter weight. 

The falling counter weight also sets the 
motor armature into a backward rotation, 
which develops a certain amount of electro- 
motive force, then when the signal arm is 
nearly at its normal position, the circuit- 
breaker, G2, assumes its normal position, 
thus closing the circuit of the current de- 
veloped in the armature. 

The path of this current is as follows: 
Leaving the armature at the brush, B2, it 
passes through the switch box and the 
main common wire to the indication com- 
mon and the coil H, then through the in- 
dication bus-bar, indication magnet, con- 
trol wire, circuit-breaker, and fields of the 
motor, finally passing through the switch 
box and back to the motor armature. 

This current, in passing through this cir- 
cuit, causes the indication magnet, /?, to 
be energized, thus releasing the lever, and 
allowing the final part of its movement to 
be made. The armature, in delivering up 
its energy, is caused to develop a retarding 


AMERICAN ELECTRICIAN 


than otherwise, and also serving as a sort 
of dash-pot to the falling counter weight, 
thereby eliminating any destructive effects 
which might be produced were not the 
armature circuit closed. If at the same 
time that the lever, 2, is reversed, the switch 
box be reversed, the current, after passing 
through the field coils, will also pass 
through the switch box, and through the 
armature by way of the circuit, b2, a2. 

This current rotates the armature in the 
right direction to clear the distant signal. 
The break magnet in this case is put into 
circuit by the lower circuit-breaker on the 
distance arm. When the lower arm is again 
in its normal position, the indication cur- 


rent is developed, by utilizing the rotation 


of the armature, in the same manner as 
has been described for the home arm. 

This current flows in the same direction 
and through the same circuit, except the 
direction in the armature is changed, and 
also the two wires connected to the switch 
box are reversed. 

In Fig. 72 the dwarf signal, with its con- 
nections is also shown. This signal is 
operated by a solenoid, which has two wind- 
ings, one of very low resistance and the 
other of very high resistance. The low re- 
sistance winding is called the working coil 
and is shown at W in the figure. The other 
winding fs of very high resistance and 
serves to retain the armature of the sole- 
noid in the position given it by the work- 
ing coil. This retaining coil is shown at R 
in the figure. 

This dwarf signal solenoid also operates 
two circuit-breakers, which are controlled 
directly by the signal arm; one of these 
circuit-breakers controlling the indication 
circuit and being closed only when the sig- 
nal is in the normal position, and the other 
controlling the working circuit and open- 
ing each time the signal is reversed. 

The dwarf signal circuit controller, con- 
nected to the operating lever, is provided 
with eight fixed contact pieces, and two 
movable flexible contact strips. Two of 
these contacts are much longer than the 
others, and are situated at the end of the 
controller, connecting with the movable 
strip during the entire movement of the 
lever. The other two contacts at each end 
are short, and make contact with the other 
movable strip only when the lever is 
brought to a stop by the latch, L4. 

Since it would be an undue complication 
to derive a current from a solenoid for the 
purpose of indication as is done in the case 
of the home and distant signal motors, and 
also the switch motors, the indication cur- 
rent is obtained directly from the battery. 
One terminal of the indication magnet is 
connected always to the positive pole of the 
battery, the dwarf circuit controller con- 
nections being such that when the lever is 
at the normal indication point, the control 
wire is connected to the indication bus-bar, 
the other terminal of the indication mag- 
net being connected to the indication wire. 
In the reverse indication position, the con- 
trol wire is connected to the plus pole of 
the battery, the other terminal of the indi- 
cation magnet being connected to the neg- 


torque, thus bringing it to rest much quicker ative pole, through a circuit including the 
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indication common and main common wires. 
In the full normal and reverse positions the 
control wire has the same connections that 
it acquires at the same indication points; 
the indication magnet being cut off to pre- 
vent a needless flow of current through its 
coils. If the lever, 4, is reversed, the con- 
trol wire becomes connected to the battery, — 
while the current flows through the work- 
ing coil, W, and circuit-breaker, G4, to the 
main common wire. This causes the signal 
arm to be moved to the clear position and 
also opens the circuit-breaker, which puts 
in circuit the retaining coil, which latter is 
in shunt with the circuit-breaker. The cur- 
rent in this retaining coil holds the signal 
arm in the clear position. The indication 
magnet is at the same time connected to 
the battery at the point of indication, and 
allows of the release of the lever to make 
its final movement to the reverse position. 
As has been shown with the high signal, 
this does not indicate that the signal has 
moved to the clear position, but in this case, 
also, it is not necessary to have any indi- 
cation, because of the fact that there is no 
locking to be released, by the remainder 
of the movement of the lever to the reverse 
position. 

The only reason for employing this ar- 
rangement of connections is to use a stand- 
ard lever for both switch and signal levers. 
If the lever, 4, is forced back to the normal 
position, the retaining coil is short-cir- 
cuited, and the signal returns to its nor- 
mal position upon the lever reaching this 
normal position. Circuit-breaker D con- 
nects the common wire at the signal with 
the indication wire, and, as soon as the 
movement of the lever to the normal posi- 
tion has connected one terminal of the in- 
dication magnet with the indication wire, 
a current flows through this magnet, and 
releases the lever from the latch, L‘, thus 
allowing it to be forced to the full normal 
position. 

It is evident from the number and oper- 
ation of each of the circuit wires that if 
crosses between these should become of 
accidental creation, the various devices 
would be extremely liable to cause false 
indications, thus introducing dangerous fac- 
tors into the system. To serve as a pro- 
tection against these bad effects, the fol- 
lowing scheme is used: J and K are two 
switches, electrically independent, and held 
normally closed by current passing through 
the coil C. When switch K is opened the 
battery is not connected in any way with 
the various circuits. When the switch J 
is open, all wires are disconnected from 
the indication common wire. Current pass- 
ing through the coil C takes the following 
circuit: Plus pole of the battery, the coil, 
indication common, main common, and re- 
turns to battery. Another low-resistance 
coil, H, is wound on the same magnet core 
with the coil C. This coil H forms part of 
the indication common. All indication cur- 
rents, therefore, from the signal and switch 
motors, must necessarily flow through the 
indication common, and through the coil H 
in such a direction that the latter assists 
the coil C to hold the switches closed. Since 
the indication common is connected to the 
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other, and to the main common, and this 
to the negative pole of the battery, then any 
current that might flow from the battery 
through the coil H, will pass in the oppo- 
site direction to that shown above, and 
cause the coil, H, to neutralize the effect 
of the current in C, and thus throw the 
switch open. By inspecting the diagram, 
it will be noticed that all wires that are in 
connection with the above coil and its func- 
tions are connected at the interlocking ma- 
chine to the minus pole of the battery 
through the indication bus-bar, the switch 
and the coil, H, and also the indication and 
main common wires, so that current pass- 
ing through any of these wires, on account 
of a cross with a live wire, will flow back 
through this coil H, in such a direction as 
to open the cut-out, and thus cut off current 
from the battery, which will render im- 
possible any wrong movement, since we 
will have no current to effect this move- 
ment. The resistance of this path of the 
current is much less than that through the 
motor and main common wires; therefore, 
the greatest part of this current, due to 
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a cross, must flow through the coil, H. 
The relation of the turns of the coil H and 
C is such that any current due to a cross 
and strong enough to operate the motor will 
also throw open the switch and cut off all 
current from the battery, before it can flow 
through the motor. The indication com- 
mon wire is connected to the main common 
wire at some distance from the inter- 
locking machine. The reason for such a 
connection is to avoid the drop in voltage 
in the main common wire, which occurs on 
working a switch motor or number of such. 
If this indication common wire were con- 
nected directly at the battery, this drop in 
voltage would tend to force the current 
back through the indication wires of the 
other magnets, not being operated, and 
would, in many cases, cause the switch to 
be opened and thus cause unnecessary an- 
noyance and delay. By connecting the in- 


dication common at some distance from the 


battery at the main common, this drop in 
voltage is avoided and the safety factor is 
not lessened, since a break in either wire 
would open the switch. 
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Cement-Covered Wood Poles, —Accord- 
ing to Mr. M. Kastler, in the Schweizer- 
ische Elektrotechnische Zeitschrift, wood- 
en poles—completely covered with a 1.5-in. 
to 2-in. layer of cement—have been tried 
and experimented with for the last three 
years. During this time they have proved 
entirely satisfactory, and it is hoped that 
they will be as durable as well-kept iron 
poles, over which they have the advan- 
tage of cheapness. The wooden pole is 
first surrounded by a wire netting sup- 
ported from the pole by suitable iron 
brackets and iron bars. After this has 
been done the whole of the pole is cov- 
ered with cement to the thickness men- 
tioned. Such cement-covered wooden poles, 
in lengths of 39 ft., 42.5 ft. and 46 ft., 
have recently been employed by the Zurich 
electricity works. Before adoption some 
tests were made on a pole 12 meters (39 
ft. 4 in.) long, having a diameter of 7-9 
in. at the top and 12.4 in. at the base. The 
length of pole embedded in the ground 
was 1.6 meters (5 ft. 3 in.), and the pole 
was subjected to a pull at a point 10.2 
meters (33 ft. 5 in.) above the ground, the 
force being gradually increased until the 
pole broke. This took place when the pull 
reached 1,068 kg. (2,370 Ib.), and it was 
observed that the deflections were very 
nearly proportioned to the force applied 
up to the moment of breakage. For a 
force of 838 kg. (1,860 1b.), for instance, 
the deflection was 89 cm. (2 ft. 1r in.). 


Curious Lightning Discharge Effects. 
—E. L. Ingram communicates to the London 
Electrician particulars concerning the curi- 
ous and surprising effects of a lightning 
discharge in Bournemouth on March 1s. At 


4.30 p. m. on this date a flash of lightning 
struck a chimney of a house in the Rich- 
mont park road, shattered the chimney- 
stack and got on to the wires of the elec- 
tric lighting installation. This installation 
is connected to the Electricity Supply Com- 
pany’s distributing mains, which are triple- 
concentric, lead-sheathed cables drawn into 
stoneware ducts. The cables are arranged 
as usual with the outer conductor neutral, 
and with 400 volts between the “inner” and 
“intermediate,” the supply to consumers be- 
ing at 200 volts. The neutral conductor is 
dead earthed at the transformer chamber, 
780 yds. from the house struck, and the 
lead sheathing of the cables is dead-earthed 
in each draw box. The installation struck 
is connected between the inner and neutral 
conductors. The discharge appears to have 
found its way to earth through the neutral 
earth at the transformer chamber, in its 
course blowing all the distributing and 
main fuses of the installation struck, shat- 
tering the porcelain covers with such vio- 
lence that one piece of porcelain broke a 
window some yards away, and blowing the 
cast-iron service fuse box to pieces. The 
meter, connected on the pressure or inner 
main, was burned out, and the metal cover 
twisted out of shape, while the incandes- 
cent lamps were curiously affected. In one 
case a 16-c.p. lamp, hanging by a length of 
silk “flex.” from the ceiling, had three small 
holes about 1⁄4 in. diameter burned through 
the glass close to the collar, the lamp globe 
not being burst, but the glass being very 
much blackened all over the inside. In 
three lamps of this installation the filaments 
were broken into short lengths and pro- 
jected against the glass with such force 
that many of the pieces adhered to the glass 
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and cannot be shaken off. All other in- 
stallations within a radius of 430 yds., both 
on the inner and intermediate sides of the 
distribution system, had one or more lamps 
affected in the same way, but in no case 
were all the lamps of an installation dam- 
aged. In one house, 95 yds. away, con- 
nected on the opposite side of the three- 
wire system to the one struck, a porcelain 
fuse fitting was broken. There is no sign 
of the lightning having pierced the insula- 
tion between the conductors of the triple- 
concentric cable or of having jumped across 
in any joint box, and the insulation re- 
mains high. Nor was there any interrup- 
tion of the supply by the blowing of trans- 
former or distributing cable fuses. No 
shunt windings of meters were damaged 
except that in the house struck. There. 
were no lamps switched on at the time in 
any of the installations affected. 


Prevention of Excessive Pressure Rises. 
—The London Electrician describes two 
new devices for preventing excessive pres- 
sure rises in alternating-current systems, 
according to recent British patent specifi- 
cations. The first is a method of the Lah- 
meyer Company. When machines are 
switched in or out, disruptive discharges 
may easily occur, and this principally hap- 
péns in the coils or parts of conductors 
which are nearest to the current-supply- 
ing mains. To remove this dangerous pres- 
sure from the machine, the first coil which 
shows the largest increase of voltage is 
connected in series with a choking coil 
which chokes under normal working con- 
ditions the same amount of voltage as 
every armature coil. This action of the 
self-induction can be explained as follows: 
When the self-induction is not switched in, 
the coils, or parts of conductors nearest to 
the supply main, exert a choking action 


FIG. I.—DIAGRAM OF CONNECTIONS. 


when the current is turned on, so that the 
whole amount of excessive pressure is, so 
to speak, concentrated in these first por- 
tions of the coils. If, however, self-induc- 
tion be switched in series with the ma- 
chine, this self-induction takes up the ex- 
cess of voltage. The self-induction coil 
can easily be so insulated that a disrup- 
tive discharge cannot occur therein. The 
choking coil may be short-circuited by an- 
other movement of the switch after the 
starting has been effected. A single choking 
coil may be used for several machines, this 
single-choking coil being switched in only 


May, 1905.] 


when a machine is switched in or out. 
The second method has been devised by 
Siemens Brothers & Co., and is shown in 
Fig. 1. g represents a three-phase current 
generator, and n are the network conduc- 
tors, from which the cables, k, are branched 
by means of the switches, s. The auxiliary 
appliance consists of a transformer with 
three windings, of which w, and w, have 
the same number of turns, and are con- 
nected in the same direction by means of 
switches, s,, $, respectively, before and 
after the main switches, $, to the cables, k. 
The third winding, w,, of the transformer, 
on the other hand, which is advantageously 
arranged for low pressures, is connected to 
a non-inductive loading resistance, 7, of 
suitable value. Assuming, in the first in- 
stance, that the winding, w,, is open, but 
that all the switches are closed, then only 
the magnetizing current of the transformer 
will flow in the equal windings, w,, w, 
As regards the conditions of magnetization, 
nothing will be altered if the winding, w,, 
be connected up with the resistance, r. 
Practically the same pressure of the con- 
necting points, w,, w,, will still be main- 
tained if the switches, s (which are to be 
considered as combined to form a three- 
pole switch) are opened; in consequence, 
no sparks can be formed at the switches, 
and no oscillations can be produced in the 
cables. In the same way dangerous oscilla- 
tion in the cables will be prevented, if the 
switches, s,, now be opened, because there 
are produced at these switches sparks, the 
extent of which depends upon the resist- 
ance, r. Such sparks, as is known, allow 
of no rapid oscillations, in contradistinction 
to the charging sparks produced on the 
switching in of unloaded cables. The load- 
ing resistance, therefore, acts as a damper 
of oscillations. The arrangement, which 
can, of course, be applied to networks hav- 
ing any number of phases, will be as fol- 
lows: If the unloaded cables, k, are to be 
separated from the network, #, then, in the 
first instance, the switches, s,, s,, of the 
auxiliary are closed, one after the other; 
the switches, s, are then opened and the di- 
rect connection between the cables, k, and 
the network conductors, n, thereby broken; 
the switches, s,, are then opened, whereby 
the cables, k, are deprived of their pressure 
and by finally opening the switches, s,, the 
cables are separated from the auxiliary ap- 
pliance. When connecting unloaded cables, 
k, to the network, n, the switches have to 
be manipulated in the reverse order, by 
first closing s,, then s, and by finally clos- 
ing s. When the cables are connected to 
the mains direct, the switches, s, and sy 
are opened one after the other and the 
auxiliary appliance thereby disconnected. 
The auxiliary appliance, described above, is 
also very suitable for testing cables under 
pressure. In this case the main switches, $, 
would be open or entirely dispensed with. 
If a higher pressure than that of the ex- 
isting network pressure is to be used for 
the testing, then the translation ratio of the 
windings, w, and w, instead of being 1 to 
1, is made to correspond with the intended 
testing pressure. 
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New Positive Clutch.—The Engineer 
of London describes. the form of clutch 
shown by Fig. 2, which has been de- 
signed with a view to meeting conditions 
in which the ordinary friction clutch is not 
applicable, and where, on the other hand, 
the older claw-clutch is too violent in its 
action. The illustration shows the clutch 
applied to a V-grooved pulley, a longitu- 
dinal section through the shaft, a section 
on the line X X being given. The clutch 
is, Of course, equally applicable to a flat 
pulley or a geared wheel. The construc- 
tion is as follows: The pulley (or gear 
wheel), A, revolves loosely on the boss, B, 
which is keyed to the shaft of the machine 
to be driven, and forms the body or main 
part of the clutch proper. The part, B, 
is provided with pawls, C, which slide in 
slots, as shown. Revolving loosely also 
round B is the ring, R, which is provided 
with recesses, E, to receive the pawls, C. 
The ring, R, fits into a circular rebate on 
the pulley, A, and has, formed on it, two 
projecting portions, in which are the re- 
cesses, E. These projections also form the 
driving-arms of the clutch, by which the 
power is transferred to the pulley through 
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cap is preferably made in halves, and is 
recessed to fit a corresponding projection 
on A, thus excluding dust and dirt when 
working in exposed positions. A ball- 
bearing may be fitted to A if desired. One 
advantage claimed for the clutch is the ab- 
sence of end-thrust when it is in operation. 
The clutch can also be laid bare for ex- 
amination or repairs by simply removing 
the dust-cap, H. This clutch seems well 
adapted for light machinery. 


Steam Engine Research.—The first re- 
port of the Steam Engine Research Com- 
mittee which was constituted at the in- 
stance of the late Mr. Bryan Donkin to 
investigate and carry out research upon 
the initial condensation in steam engine 
cylinders, was read by Prof. D. S. Capper 
before the British Institution of Mechan- 
ical Engineers recently. For the purposes 
of investigation a special engine was erected 
in the Engineering Laboratory at King’s 
College. The engine was a horizontal com- 
pound engine, with cylinders 6% ins. and 
11% ins. in diameter by 14 ins. stroke. The 
cylinders are side by side, and the connect- 
ing rods drive cranks placed at right angles. 


FIG. 2.—SECTIONAL SIDE AND END ELEVATION OF CLUTCH. 


the medium of the volute springs, V. It 
will be seen that these springs at their 
larger ends fit into recesses in the pulley, 
A, and therefore do not cause friction by 
rubbing on the clutch-ring. The outer ex- 
tremities of the pawls are chamfered, and 
a slight additional recess, shown at F, is 
made in the clutch-ring. This recess not 
only assists the engagement of the clutch, 
and permits it to drive in either direction, 
but also enables either part to overrun 
the other, or run free, and materially as- 
sists the clutch to pick up its work. The 
pawls, C, are operated by the toggle-arms, 
T, and the sleeve, J; the latter sliding on 
a feather-key on the shaft. The sleeve 
is acted on by the collar, K, and the pawls 
are kept up to their work by the spring, S, 
which acts against the fixed collar, M, se- 
cured to the body of the clutch, B, while 
the pulley receiving the power is retained 
in place by the lock-nuts, D. A dust- 
cap, H, secured by screws tapped into the 
body of the clutch, is fitted as shown. This 


Each cylinder is separately jacketed on the 
barrels and the ends, the supply and drain 
from the ends being separate from that for 
the barrel. Each cylinder is fitted with a 
Meyer expansion-valve adjustable by hand, 
so that the cut-off can be separately varied 
between one-quarter and __five-eighths 
of the stroke. By grid valves on admission 
and exhaust sides, either cylinder can be ar- 
ranged as a simple engine, and by blocking 
either of the Meyer plates the engine can 
be made single acting. In any of its varied 
adjustments the engine is as nearly as pos- 
sible an ordinary commercial engine, clear- 
ance volumes and contact surfaces being 
kept as small as possible. The clearance 
volumes for the high-pressure cylinder are 
0.025 cu. ft. at the front and 0.033 at the 
back; and for the low-pressure cylinder 
0.053 cu. ft. at the front and 0.056 at the 
back. On the trials the low-pressure cylin- 
der was not in use, the engine being run as 
a single-cylinder engine exhausting into a 
condenser, with the vacuum reduced to 
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2 in. to 3 in. of mercury. In this way the 
back pressure in the cylinder was kept con- 
stantly at atmospheric pressure. The vol- 
ume swept through by the high-pressure 
piston is 0.269 cu. ft. at the back end and 
0.254 at the front, after deducting the vol- 
ume of the 114-in. diameter piston rod. The 
clearance space is therefore 12.4 per cent. 
of the cylinder volume at the back and 9.8 
per cent. at the front end. The flywheel 
is 5 ft. in diameter and water cooled. To 
ensure steady running at slow speeds, a 
second flywheel, 7 ft. in diameter, was pro- 
vided and fitted in halves, so that at speeds 
above 100 revolutions it could be readily 
removed. But after the preliminary trials 
the larger flywheel was found unnecessary 
and was removed, as, within the range of 
speeds required, the engine ran perfectly 
steady without it. 

The committee decided that the first series 
of trials should be made with the engine 
arranged as a single-cylinder, high-pressure 
engine, non-condensing jacketed, the sec- 
ond series being a repetition of the first 
series, but without jackets. After a care- 
ful study of previous experiments it was 
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FIG. 3. 
further determined that the variables should 
be temperature and speed, cut-off and all 
other conditions being kept constant. Tem- 
peratures of 245° F., 280° F., 315° F. and 
350° F. were chosen, so as to give equal 
intervals between successive trials of the 
series. These temperatures correspond to 
about 27 1b., 49 lb., 84 Ib. and 135 lb. per 
square inch absolute, respectively, at the en- 
gine steam chest. The chosen speeds were 
50, 100, 150, 200 and 250 r.p.m., correspond- 
ing to piston speeds of about 117 ft., 334 
ft., 350 ft., 467 ft. and 584 ft. per minute, 
respectively. For reasons given below it 
was not found possible to adhere absolutely 
to these speeds and temperatures. 

A large number of preliminary trials were 
made to determine the best cut-off, exact 
speeds and temperatures which could be 
accomplished with the plant, and to find the 
best methods of adjusting and working the 
measuring apparatus, etc. It was found that 
it was impossible to extend the range of 
speeds to the lowest limit of the engine— 
namely, 25 r.p.m.—without interfering with 
the upper limit, and it was likewise found 
that at the lowest temperature and pressure 
the auxiliary pumps could not be got to 
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work. At the upper limit of pressure and Third, it appears from the results here 


lower limit of speed, and at the lower limit 
of pressure and upper limit of speed, trou- 
ble was found in keeping the conditions 
quite steady. After numerous attempts it 
was finally found necessary to work the 
boiler at a slightly higher pressure than that 
actually required, and to get the exact and 
steady temperature in the steam chest by 
slight throttling at the engine stop valve. 

At the lowest temperature of the series, 
and in one or two other cases, this throt- 
tling was sufficient to cause superheating. 
The cut-off which was required to obtain 
the largest range was found to be three- 
eighths of the stroke, and this was adhered 
to throughout both series. 

It is dangerous to draw conclusions of too 
general and sweeping a character from ex- 
periments upon one type of engine under 
one set of conditions, but it may fairly be 


claimed that the ground covered by this 


report has never previously been surveyed 
with an engine showing more consistent 
and definite results, nor under conditions 
which enabled so detailed an analysis of the 
results to be made. The points which have 
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been elucidated may be summarized as fol- 
lows: 

First, leakage through the slide valve has 
been quantitatively determined under de- 
fined conditions, and has been shown to be 
nearly independent of speed of sliding sur- 
face and proportional to difference of pres- 
sure between the two sides of the valve. 
Further, it has been shown that the assump- 
tion that the leakage is inversely as the over- 
lap of the valve is at least in the main well 
founded. And, further, that with well- 
fitted valves the leakage may amount to over 
20 per cent. of the steam entering the cylin- 
der and is rarely less than 4 per cent. 

Second, it has been shown that for an 
unjacketed engine with a given ratio of ex- 
pansion initial condensation, expressed as a 
percentage of the steam in the cylinder, di- 
minishes with increase of initial tempera- 
ture, while the total condensation per stroke 
increases with such temperature increase. 
This, though suggested, had never previous- 
ly been demonstrated with clearness, as if 
leakage is not allowed for, the results are 
obscured and even reversed, and the conclu- 
sions arrived at without leakage allowance 
are therefore unreliable. 


obtained that the re-evaporation for a given 
ratio of expansion is as great and some- 
times greater without jackets than with 
them. This shows very clearly that the 
regenerative action of the cylinder walls 
with a given ratio of expansion is largely 
independent of their mean temperature. No 
quantitative analysis of re-evaporation is 
possible where leakage is not taken into 
account, as without the necessary allowance 
results would be largely illusory. 

Fourth, it is possible from the results 
obtained to show the temperature when for 
any speed of revolution with a given rate 
of expansion the jackets will become un- 
necessary or wasteful. If the heat units 
per indicated horse-power per minute re- 
quired by the unjacketed engine for each 
speed of the series be plotted either on an 
initial pressure or a mean effective pres- 
sure base the points for each speed will be 
found to lie on four curves, which become 
closer and closer to one another as the 
speed increases, and all converge to a point 
as pressure or temperature increases. If 
the heat consumption for the jacketed series 
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FIG. 4. 
be likewise plotted, it will be found that 
the points for the different speeds at each 
pressure lie irregularly round a point, their 
exact position being determined by the ac- 
cidentally slight variations of the conditions 
of each trial. 

A fair curve through the means of these 
points will lie below the corresponding 
curves for the unjacketed trials, but if 
the heat absorbed in the jackets be in- 
cluded the resultant curve cuts the un- 
jacketed curves at points which for each 
speed indicate the temperature and pressure 
at which the jackets cease to be economical. 
Such curves are shown on Figs. 3 and 4 
It will be seen that the full black line, 
which is the resultant mean for the jack- 
eted trials, cuts both the 250 and the 200- 
revolution unjacketed curves within the 
temperatures and pressures included with- 
in the scope of the present experiments, and 
the temperatures and pressures where the 
150, 100, and even the 50-revolution curves 
would cut, can very closely be predicted. 
This is the first time that an exact determi- 
nation for a given engine and ratio of ex- 
pansion of this point has been diagram- 
matically shown. 
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Diesel Oil Engine.—The Engineer, of 
London, describes a British-built Diesel oil 
engine made by the Mirrlees-Watson Com- 
pany, of Glasgow. The company met with 
many difficulties in its first engine, which 
was in some respects a failure; but after 
waiting a number of years material progress 
had been made, and it constructed another. 
In this case the size selected was 35 brake 
horse-power, single cylinder—the diameter 
of the cylinder being 113% in., stroke 18 in., 
speed 190 r.p.m. This engine, which em- 
bodied the various improvements which had 
been made up to that time, was started in 
the early part of 1903, and was put through 
a series of brake tests and reliability trials, 
which it passed successfully, and it was de- 
cided to install it as part of the works plant 
and treat it in every way as an ordinary 
engine. It was therefore arranged that the 
engine should drive a load of a very variable 
character, such as wood-working machin- 
ery, cranes, etc., this being the character of 
load which would try it most severely. One 
of the changes embodied in this engine was 
in connection with the air compressor. The 
first engine made gave trouble owing to the 
high temperature of the air in the air com- 
pressor; to overcome this the German com- 
pany compressed the air in two stages in a 


very ingenious manner, advantage being 
taker of the fact that air only is compressed 
in the main cylinder during the compression 
stroke. It was arranged to draw from the 
main cylinder air compressed to about 150 
Ib. pressure. For this purpose the over- 
flow valve was placed in the cylinder cover, 
and opened momentarily during the com- 
ptession stroke, when the compression in 
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the cylinder was about that named. The 
air passed out of the cylinder to a cooler, 
and from there was delivered to an air 
pump of small diameter. By this arrange- 
ment the main cylinder and the small pump 
formed a two-stage compréssor, with an 
inter-cooler between the stages. This got 
over the trouble experienced with the com- 
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found that a brown deposit formed on the 
air-compressor valves. Experiments were, 
therefore, carried out to discover the cause 
of this deposit, and it was found that al- 
though the combustion was perfect, and 
the exhaust practically colorless and odor- 
less, a fine brown dust, persumably the ash 
of the heavier constituents of the fuel oil, 
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FIG. 5.—SECTIONAL ELEVATION OF DIESEL OIL ENGINE. 


pressor valves when using a single-stage 
compressor, as in the engine constructed in 
1897, and it worked admirably when using 
clean oils, such as are readily obtainable 
in Germany. The company, however, was 
anxious that the engine should be entirely 
suitable for using crude fuel oil, such as 
Texas crude petroleum. After some months 
of regular working with crude oil, it was 


was deposited in the combustion chamber; 
a little of this became mingled with the air 
passed to the air compressor. The amount 
of this dust was extremely slight per stroke, 
but became, after a few months of work- 
ing, appreciable and sufficient to affect the 
tightness of the compressor valves, unless 
these were cleaned regularly. To obviate 
this frequent cleaning of valves—the only 
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difficulty in the engine—an entirely inde- 
pendent two-stage air compressor fitted 
with efficient cooling arrangements was 
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port. Thus he arrives at “the apparent 
paradox that the weakness of the support 
is a factor of its resistance to breaking.” 
The author urges the great importance of 


the choice of proper insulators. 


the break will deflect considerably, but as 
this deflection diminishes the length of each 
successive span, and, therefore, the tension 


Economical Supply of Light Load.— 
There are quite a number of small and me- 
dium-sized central stations which supply a 
lighting and traction load, and these require 
besides the battery for the traction system, 
an additional battery for the lighting sys- 
tem after midnight, especially if the load is 
so light that the operation of a generator 
would be uneconomical. Where the lighting 

_ supply is alternating a small machine must 
be kept running to supply this load. B. 
Jacobi describes, in a recent number of the 
Elektrotechnische Zeitschrift, an arrange- 
ment which has been in operation for a 
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load. In the diagram, Z represents a 


TA Ay AN N number of years and proved satisfactory 

ar A AN N and economical. This is shown diagram- 

im N E aN matically by Fig. 8 herewith. The station 
i BSS SS SS . A . . 

DA \ Yai supplies high-tension, three-phase current 

‘a A D“ for light and power and s500-volt direct cur- 

N \ set rent for the railway system. This latter 

nm; N | IN current is supplied from the rotary, R, which 

A AGr a X y is supplied from the generator, G, through 

N X the transformer, T. After midnight, or 

J LA when the railway system shuts down, the 

N a. Dele traction battery, P, supplies the lighting 
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FIG. 6.—SECTIONAL VIEWS OF TWO-STAGE COMPRESSOR. 


constructed. Air was supplied from this 
compressor, and it was found that by this 
means the d:fficulty just described was over- 
come. A second engine was then made and 
fitted with a two-stage compressor compact- 
ly arranged on the frame of the engine, as 
shown by Fig. 6, in which the two-stage 
compressor is shown to a larger scale, and 
in designing which great attention was 
given to the valves and to the cooling ar- 
rangements. 


Overhead Transmission Lines. —The 
London Electrician contains M. Semenza’s 
paper, read before the Italian Electrical 
Society on “Overhead Transmission Lines,” 
in which the author deals especially with 
the construction of the poles. The author 
recommends iron posts and describes what 
he considers a very great improvement in 
the construction of metallic supports, con- 
sisting in making them elastic. In a straight 
track, and with equal spans, the only force 
acting on the ‘supports, apart from the 
weight of the wire, is the transverse wind 
pressure. It is, therefore, unnecessary to 
make them withstand a longitudinal stress, 
and they need only be designed for a trans- 
verse stress. As is seen from Fig. 7, they 
consist of two parallel uprights of channel 
iron about 2 meters apart trussed together 
with angle irons. Should the wires ever 
get broken, the supports by their elasticity 
will bend in the longitudinal direction, and 
this deflection will instantly diminish the 
tension. In the highly improbable case of 
the breakage of all the wires in one span, 
it is found that the first support beyond 


of the wires, the second support will be de- 
flected, but to a less, extent. The farther 
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FIG. 7.—STRUCTURE FOR TRANSMISSION LINES. 


supports will also deflect, but will always 
to a lesser degree, and by calculation it is 
found that should the tension be entirely 
removed from one side the resulting stress 
would not exceed half that on a rigid suv- 


mæ made until V, 
"=" i voltage. 


booster, 4 a starter, N a shunt regulator, V 
a voltmeter, SY a synchronizing voltmeter, 
MT a switchboard transformer, and Sp the 
supply network. During the day R runs in 
parallel with P and supplies the traction 
current. Z, which is directly coupled with 
R, runs unloaded; EA is open and ZU is 
in its middle position; EU is closed up- 
wards in the diagram and connects the pos- 
itive pole of the battery with the bus-bar. 
For charging, while R is still running, A 
is short-circuited, EU is thrown to the 
downward position in the diagram, and ZU 
is closed upward. After adjusting the cor- 
rect booster voltage by means of N,, EA 
is closed and the charging begins. The 
voltage of Z is added in the usual way to 
that of R and is properly adjusted by 
means of N, until the charging is finished. 
After setting R and Z at rest it is intended 
to let R supply the lighting current for the 
night hours. All switches are open, as is 
also A. Now EU and ZU are connected 
downward. By means of N, strong ex- 
citation of R is produced, and by means of 
N, medium excitation of Z. Then EA is 
closed and by means of A the set RZ is 
Slowly started with current from P. As 
soon as 4 is short-circuited, DA, is closed, 
VU, is connected to MT, and at V, the 
voltage at the high-tension terminals of T 
is read. By means of N, adjustment is 
shows the correct supply 
It is still necessary to connect R 
in parallel with the running machine, G. 
For this purpose N, is used. Since R, oper- 
ated as a direct-current motor from P» be- 
haves like a shunt motor, a change of the 
field produces a variation of speed. When 
SV shows synchronism, DA is closed and 
G is finally brought to rest and discon- 
nected. The lighting current is now sup- 
plied from P. It will be seen that by means 
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of ZU the polarity of Z has been reversed; 
that is, the negative pole of Z is connected 
with the positive pole of P. By this means 
the decrease of the battery e.m.f. during dis- 
charge can be counteracted by Z, so that at 
the terminals of R and T the voltage is 
held constant.’ In actual operation it is 
found that although P discharges, the volt- 
age at the high-tension terminals of T is 
automatically maintained constant. The ex- 
planation is that R and Z are excited from 
the battery so that when the voltage of P 
decreases, the excitation of R is decreased 
and the speed of R increases so that the 
e.m.f. furnished by Z also increases, al- 
though its field is weakened. Thus the volt- 
age at the terminals of R remains approx- 
imately constant, while the speed and fre- 
quency increase. Should the frequency be- 
come 10 per cent higher than the normal 
value, it is necessary only to adjust N, and 
N, so as to increase both currents, whereby 
the speed of R is reduced, while the voltage 
of Z which is thereby diminished, is again 
raised. This adjustment may be made once 
an hour. 


| Some Recent 
Electrical Patents 


Armature Winding and Commutators 
for Alternating-Current Motors.—In or- 
der to avoid the trouble due to the currents 
induced by the alternating flux in the arma- 
ture coils short-circuited by the brushes of 
a commutator-type, alternating-current mo- 
tor, Mr. Max Deri, of Vienna, Austria, pro- 
poses to equip the armature with two dis- 
tinct windings intermeshed mechanically 
around the core, of course, and two distinct 
sets of commutator bars and brushes. The 
brushes are made too thin to touch two com- 
mutator bars simultaneously, so that when 
a brush leaves a bar it opens the circuit of 
the corresponding winding. The brushes 
are arranged so that when one winding is 
thus open-circuited the other is in connec- 
tion with its brushes, so that the armature 
as a whole is never open-circuited by the 
brushes—the armature activity is merely 
shifted from one winding to the other. The 
diagrams, Fig. 1, illustrate this arrange- 
ment as applied to a repulsion motor, but 
the inventor states that it is equally appli- 
cable to a series motor or to one in which 
the armature takes current from a constant- 
potential source. Patent No. 786,010. 


Arc Lamp. —In most arc lamps, both 
shunt wound and differentially-wound, the 
shunt magnet coil remains connected to the 
lamp terminals under all conditions, so that 
when the lamp becomes extinguished acci- 
dentally or by any means other than the 
manipulation of the cut-off switch, the 
shunt coil remains in the main circuit. The 
objections to this are obvious, although not 
usually very serious. In order to eliminate 
the disadvantage entirely, the mechanism 
shown in Fig. 2 has been devised by Mr. 
Bruno Jackisch, of Charlottenburg, Ger- 
many. The engraving illustrates diagram- 
matically a differential lamp, the shunt coil 


AMERICAN ELECTRICIAN. 


being at n and the series coil at 4. The 
solenoid plunger, s, is hollow and carries 
with it in its movements the carbon sheath, 
to the lower end of which is attached the 
clutch member. The plunger carries at its 
lower end a vertical extension, f, to which 
one terminal of the shunt magnet coil is 
connected. Under normal operating condi- 
tions this extension finger is in contact 
(at a) with the lower end of a slider, c, 
which is connected to the negative terminal 
of the lamp and therefore completes the 
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FIG. 8.—ECONOMICAL SUPPLY OF LIGHT LOAD. 


circuit of the shunt coil. The slider fol- 
lows the movements of the plunger within 
the full operating range, but if the plunger 
drops far enough to release the carbon en- 
tirely, as it does when the arc is extin- 
guished, the head of the slider, c, will rest 
on the mount, d, before the plunger reaches 
its bottom limit of travel, and the finger, f, 
then moves away from the slider and opens 
the circuit of the shunt magnet coil. This, 
therefore, is the normal condition whenever 
the arc is extinguished from any cause 
whatever. Of course, when the series coil 
picks up the carbon in starting the lamp, 
the shunt circuit is closed at a before the 
full length of arc is established. The in- 
ventor does not state how this arrangement 
is to be applied to a simple shunt-wound 
lamp. Patent No. 787,043. 
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Fire Risks in Isolated Plants. 


To the Editor, American Electrician: 

Sir :—The initial sentence of your edi- 
torial in the February number on “Fire 
Risks in Isolated Plants,” has struck a re- 
sponsive chord in the writer, whose busi- 
ness, while in no way connected with fire 
insurance or the underwriter’s board, takes 
him through many power houses and re- 
lated properties, both large and small, in 
relation to questions of fire protection en- 
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FIG. 2.—ARC LAMP. 


gineering, where, the fact has been im- | 
pressed upon him that, generally speaking, 
the worst condition of affairs from a fire 
standpoint, and especially regarding the 
electrical hazard, exists in power houses, 
car barns and electric plants, where it would 
naturally be assumed that the most attention 
would be given these features. 

The portion of your editorial calling at- 
tention to the simple yet highly desirable 
protective devices which should exist in all 
such properties is admirable, bearing in 
mind that sand is most adapted to quench- 
ing oil and electric fires, water-pails to 
more combustible materials, such as exist 
in the stockroom, extinguishers are most 
appropriate in locations where it may be 
necessary to reach a fire not readily acces- 
sible with fire pails, such as among the roof 
structure or where the flames may quickly 
spread over a considerable area upon which 
a pail full of water would produce only 
momentary effect. Of course, chemical ex- 
tinguishers are desirable in almost all loca- 
tions, except where exposed to freezing, 
although their cost may sometimes mitigate 
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against their being provided among rougher 
classes of work, or where water pails will 
probably be satisfactory. 

The more important features in fire pro- 
tective enginering, however, are the defect- 
ively arranged and too often inoperative 
condition of the fire lines, hose and pumps. 
There seems to be no limitations to the 
foolish methods and carelessness shown in 
the installation and maintenance of fire lines 
and hose equipments. The engineer of an 
electric plant usually assures the writer that 
everything relating to the fire protective de- 
vices is in perfect order, but an examina- 
tion or test shows them (it may almost be 
said in the majority of cases) to be at least 
wholly inadequate or inoperative, when 
viewed from a practical viewpoint of the 
operating requirements. This may be a 
somewhat broad statement, but the writer, 
although for many years connected with 
electrical and civil engineering, has been 
continually surprised since turning his at- 
tention to fire protective matters at the 
woeful lack of appreciation of the com- 
mon hazards, and especially those 
due to electricity, existing among 
the average industrial and 
electrical plants throughout the 
East. The larger question of 
building design from a fire stand- 
point should also receive more at- 
tention from engineers. A station 
is not made fireproof merely by 
the presence of a concrete floor 
and brick walls, when the roof is 
of plank on light steel trusses. It 
is astonishing with what fierceness 
the insulation on a few ordinary 
type cables will burn, and what 
damage can be wrought in a steel 
roof structure by a fire among a 
small amount of combustible ma- 
terial. The roofs of many all-steel 
fireproof car barns have been 
practically destroyed by the burn- 
ing of perhaps a portion of one 
car or some wooden lockers or oil 
cabinets in the barn. It is, of course, 
well known that there are monu- 
mental and striking examples of 
the highest development of the art 
of protection against fire, both re- 
garding proper building construc- 
tion and adequate protective devices, in 
many of our large urban electric stations, 
or in the suburban sub-stations thereof, but 
in speaking as a whole the electric sta- 
tions can hardly be said to be even up to 
the average from a fire standpoint. This 
may be due to the hurried development 
of electrical industries and the great 
amount of work which has been done 
by engineers with relatively little available 
capital in many cases, but it is to be hoped 
that now that electrical enterprises are be- 
ing promoted upon a conservative and sub- 
stantial financial basis, that plants will be 
built or rebuilt upon broader principles and 
with the proper concern for permanency 
and stability which can be secured only by 
careful attention and conformity to the 
‘principles of fire protective engineering. 

R. A. WHITTICK. 

Philadelphia, Pa., April 12, 1905. 
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John A. Britton. 


John A. Britton, general manager of the 
California Gas & Electric Corporation, was 
born October 9, 1855, in Boston, Mass. 
When he was.13 years old his parents mi- 
grated to San Francisco, Cal. Here he re- 
ceived such education as the public schools 
afforded and afterward devoted two years 
to the study of law. His exceptionally 
active career in the field of public lighting 
was begun at the early age of 19, when he 
entered the employ of the gas company in 
Oakland, Cal. His aptitude for business 
soon met with the approval of his superiors, 
for nine years afterward found him secre- 
tary of the company. In 18094 he became 


the company’s engineer, and held this post 
for several years, when he was singled out 
for further distinction, and in 1900 he was 
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elected to the presidency of the company. 
He also acted as consulting engineer for 
the Stockton Gas Company, Power Transit 
& Light Company, and the California Cen- 
tral Gas & Electric Company. Mr. Britton 
installed the first electric lighting plant in 
Oakland. This was put in operation in 
1882, the capacity being 125 horse-power. 
The present capacity of the plant is 4000 
horse-power. Since 1892, with the excep- 
tion of the years 1901 to 1903, Mr. Britton 
was secretary of the Pacific Coast Gas As- 
sociation, and is at present a member of 
the Board of Regents of the University of 
California. As previously stated, Mr. Brit- 
ton is the general manager of the California 
Gas & Electric Corporation. This company 
controls the Sacramento Electric, Gas & 
Railway Company, the California Central 
Gas & Electric Company, the Bay Counties 
Power Company, the Valley Counties 
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Power Company, the Oakland Gas, Light & 
Heat Company, the Fresno Gas & Electric 
Light Company, Standard Electric Com- 
pany of California and its subsidiary com- 
panies, the United Gas & Electric Com- 
pany, the South Yuba Water Company and 
the Central California Electric Company. 
The company owns the entire street rail- 
way system of Sacramento, Cal., and owns 
and controls all of the electric light and 
power transmission lines, gas plants and 
water rights in Sacramento and vicinity. 


NOTES. 


Electricity in a New Grocery.—Although the 
details of the grocery business fall consid- 
erably outside the electrical engineer’s usual 
activities, a recent installation in Worcester, 
Mass., deserves attention in view of its 
lavish use of electric lighting. The estab- 
lishment is that of the Central Grocery 
Company, opened very recently. The store 
consists of a large salesroom on the street 
floor, a reception room at one end 
for the use of customers, a gen- 
eral office and private offices. 
There are also shipping and stor- 
age rooms close at hand. The 
striking feature however, is the 
use of “Meridian” lamps in clus- 
ters of five in the main store. 
These are of the 120-watt type 
and they are covered by frosted 
shades. In the main store, which 
consists of a room about 75 feet 
long by 25 feet wide, and a bay 20 
feet by 35 feet, approximately, are 
no less than go “Meridian” lamps, 
while over the doorway is a clus- 
ter of five more, with a cluster of 
the same number in each of the 
two show windows. The recep- 
tion room contains a cluster‘ which 
partly illuminates the main store, 
and there are two single lamps in 
the private offices. The total 
number of such lamps is 112, ac- 
cording to a hasty visit made soon 
after the store opened. In vari- 
ous places 16-c.p. incandescents are 
also employed for lighting desks, 
etc. The resulting illumination is 
soft and very brilliant, and as an advertise- 
ment of a new establishment it is exceed- 
ingly effective. At the same time it would 
seem that the use of clear globes would have 
been better practice, for the lighting could 
then have been done with 40 or 50 per cent 
of the present equipment, and quite as effec- 
tively. The grouping of globes would give 
the even illumination required, and the sus- 
pension of the lighting units near the ceil- 
ing obviates any difficulty in regard to the 
eyes of customers. From the engineering 
standpoint the illumination is admirable in 
the whole, but inefficient in the details. The 
contractor for the installation apparently 
carried the idea of translucent globe effects 


too far. Two 500-volt motors are in use in 
the store. One is a %-h.p. Holtzer-Cabot 


machine driving the cash carrier system; 
the other is a 2-h.p. Westinghouse motor 
direct-connected to a coffee mill. 
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Summer School for Artisans.—The Univer- 
sity of Wisconsin, Madison, Wis., an- 
nounces the opening of the fifth session of 
its annual Summer School for Artisans on 
June 26. The school closes on August 4. 
The courses cover the following subjects: 
“Engines and Boilers,” “Applied Elec- 
tricity,” “Mechanical Drawing and Machine 
Design,” “Materials of Construction, Fuels 
and Lubricants” and shop work. 


Electric Lighting Costs in Massachusetts.— 
A writer in a New England paper states 
that an examination of the reports of the 
Massachusetts Board of Gas and Electric 
Light Commissioners for the five years end- 
ing with 1903 developed the fact that the 
cost of electric lighting in municipal plants 
during that period increased in two-thirds 
of the cases, while in a total of 63 cases of 
lighting by private plants, only seven had 
increased their prices and the remaining 
fifty-six showed a decrease. 


The Southern Supply and Machinery Deal- 
ers’ Association held a conspicuously suc- 
cessful convention April 25 to 28, inclusive, 
at Savannah, Ga. The delegates discussed 
freely a number of practical and important 
topics, and enjoyed more than the usual of- 
fering of entertainment features. The ac- 
tive membership now includes dealers in 
Alabama, Arkansas, Florida, Maryland, 
Missouri, North Carolina, South Carolina, 
Tennessee, Texas, Virginia and West Vir- 
ginia, and the list of honorary members con- 
tains the names of manufacturers all over 
the country. 


Aa laduction Motor in a Direct-Current 
Plant.— An interesting application of an in- 
duction motor in a plant equipped with 
direct-current apparatus occurs at the East 
Moline shops of the Chicago, Rock Island 
& Pacific Railway. The main generating 
equipment of the power house comprises 
250-volt, direct-current dynamos, which 
supply current to the motor-driven tools 
throughout the establishment. The pump- 
ing station, however, is about two miles 
away on the banks of the Mississippi River, 
and the pumping machinery is driven by a 
50-h.p., three-phase, 220-volt induction mo- 
tor. Current for this motor is supplied 
from a line fed by an inverted rotary con- 
verter. Thus by the use of this type of mo- 
tor the advantages of a higher voltage are 
realized, besides the low cost of mainte- 
nance characteristic of induction machines. 


Stevens Institute Affairs.—The authorities 
of Stevens Institute of Technology have 
taken up vigorously the task of raising the 
additional $100,000 required to render avail- 
able the $100,000 conditionally donated by 
Mr. Andrew Carnegie and President 
Humphreys ($50,000 each) at the recent 
dinner of the Stevens alumni. It is ex- 
pected that the alumni will heartily co- 
operate by contributing and also by awak- 
ening the interest of their friends. Through 
the generosity of the Stevens family, the 
Institute has been enabled to secure for 
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athletic grounds, campus and building pur- 
poses that part of the historic “Castle Point” 
estate at Hoboken most advantageous for 
such uses. In the near future this land will 
be graded and properly laid out, if the 
hopes of the Institute management are 
realized. 


Reduction in New York Telephone Rates.— 
The New York Telephone Company an- 
nounces a very comprehensive revision of 
its rates to take effect May 1. The principal 
changes in the schedules are shown by the 
following tables: 


RESIDENCE SERVICE: 
Number of Direct line. Party line. 


Messages. Old rate. New rate. Old rate. New rate. 
600 $66 $54 $54 $45 
800 78 63 26 $4 

1000 90 2 78 3 
1200 102 1 90 2 
1800 138 105 
2400 165 129 


BUSINESS PARTY LINES: 


Messages. Old rate. New rate. 
800 $75 
1000 87 %3 
1200 99 7 
1500 117 
1800 135 111 
2100 153 123 


The toll rates have also been revised, but 
the new rates go into effect June 1 instead 
of May 1. They are as follows: 


From Manhattan. From Bronx. 
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Astoria ......sos.e. $.10 $.15 $.15 $.20 
Bath Beach ........ 15 -20 .20 25 
Bronx ..sccccccess -10 15 — — 
Brooklyn ......es.. -10 15 15 20 
Coney Island ...... 15 -20 -20 -25 
Far Rockaway ..... .20 -25 -20 -25 
Flushing .........-- 15 -20 15 .20 
space Py ere 15 -20 -15 +20 
anhattan ......... — — -10 1S 
New Dorp ......--+ 15 .20 -20 -25 
Newtown ......0+:- -10 15 -15 -20 
Tompkinsville ..... 15 -20 -20 -25 
Tottenville ........ .20 -25 .20 -25 
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International Prize Competition.—An inter- 
national competition for prizes for various 
appliances has been announced by the As- 
sociation of Italian Manufacturers, the list 
of appliances and prizes being as follows: 

A.—A gold medal and 8000 lire for a new 
appliance for preventing accidents arising 
from contacts between primary and sec- 
ondary windings in alternate-current trans- 
formers. The appliance must fulfill the 
condition that no disturbance in the action 
of the transformer must arise in case of at- 
mospheric discharges or abnormal increase 
of potential. 

B.—A gold medal and 1000 lire for a 
novel system of hand crane or winch fitted 
with a simple and practical contrivance to 
prevent the possibility of the handles re- 
volving during the descent of the load. 

C.—A gold medal and 500 lire for a safety 
appliance to be simple, strong and reliable, 
to stop trucks automatically on an inclined 
plane on the hauling rope snapping. The 
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appliance must be adaptable to existing 
plant. 

D.—A gold medal for a system of ab- 
sorption and collection of the dust produced 
in sorting and cutting rags by hand with- 
out giving rise to draughts detrimental to 
the health of the workpeople. 

E.—A gold medal for a system to carry 
off by suction the dust generated by card- 
ing flax, hemp and jute without detriment 
to the neighborhood. 

. F—A gold medal for a system to prevent 
the diffusion of dust in lime and cement 
works. 

The conditions of the competition are as 
follows: 

1.—Applications to compete must be sent 
in not later than July 31, 1905, addressed to 
the president of the Association of Italian. 
Manufacturers for the Prevention of Acci- 
dents in Factories, Foro Bonaparte, 61, 
Milan. 

2—All appliances entered for competition 
for the prizes A, B, C must be exhibited at 
the competitor’s expense, in such dimen- 
sions and conditions as to allow of their 
being practically tested at the Milan Ex- 
hibition of 1906 in such time as may be 
determined by the Exhibition Committee. 

3.—No charge for space will be made to 
competitors who intend to exhibit their ap- 
pliances in the space allotted to the asso- 
ciation; they must, however, in their appli- 
cations to compete, state the exact area 
they require. The acceptance of all appli-- 
cations to compete is optional with the 
president of the association. 

4.—Competitors who elect to exhibit in 
other sections of the exhibition must allow 

a notice to be attached to their appliances 
stating that they form part of the competi- 
tion founded by the association. They must 
forward to the association not later than 
January 1, 1906, a properly executed, de- 
tailed drawing of their appliances, which 
the association will exhibit in its own sec- 
tion. 

5.—Competitors for the prizes D, E and 
F must have their appliances at work in 
works in Italy; they must also forward to 
the association, to be placed in its exhibit, 
a detailed drawing, a small model and a 
full description of their appliances. 

6.—All appliances presented for competi- 
tion are the property of competitors; the 
association will, however, retain the draw- 
ings, models and descriptions. All rights- 
connected with the appliances are the ex-i 
clusive property of their owners, who must,, 
however, take all necessary steps to guar; 
antee their rights. r 

7—The association reserves the right to- 
publish, at the close of the exhibition, de-- 
scriptions and drawings of all the appli-: 
ances. | | 

8.—A committee appointed by the council 
of the association will examine all appli- 
ances presented for competition. The ap- 
pliances approved of on principle will be 
subjected to tests, after which they will be 
classified according to their merits. The 
council of the association will award the 
prizes in accordance with the report of the 
committee; no appeal from their decisions 
will be entertained. 
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Back Numbers. 


Until recently the publishers of this jour- 
nal have endeavored to keep in stock in- 
definitely a supply of back numbers, but ex- 
perience has demonstrated that the trouble 
involved in keeping separate numbers more 
than a year old is out of all proportion to 
the value of the accommodation to sub- 
scribers. It has been decided, therefore, to 
keep separate copies for only twelve months 
back. Readers desiring copies dating farther 
back than May, 1904, should order them 
immediately, as the stock on hand will be 
disposed of as quickly as possible. Bound 
volumes will be kept in stock as usual. 


oa 


Improving the Load Factor of a Central Station. 


The operation of an electric power sta- 
tion at or near its rated capacity is recog- 
nized as being one of the most important 
considerations in station economics, and it 
is particularly advantageous, therefore, to 
study the load factor under varying condi- 
tions of service. Depending on the kind of 
work performed, the ratio of the average 
load to the aggregate rating of the machin- 
ery differs widely in different cases, but in 
practically -all plants high operating ef- 
ficiency and the minimizing of unproduc- 
tive charges require that the equipment shall 
be well loaded throughout the day’s run. 
With a view to securing this result, station 
managers are turning their attention more 
and more toward the increasing of their 
motor loads and their outputs for advertis- 
ing purposes, and many of them have made 
a careful analysis of the hours of operation 
of different parts of their plants with re- 
gard to the demand on those parts respect- 
ively. 


Having fewer generating units, the small 
central station cannot be expected to follow 
the variations in its load as efficiently as a 
large, or moderately large, station does by 
varying the number of active units. In 
many cases, therefore, there is strong temp- 
tation to assume that it is not worth while 
to make any study of the load factor, there 
being possibly not more than two or three 


units in the station. There are, however, 


other factors in the improvement of the 


load factor besides the mere cutting in and 
out of generating units. It will usually be 
found advantageous, for example, where 
there are only required, say, 500 kilowatts 
maximum output ability, to install two 
good-sized units of equal capacity and a 
smaller unit for taking the minimum load. 
The relation between this small unit and 
the other two will depend considerably on 


the character of the service; in many cases 
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one 100-kw. and two 200-kw. units would 
be found sufficiently flexible, while in others 
it might be advisable to use even a 50-kw. 
unit and to divide the remainder of the out- 
put equally between two larger units. This 
would be a rather extreme case, however. 
Again, the relative economy of the prime 
mover at full and partial loads should be 
carefully considered. It is sometimes bet- 
ter to sacrifice full-load efficiency in order 
to gain in the partial load performance of 
an engine; in fact, this is very frequently 
true in the case of a small central. station. 


Although the load factor of a station is 
ordinarily determined by plotting load 
curves and averaging the results, the easiest 
method, and one which is quite as satisfac- 
tory, is to compare the daily records of a 
recording watt-hour meter with the ca- 
pacity of the generator in circuit with 
which it is connected. Such a meter inte- 
grates fluctuations much more accurately 
than voltmeter and ammeter readings can 
be plotted under ordinary operating condi- 
tions in small stations. It is, of course, 
necessary to keep an eye on the generator 
ammeter in order to see that no undue over- 
loads are put on the machine. The load 
factor should be determined at reasonably 
short intervals throughout the year. The 
remedy for a poor load factor will depend 
entirely on the operating conditions in each 


case. No general rule is of any value. 
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Coal Handling in Isolated Piants. 


A surprising proportion of the American 
isolated plants suffer great inconvenience in 
the matter of coal handling. In many mod- 
ern buildings even, the location of the pow- 
er equipment receives only cursory atten- 
tion from the architect, almost any dark 
and otherwise useless corner of the sub- 
basement being considered good enough to 
contain the expensive machinery on which 
the commercial success of the building de- 
pends to a very great extent. In some 
cases, a handsome engine and generator 
room is provided, but the boiler plant is 
stowed away in the darkness, with the coal 
pile situated beneath the sidewalk at a most 
inconvenient distance from the firing floor. 
All such arrangements mean increased op- 
erating costs, of course. 


In a city isolated plant, such as that in a 
large hotel or office building, it would seem 
to be a relatively simple matter to provide 
for the economical handling of the coal, 
excepting the few cases in which it is really 
impracticable to allot a liberal space, even 
in the sub-basement, to the steam equip- 
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ment. It is obviously more expensive to 
deliver coal to an isolated plant than to a 
central station, owing to the unfavorable 
location of the former and the relatively 
small quantity of coal that can be stored, 
but once the coal is on the ground it should 
be practicable to dump it by gravity into a 
bin fairly near the boiler room and situated 
on a higher level so that it may be drawn 
through a chute into a barrow or small car 
in which it may be wheeled to the scales 
and thence to the firing floor; the result- 
ing economy in time and manual effort 
would be profitable. The reshoveling of 
coal should be avoided just as far as possi- 
ble; a small car running on an inclined 
track, or a power-operated hoist, or even a 
simple hand chain hoist, is well worth con- 
sideration wherever the cost of firing would 
. otherwise be chargeable largely to the labor 
of moving coal from the storage bin to the 
firing floor. This also applies to the re- 
moval of ashes. 
Se E 


The Critical Freqdency for Alternating- Current 
Lighting. 

It is undoubtedly the common impression 
that incandescent lighting at alternating- 
current frequencies below something like 
35 cycles is not practical; in fact, one well- 
known authority on artificial illumination 
has stated that in general a 16-c.p. lamp of 
100 to 120 volts begins to show the varia- 
tions of current intensity at 30 cycles or a 
trifle above, and that at 25 cycles the fluc- 
tuations are very troublesome to most eyes. 
Only two of a considerable number of engi- 
neers with whom we have discussed the 
question expressed any doubt whatever that 
25-cycle lighting is impracticable indoors. 
A little persistent inquiry, however, dis- 
closes the fact that the notion as to the un- 
comfortable effect on the eyes at 25 cycles 
is based on either hearsay cr a vague im- 
pression of having read some account of 
tests which showed that result. We have 
been unable thus far to learn of any thor- 
ough, impartial test made to determine the 
downward limit in frequency for incandes- 
cent lighting. The station lamps of the 
Manhattan Elevated Railway are supplied 
with 25-cycle current, but that is not much 
of a criterion for the reason that most of 
the lamps are out of doors, and those that 
are inside are not used in a class of service 
that would serve as a standard for general 
practice. The Buffalo General Electric 
Company is supplying incandescent lighting 
from 25-cycle circuits, but reports only “in- 


different success.” In view of the enor- 
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mous investment already laid out in 25- 
cycle generating stations and the expense 
of putting in frequency changers for in- 
candescent service from such stations, it 
would seem to be about time for somebody 
to make a few careful tests to determine 
once for all whether or not it would be 
safe for a central station to depend solely 
on 25-cycle incandescent 
lighting. 


current for 


Arc lamps, of course, cannot be operated 
on any such frequency as 25 or 30 cycles. 
The frequency at which the arc becomes 
unstable, however, appears to be about as 
uncertain as the limit for incandescent light- 
ing. It has been said that the fluctuations 
are discernible at 60 cycles, but it is quite 
common practice to supply enclosed arcs at 
that frequency in this country and 50 cycles 
abroad. Of course, there is no hard-and- 
fast critical point at which either class of 
lighting can be said to become generally 
impractical. With arcs, the length of arc, 
character of carbons and volume of cur- 
rent affect the behavior of the arc so as to 
vary the critical value of the frequency, 
while with incandescents the voltage and 
efficiency affect the critical point. Since it 
is practically certain, however, that arc 
lighting is out of the question at 30 cycles, 
and 60 cycles has become the standard mod- 
erate frequency, the actual low frequency 
limit for this class of service is not of so 
much importance as that for incandescent 
lamps. Some form of frequency changer 
must inevitably be employed in 25-cycle 
stations suppying arc lamps. 


— 
A Terrible Waste of Coal. 


With this heading as its text and in the 
would-be superior tone that it habitually 
assumes in discussing technical subjects, 
The New York Times recently took occa- 
sion to ignore a few facts and distort a 
few others in order to create an oppor- 
tunity to lecture “electricians” on their lack 
of humility and superabundance of homage- 
seeking, which exists solely in the imagina- 
tion of the Times. Referring to the well- 
known low efficiency which characterizes 
the conversion of the heat energy in coal 
into luminous energy at the incandescent 
lamp filament, the writer of the article gives 
us a grain of credit for not claiming that 
the incandescent lamp converts into heat 
more than 4 to 6 per cent. of the energy 
delivered to it, and then proceeds: “As that 
loss is only the last of many—on the wires, 
in the dynamo, in the boiler and in the fur- 
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nace, to mention only a few of the more 
important—the best that has been said for 
the incandescent lamp is that of the energy 
contained in the coal and converted into 
heat, it turns % of 1 per cent. into light.” 
Then with a patronizing reference to the 
“more than a few powerful intellects strug- 
gling with the problem of getting the en- 
ergy stored in coal at first hand instead of 
tenth or twentieth,” we are admonished 
that “Meanwhile, the ‘wonder-workers’ 
might be a little more humble.” As a half- 
statement of facts and a specimen of per- 
verted logic this utterance fits in finely with 
the Times’ system of technical argument. 
Incidentally, one might reasonably suppose 
that in view of the Times’ record in the way 
of ludicrous technical blunders and sciolistic 
dicta a little more humility in its own 
housghold would not be unbecoming when 
a question of mixed thermodynamics and 
electrical engineering is involved. But rea- 
sonable suppositions don’t fit the Times” 
case. 


—_————_o-e-o—_—_——_ i 


Steam Turbine Performance. 


It would undoubtedly be of extremely 
great value to the central station industry 
at large if those stations which have in- 
stalled steam turbines would make public 
the results of economy tests run under ac- 
tual operating conditions after the appara- 
tus has been in service for a reasonable 
period—say, six or twelve months. The 
statement has often been made, by impartial 
engineers as well as the manufacturers, 
that a properly designed turbine is inherent- 
ly capable of maintaining its initial econ- 
omy after a considerable period of service, 
and the simplicity of the rubbing surfaces 
makes this highly probable so far as those 
surfaces are concerned; but there is no in- 
formation as to the rapidity of blade de- 
terioration nor as to the effect of such 
wear on the general economy of the ma- 
chine. On the face of it, one might reason- 
ably suppose that the wear of blades and 
vanes would be almost negligible when op- 
erated with superheated steam, and that the 
shop test of a turbine outfit would there- 
fore be a suitable criterion of its perform- 
ance in the station for quite a respectable 
period of time. But suppositions are of lit- 
tle value in engineering, especially the com- 
mercial side of central station engineering, 
and a few confirmatory or modifying tests 
of turbine sets actually in service would be 
of inestimable value, not only to probable 
buyers but to the manufacturers them- 
selves. l 
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AND CONSTRUCTION OF SMALL 


DESIGN 
: -DYNAMOS AND MOTORS. 


BY CECIL P. POOLE. 


Miscellaneous Instructions. 


The connections between field windings 
and terminal blocks and those from brush- 
holder studs to terminals should invariably 
be of stranded conductor, heavily insulated 
with rubber and an external braid. The 
leads from the field winding may usually be 
of No. 14 B. & S. gauge, but for machines 
of 10 kilowatts and over, it will be foufid 
more satisfactory to use No. 12 stranded 
wire on account of the greater ruggedness 
of the material. The leads from the brush- 
holder studs should be of sufficient cross- 


FIG. 2. 


FIG. I. 


section to come within the limits set by 
Table XVI, and they should be long enough 
to permit any transposition that might be 
found advisable after the machine is put 
into service. 


TABLE AVI MAU ALLOWABLE CURRENT IN 


AIN Leaps FROM BrUsSHES. 
_ Equivalent Equivalent 
size; B. & S. size; 
gauge. Amperes gauge. Amperes 
14 9 3 60 
12 12 2 70 
10 18 1 80 
8 25 o 95 
33 00 110 
5 42 000 135 
4 50 0000 160 


The terminal blocks should be made of 
slate or marble, mounted on kiln-dried 
wood to reduce the shocks due to moving 
the machine around; the wood base should 
be made up in at least two, and preferably 


three, layers, the grain being crossed in the’ 


adjacent layers. The terminals may be in 
the form of ordinary binding posts for cur- 
rents of 25 amperes or less, but in all cases 
, the binding screw should be large in diame- 
ter and provided with a large milled head 
for setting it up by hand; an ordinary screw 
` requiring the use of a screwdriver should 
never be used. For currents above 25 am- 
peres, the terminals should be either of the 
_ clamp type indicated in Fig. 1, the leads be- 
ing equipped with soldered lugs to fit the 
opening between the clamp members, or else 
simple metal blocks, carefully faced off and 
of the proper size to accommodate the flat 
part of a lug like that shown in Fig. 2. 
This lug is, of course, soldered to the end 
of the lead. 

The instructions given in the preceding 
` articles are sufficiently general to cover any 
- voltage for which the amateur may wish to 
build his machine, excepting the data con. 

tained in Tables I and XI relating to ar- 
mature current per wire and to the size of 
wire to be used in the field-magnet winding, 
respectively. In order to ascertain the ar- 


_ used. 
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mature current per wire for machines of 
other voltages than the standards specified 
in the table, it is only necessary to divide 
the armature watts by the voltage and then 
divide the result by the number of paths 
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FIG. 3. 


in the armature winding. Having the cur- 
rent per wire, Tables III, IV and VI may 
be applied to any machine, no matter what 
its e.m.f, 

In order to apply Table XI to a machine 
of special voltage, one needs only to ascer- 
tain the size of wire that would have to be 
used for the nearest standard voltage and 
then make correction by means of Table 
XVII, as follows: 

In the proper line at the top of the proper 
section of the table, find the size of wire 
required for the nearest standard voltage; in 
the same column in the body of the table 
find the nearest voltage to that of the ma- 
chine, then trace horizontally along the line 
in which this voltage is found until the ex- 
treme right-hand column is reached. The 
number in that column will be the proper 
size of wire to use. Example: Suppose that 
the actual voltage of the machine is to be 
60 volts, and the excitation test, made with 
No. 16 wire, showed 86 volts necessary to 
excite the field; Table XI, first section, 
would show that for 110 volts, the field 
winding would need to be of No. 17 wire. 
Now, referring this to Table XVII, first 
section, No. 17 is located in the upper (110- 
volt) headline of the table in the fifth col- 
umn, and tracing down this column into the 
body of the table, the number 55 is found 
to be the nearest to the voltage of the ma- 
chine. Tracing to the right along this line, 
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FIG. 4. 


in the right-hand column is found the num- 
ber 14, arid this is the size of wire to be 
If the machine voltage had been 7 
instead of 60, the nearest number in the 
fifth column would have been 6.8, and the 
size of wire in line with this is 5, which 
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would have been the proper size to use for 
7 volts. 

In connecting the armature winding of a 
machine to the commutator lugs it is advis- 
able to keep in mind the disposition of the 
field magnet poles about the axis and to 
carry the armature leads to the commuta- 
tor in such a way as to cause the most fa- 
vorable location of the brushes about the 
commutator. In the case of a four-pole ma- 
chine, it is always advisable to have the 
brushes make contact on the commutator 
go degrees each side of the vertical diam- 
eter, no matter whether there be two or 
four brush positions. If the field magnet 
poles are distributed as in Fig. 3, then in 
order to get the brush contacts 90° from the 
vertical diameter the two leads from each 
coil must be bent sidewise equal distances 
from the center of the coil, as indicated 
diagrammatically in Fig. 5, for a wave-con- 
nected winding. For a lap winding, the 
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FIG. 5. FIG. 6. 


‘leads must go to the commutator as nearly 


opposite the center of the coil as possible, 
as indicated diagrammatically in Fig. 6. 
When the magnet poles are arranged as 
in Fig. 4, one lead of each armature coil 
must go to the commutator segment oppo- 
site the “side” of the coil from which the 
lead is taken, as indicated in Figs. 7 and 8 
for wave-connected and lap windings, re- 
spectively. Consideration of Fig. 8 will 
show that the arrangement of the lead, a, is 
awkward in the extreme, and as a matter 
of fact it would be almost impracticable to 
carry out the lead in this fashion in actual 
work; a much better disposition of it is to 
carry it past the central bend of the coil and 
over to the point where the other lead comes 
out from the taping, as indicated by the 
dotted lines. Most armature winders bring 


FIG. 7. 


both leads out from the center of the coil, 
as in Fig. 6, and bend both of them to the 
right or left a distance equal to one-half 
of the magnet pole pitch, but the arrange- 
ment of Fig. 8, substituting the dotted line 
arrangement of the lead a, is much prefer- 


ss 
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able, for the reason that the leads then go on the horizontal diameter of the yoke ring, of the winding. Then, with a wave-con- 
straight out to the commutator and do not the other four being arranged, of course, in nected winding and two groups of brushes, 
require to be “bedded” closely together, as pairs with the two poles of each pair equal the brushes should touch the commutator at 


TABLE XVII-A. 


For deriving proper size of wire for field winding at special voltage. 


Wire size for 110 volts: 


13 14 15 16 17 B 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 8 Bt 
“Neo, 
Wire size for 220 volts: ~ oS 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 ose be 
Zenj 
6.8 5-4 4-3 3-4 2.7 ee es ee e e ee . ee ees ee se 2 No 4's 
8.6 69 54 43 34 27 ee $ ae ‘ es os a ` : - 2No. 5's 
10.9 86 69 54 43 34 2.7 ae Ss ez : ; P Be a ` . 2 No. 6s 
13.7 10.8 8.6 6.8 s. 4:3 3-4 2.7 x r š : e ` š ° 
17.2 13.7 10.8 8.6 a8 5.4 4.3 3-4 2.7 ‘ è di < a ‘ ‘ : 
21.7 17.2 13.7 10.8 8.6 6.8 5.4 4.3 3-4 2.7 as vi ‘ 3 4 ae A oe 3 
27-4 21.7 17.2 13.7 10.8 8.6 6.8 54 4:3 3-4 2.7 ee ae ‘ A ‘ wa 
34-5 27.4 21.7 17.2 13.7 10.8 8.6 6. 5-4 4-3 3-4 2.7 ig ; A è i g 
43-5 34-5 27-4 21.7. 17.2 13.7 10.8 8.6 6. 5-4 4:3 3-4 ; : oe x : 9 
55 43-5 345 27-4 21.7 17.2 13.7 10.8 8.6 6.8 5-4 4-3 : 10 
69. 55. 43-5 345 27.4 21.7 17.2 13.7 10.8 8.6 : 5-4 3-4 2.7 me ae ai : a ie II 
87.5 69. 55. 43-5 34.5 27-4  2I.7 17.2 13.7 10.8 8.6 6. 4-3 3-4 2.7 site i aa a an 12 
5-4 43 3-4 2.7 ‘ 
110 87.5 69 5. 43-5 345 27.4 21.7 17.2 13.7 10.8 8.6 ois se ; ; 13 
139. 110 87.5 9. 5 43-5 34-5 27.4 21.7 17.2 13.7 10.8 6.8 5.4 4.3 3-4 2.7 we a2 : ‘ S 14 
175. 139 110. 87.5 9. 55. 43.5 345 27-4 21.7 17.2 13.7 8.6 6.8 s. 4-3 3-4 2.7 2.7 , ; i 15 
10.8 8.6 6. 5.4 4-3 3-4 
220. 175. 139 110. 87.5 69. S. 43-5 345 27-4 21.7 17.2 3-4 2.7 jia = 16 
278. 220. 175. 139. 110. 87.5 9. 5. 43.5 34.5 274 21.7 13.7 10.8 8.6 6.8 5-4 4-3 4-3 3-4 27 T 1 
350. 278. 220. 175 139. 110. 87.5 9. 55. 43-5 345 27-4 17.2 13.7 10.8 8.6 6. 5-4 5-4 43 3-4 2.7 1 
21.7. 17.2 13.7 10.8 8.6 6. 
350. 278. 220. 175. 139. 4110. 87.5 69. 55- 43-5 345 6.8 5-4 43 34 19 
350. 278. 220. 175 139. 110 87.5 69 he 43-5 27-4 21.7. 17.2 13.7 10.8 8.6 8.6 6. 5-4 5-3 20 
350. 278. 220 175 139 110. 87.5 : 55 34-5 27.4 21.7 17.2 13.7 10.8 10.8 8.6 5.4 ar 
43-§ 345 27-4 21-7 17.2 13.7 
350. 278. 220. 175. 139. 110. 87.5 69. 13-7. 10.8 8.6 6.8 22 
350. 278. 220. 175. 139. 110. 87.5 55. 43-5 34.5 27.4 21.7 17.2 17.2 13.7 10.8 8.6 23 
350. 278. 220. 175. 139. 110. 69. 55. 43-5 34-5 27.4 21.7 213.7 17.2 13.7 10.8 24 
78.5 69. SS. 43-5 345 27-4 
350. 278. 220. 175. 139. 27.4 21.7 17.2 13.7 2 
350. 278. 220. 175. 110. 87.5 69. §§ 43-5 34-5 34.5 27-4 21.7 17.2 2 
350. 278. 220 139. 110 87.5 69 55 43-5 43-5 34.5 27.4 21.7 27 
175. 139. 110. 87.5 69. 55 
350. 278. $5 43-5 34-5 27.4 28 
350. 220. 175. 139. 110. 87.5 69 55: 43-5 34-5 29 
278. 220. 175. 139. 110. 87.5 87.5 69. 55 43-5 30 
350. 278. 220. 175. 139. 110. 
. rro. 87.5 55. 31 
: eae. : 350. 278. 220. 175. 139. 139. 110. 87.5 32 
Se os Ad, cette 350. 278. 220. 175. 175. 139. 110. 87.5 33 
: 350. 278. 220. 
i ig cas 220. 175. 139. £10. 
PO Noe an iz 350. 278. 278. 220. 175. 139. H 
l ` 350. 350. 278. 220. 175. 36 


TABLE XVII-B. 


For deriving proper size of wire for field winding at special voltage. 
TEESE a a ES E ee S 


Wire size for 250 volts: vt. 
16 17 18 19 20 21I 22 23 24 25 26 27 28 29 30 31 32 33 34 35 n gh 
SS eee a ee ee, N, No » 
Wire size for ṣoo volts: vz 
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 he 

3 Sui 

200 157 ee ak eek eet ney re sve Sous aoe eae wae et oe ne ver sae nek ee 15 
250 200 157 pea acs ene sees i aye ae aoe tan “ee bid ee cee Rus me sis ven 16 
315 250 200 157 iets ses ts eats sia nra eve eo Scns boy sate dias seats wae ee ae 17 
397 315 250 200 157 T ee sad a oe ae T ios dasa ee sais a dis oe ss siete 18 
500 397 315 250 200 157 ses Dis lei SAT ae se Saa saie czs sea IRA Sra ak wih 19 
630 500 397 315 250 200 157 Seed oe juri ee sack ries she Saa sar “Gee be Eis secs 20 
630 500 397 315 250 200 157 Baht ee save ane ie ee van iia ee ae PERE Ss 21 

630 500 397 315 250 200 157 cae aise ee ave ses sas eas Sans AR evesa hare 22 

630 500 397 315 250 200 157 Des Tsi Sal sie eave sea TAP aoe ee oo 23 

630 500 397 315 250 200 157 ea er ciate antes sae his alen Sea re 24 

630 500 397 318 250 200 157 Slo Sie PRE ie kos sos sals ite 25 

630 500 397 315 250 200 157 iso sei TP diera Ess ey ae 26 

630 500 397 315 250 200 157 vr wee atte Ses T Sa 27 

630 500 397 315 250 200 157 ee Sate ets ates tev 28 

630 500 397 315 250 200 157 bate E sats San 29 

630 500 397 315 250 200 157 sats <a TF 30 

630 500 397 315 250 200 157 ve dt 31 

630 00 397 315 250 200 157 mori 32 

30 oQ 397 315 250 200 157 33 

30 500 397 315 250 200 34 

630 500 397 315 250 35 

630 500 397 315 36 

630 §00 397 37 


=~ = 


they do when carried diagonally to the com- distances from the vertical diameter of the the ends of the horizontal diametrical line; 
mutator. machine. The leads from the armature to with six groups of brushes, each group will 
The field magnet of a small six-pole ma- the commutator should be carried out as in set practically opposite the center of a field 
chine should always be built with two poles Fig. 5 or Fig. 6, according to the character magnet pole. 
ô 
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POWER HOUSE NOTES. 


BY ARTHUR B. WEEKS, 


In a certain power house, it was found 
necessary to increase the field strength of 
a rotary converter. The original field wind- 
ing was as shown on the machine on the 
right of Fig. 1.. As there was not sufficient 
space for making a larger field-magnet coil 
wound in like manner, each new field coil 
was divided.into two parts, with ventilating 


FIG, I.—ROTARY CONVERTERS. 


spaces between, as shown in the rotary at 
the left of the illustration. Fig. 2 gives 
a clearer idea of the arrangement. To drill 
the holes in the field-magnet core for se- 
curing the new coils, a ratchet drill and 
“old man” were utilized. At one time the 
field-magnet coils of one of these machines 
were badly scorched, because the operator 
in opening the switches neglected to pull out 
the alternating-current plug switches. When 
the current was thrown on the bus-bars 
again, the field winding was burned out, 
and it was replaced with the divided form 
of coil. 

Before installing the new coils, they were 
laid out on the floor and tested for polarity, 
as shown in Fig. 3; the two coils per pole 
are represented by the large and small 
squares. Current was supplied by the other 
rotary for testing. The coils alternate in 
polarity, of course, this being made sure 
by testing with a dipping magnetic needle 
which is free to turn completely over. 

Rotary converters can be used as ex- 


FIG. 2.—FIELD COILS OF ALTERED ROTARY. 


citers with gratifying results, and with but 
one drawback; when there is a short-circuit 
on the lines, the machines stop, of course, 
their source of current being cut off, and 
direct current must be available in order to 
start up the plant without waiting for the 
alternating-current trouble to be cleared. 
Another, but less important disadvantage is 
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that if the direct-current bus-bar switches 
are opened and one forgets to open the 
alternating-current switches, when the cur- 
rent is thrown on the bus-bars again the 


A 
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nating-current plug switches were pushed 
in during the running of the machine. 
Direct-current exciters can be run in 
parallel on direct-current bus-bars with 
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FIG. 5.—DIAGRAM OF CONNECTIONS. 


armature cannot revolve, and if the neglect 
is not disçovered in time the field-magnet 
coils will burn out. This trouble, however, 
should not occur in any well-attended sta- 
tion. 

Fig. 4 shows a panel for one of the ro- 
taries already mentioned. There are a di- 
rect-current voltmeter, a direct-current 
ammeter, and two alternating-current am- 
meters, one for each set of bus-bars. Plug 
Switches are used. As shown, the switches 
are on bus-bars No. 2. At the small panel 
in front are the field rheostat wheel, a 
lever controlling the direct-current circuit- 
breaker, an alternating-current changing 
switch, and levers for direct-current bus-bar 
switches Nos. 1 and 2. The rotary, which 
is a two-phase machine, can be run from 
either the No. 1 or the No. 2 alternating- 
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FIG, 3.—TESTING POLARITY OF COILS. 


current bus-bars, or both, and supply direct 
current to either or both of the direct-cur- 
rent bus-bars, as will be evident from Fig. 
5. The machine can be operated from 
both sets of the alternating-current bus-bars 
simultaneously only when these are in 
parallel, of course; failure to remember 
this would cause trouble if the other alter- 


‘rotary converters, but the voltage and speed 


of the direct-current machines must, of 
course, be properly regulated to enable them 
to take their proper part of the load. 

The usual method of starting large rotary 


converters is to plug them in on the line 


at the alternating-current side while at a 
standstill. This causes a very bad surge 


FIG. 4.—SWITCHBOARD PANEL FOR ROTARY. 


in the line voltage, and as often as the 
converter does not build up right the oper- 
ation must be repeated. This and other bad 
features of starting may be avoided by con- 
necting up an alternator on these bars, sep- 
arately excited by itself and running at 
slow speed and with a very weak field; then 
closing the feeder switch and trying the 
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rotary. If the polarity is right, the gener- 
ator speed and field strength are increased 
until the running voltage is attained. If 
desired, this alternator may then be paral- 
leled with the others on the other bus-bars. 
After one rotary has been started, as just 
described, others may be started as usual 
on the direct-current side. 

To start a rotary converter with connec- 
tions as in Fig.-5, all the switches at the 
upright panel and the small panel at the 
front must be open; then the changing 
switch on the small panel at the alternating- 
- current side is closed and plugs inserted in 
the two lower plug sockets on the main 
board. These represent one leg of each 
phase. Next, two plugs are put in the two 
upper receptacles. If the machine builds 
up right, the changing switch is thrown 
from the alternating-current to the direct- 
current side, and the two top switch plugs 
are changed one at a time to the next lower 
‘receptacles. In the first position, choke 
coils were in circuit; the next operation 
cuts them out. The phases are arranged 
vertically on the board, not across it. The 
field strength is then increased until normal 
voltage is attained. If the field is too strong 
the ammeter will indicate excessive alter- 
nating current. Should the machine not 
build up right in starting, the last two plug 
switches are withdrawn and another at- 
tempt made after a wait of a few moments. 

——-_—__—-¢-9- 


LOCATION AND CARE OF STEAM GAUGES: 


BY W. H. WAKEMAN. 


As principles which cause stean gauges to 
give correct results are not always un- 
derstood by men who have charge of them, 
the following illustrations and explanations 
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FIG. I. 


taken from everyday practice will doubtless 
be of interest. 

Fig. 1 shows a method of connecting 
gauges adopted by a firm that turns out 
hundreds of good tubular boilers. A one- 
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quarter inch pipe is connected into the front 
head above the water line. A loop is formed 


s 


FIG. 2. 


by nipples and ells, which causes water to 


stand in this pipe, thus protecting the gauge 
from the heat of the steam. 
This method of connection works fairly 
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FIG. 3. 


well when the boiler is under a light load, 
but when the boiler is worked to its full 
capacity this little pipe is in the midst of 
hot gases on their way to the chimney, which 
heat it, and probably evaporate the water 
in the loop. 
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To avoid this possible danger these pipes 
may be taken out of the boiler and located 
in plain sight. Each loop is connected into 
another pipe without a valve between this 
connection and the steam space of boiler, 
although a valve may be placed in the small 


FIG, 4. 


pipe near the connection. It is customary 
to locate a double ended pet cock under the 
gauge in such a case, but it is omitted here, 
therefore leaks from this source do not an- 
noy the fireman by dropping water on the 
furnace doors. 

A union is located at this point so that 
when the pipe needs cleaning the one- 
quarter-inch valve is closed, the union dis- 
connected and the valve opened under a ful? 
head of steam, thus blowing out all sedi- 
ment. After this the pipe is allowed to 
cool; then the union is connected and steam: 
turned on. Enough steam is condensed to 
protect the gauge. Where a pet cock is 
provided in a connecting pipe it is customary 
in some plants to draw the water out of 
this pipe frequently without shutting off 
the gauge, but this is wrong, because heat 
thus admitted to the spring injures it. 
Brass pipe should be used for such service 
as it does not corrode as quickly as iron 
Pipe. 

The siphon shown in Fig. 2 keeps water 
in the pipe at all times, but it has a disad- 
vantage in that there is no provision made 
for cleaning it without disconnecting the 
gauge. Water cannot be drained out, so 
that if the gauge is located in an exposed 
position the water is liable to freeze in cold 
weather, thus preventing the gauge from in- 
dicating correct pressure. Accidents have 
happened from this cause in the past, and 
probably will in the future. 

Fig. 3 shows another plan for protecting 
a gauge. Under normal conditions this 
gives good results; but when the lower 
drip valve is opened to blow sediment out 
of the column, the end of the connecting 
pipe, shown in dotted lines, is above the 
water line, so that steam is admitted to the 
gauge, endangering the spring. 

The supposition that a good gauge will 
always correctly indicate the boiler pres- 
sure, regardless of the way in which it is 
connected, is erroneous, as the following 
illustrations will show. 

Fig. 4 represents a low-pressure gauge at- 
tached to a steam heating main. A column 
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of water always stands in this pipe, and the 
vertical distance from the center of the 
gauge to the top of this water is 8 feet 4 
inches. The actual pressure at this point, 
without steam in the main pipe, is 3.6 
pounds, due to the weight of the water. 
The dial of this gauge is graduated into 
pounds, so that the indicators should stand 
at about three-quarters of the distance be- 
tween 3 and 4 pounds, when no steam is in 
the mains. When reading the pressure on 
this heating main, this amount should be 
subtracted from the pressure the gauge in- 
dicates. 

Fig. 5 illustrates a gauge located on the 
floor above the boiler room. If a gauge so 
placed is piped so that all water drains back 
into the boiler, it will indicate correctly ; but 


FIG. 5. 


if the connecting pipe contains water, the 
gauge will indicate one pound less than cor- 
rect steam pressure for each 27.7 inches ver- 
tical height of water. In other words, the 
result will be directly opposite to that ob- 
tained with the arrangement shown in Fig. 
4, although both gauges may be correct. 

Fig. 6 shows a steam gauge attached to a 
Manning boiler. It is connected into the 
shell just above the crown sheet, conse- 
quently the weight of water above the gauge 
creates a pressure which must be subtracted 
from the indicated pressure to obtain the 
true head of steam carried. 

In a plant where this kind of boiler is in 
use, the inspector objected to the pressure 
carried, as it was more than 5 pounds above 
the limit fixed. The engineer claimed that 
he was allowed to carry a certain steam 
pressure, and that the water as above de- 
scribed, was responsible for the surplus pres- 
sure indicated. Now, the safe working 
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pressure of a boiler as fixed by an insurance 
company, is based on the estimated strength 
of the shell, heads and tubes; consequently 
the limit should not be exceeded, regard- 
less of what causes said pressure. If a 
gauge located as shown in Fig. 6 shows 


100 pounds, 10 of which are due to weight 
of water, it is the same as if 100 pounds of 
steam was carried on a horizontal boiler, 
or one of the water-tube type where the 
height of water is not enough to make much 
difference, therefore the gauge should never 
show more than the amount allowed. 

Of course this ruling gives less available 
pressure for a vertical than for a horizontal 
boiler, and the difference is enough in many 
cases to seriously affect the engines using 
steam, but it keeps one on the safe side, 
which is a very important point. 

Although a steam gauge may be correct 
when new, it does not necessarily follow 


that it will remain so, therefore every gauge 
should be tested at least once a year. This 
does not mean that in a plant where a score 
or more are in use, each one should be dis- 
connected and tested separately, as that 
plan would make much unnecessary work. 
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If a certain gauge is tested each year, and 
all others indicate similar pressure, where 
they are connected in the same way, no 
further proof of their accuracy is needed. 
Where they are connected in different ways 
and indicate different pressures, if they 
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maintain the same difference towards the 
one tested, it shows that no change has 
taken place in them, and this is sufficient 
proof of their condition. 

Fig. 7 illustrates an instrument for test- 
ing gauges. The body is partly filled with 
oil and a small plunger inserted. This car- 
ries with it a circular platform upon which 
the desired number of weights are placed. 
Five are shown in the illustration, the three 
bottom ones indicate 20 pounds each,the next 
indicates 10 and the top one 5 pounds pres- 
sure to the square inch, consequently when 
the adjusting handle is screwed inward, so 
as to just float the tightly fitting plunger 
in the oil, the pointer will indicate 75 
pounds if all parts are properly adjusted. 

As such an instrument is expensive, it 
is not always available for testing purposes. 
A good substitute, which can be made by 
any engineer, is illustrated in Fig. 8 A 
gauge known to be correct is connected 
into a tee as shown and one to be tested 
connected in parallel with it. The full 
working pressure of steam is then turned 
on and the indications of the pointers com- 
pared. If the indicators do not agree the 


one from the defective gauge is removed 
and replaced so as to agree with the other. 
A little instrument that is very convenient 
for this purpose is shown in Fig. 9 and 
its application is illustrated in Fig. 1o. 
Screwing down the gnarled handle draws 
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the pointer upward, unseating it from the 
central pivot, after which it is forced on 
again, care being taken to place it so as to 
agree with the other gauge. 

The advisability of adjusting a gauge ac- 
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cording to this method has been disputed, 
but it certainly indicates the correct work- 
ing pressure, if directions are followed,. and 
that is the object sought. 
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DISEASBS OF ELECTRICAL MACHINERY. 


BY F. B. CROCKER AND S. S. WHEELER. 


D. Heating of Field-Magnets. 

All direct-current generators and motors 
as well as alternating-current generators, 
synchronous motors and rotary converters, 
have field magnets excited by direct cur- 
rent. Induction motors and generators, also 
single-phase, self-starting motors, carry al- 
ternating current in their field coils, but the 
following troubles might occur in any of 
these types: 

Cause 1.—Excessive current in field cir- 
cuit. 

Symptom.—Field coils too hot to be bear- 
able to the hand. Their temperature more 
than 50 degs. C. above that of the room by 
resistance test or 50 degs. C. by thermom- 
eter. (See methods already given.) 

Remedy.—In the case of a shunt-wound 
or separately excited machine decrease the 
voltage at terminals of field coils, or in- 
crease the resistance in field circuit by wind- 
ing On more wire or by putting resistance in 
series. In the case of a series-wound ma- 
chine, shunt a portion of, or otherwise de- 
crease, the current passing through the 
field, or take a layer or more of wire off the 
field coils, or rewind with coarser wire. 


- This trouble might be due to a short-circuit 


in field coils in the case of a shunt-wound 
or separately excited generator or motor, 
and would be indicated by one pole-piece 
with the short-circuited coil being weaker 
than the others; a wholly or partially short- 
circuited field coil being also cooler than the 
others. The short-circuiting of a portion 
of the field circuit may not cause serious 
harm. In this respect it .differs radically 
from a short circuit of even one turn of wire 
in the armature. (See “Sparking,” Cause 
5.) Measure resistance of field coils to see 
if they are nearly equal. If the difference 
is considerable (4.e., more than 5 per cent.), 
it is an almost sure sign that one coil is 
short-circuited or double-grounded. (See 
“Sparking,” Causes 8 and 9.) 

Cause 2.—Eddy or Foucault currents in 
pole pieces. 

Symptom.—The pole pieces hotter than 
the coils after a short run. 
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Remedy.—This trouble is either due to 
faulty design and construction, which can 
only be corrected by rebuilding, or else it 
is caused by fluctuations in the current. The 
latter can be detected if the variations are 


= not too rapid, by putting an ammeter in 


circuit, or rapid variations may be felt by 
holding a piece of iron near the pole pieces 
and noting whether it vibrates. In the case 
of an alternating current it is necessary to 
use laminated fields to avoid great heating, 
and the ordinary arc currents fluctuate 
enough to cause some trouble in this way. 
In fact, the currents generated by the open- 
coil armatures used in arc lighting (Thom- 
son-Houston and Brush) are decidedly pul- 
sating in character. With this exception, 
however, direct currents rarely pulsate suf- 
ficiently to cause heating due to eddy cur- 
rents. 

Cause 3.—Moisture in field coils. 

* Symptom.—Field-circuit tests lower in 
resistance than normal in that type of ma- 
chine, and in the case of shunt-wound ma- 
chines the field takes more than the ordi- 
nary current. Field coils steam when hot, 
or feel moist to hand. The insulation re- 
sistance also tests low. f 

Remedy.—The same as for moisture in 
armature. (Heating of Armature, Cause 
3-) 

E. Heating of Bearings. 

This may arise in almost any machine, 
including all direct-current as well as 
alternating-current generators and mo- 
tors. The cause should be found and 
removed promptly, but heating of the 
bearings may be reduced temporarily by 
applying cold water or ice to them. This 
is only allowable when it is absolutely nec- 
essary to keep running, and great care 
should be taken not to allow any water to 
get upon the commutator, armature, or 
field coils, as it might short circuit or ground 
them. If the bearing is very hot, the shaft 
should be kept revolving slowly, as it might 
“freeze” or stick fast if stopped entirely. 

Cause 1.—Lack of oil. 

Symptom.—Oil cup or reservoir empty. 
Oil passages clogged. Self-oiling rings, or 
other devices not revolving or acting prop- 
erly. Shaft and bearing look dry. The 
shaft does not turn freely. 

Remedy.—Supply oil, and make sure that 
oil passages as well as feeding or self-oiling 


devices work freely, and that the oil can- 


not leak out. This last fault sometimes 
causes oil to fail sooner than attendant ex- 
pects. Good quality of oil should always 
be used, as poor oil might be as bad as no 
oil. 

Cause 2.—Grit or other foreign matter in 
bearings. 

Symptom.—Best detected by removing 
shaft or bearing and examining both. Any 
grit can, of course, be felt easily, and will 
also scratch the shaft. 

Remedy.—Remove shaft or bearing, clean 
both very carefully, and see that no grit can 
get in. Place machine in a dustless place or 
box it in. The oil should be perfectly 
clean; if not, it should be filtered. If it is 
not possible to stop the machine or to re- 
move the shaft the dirt might be washed 
out with kerosene or water, but these 
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should not be allowed to get on the com- 
mutator, armature, or field coils, and should 
be removed as completely as possible af- 
terward, lubricating oif being again intro- 
duced. 

Cause 3.—Shaft rough or cut. 

Symptom.—Shaft will show grooves or 
roughness, and will probably not revolve 
freely. 

Remedy.—Turn shaft in lathe or smooth 
with fine file, and see that bearing is smooth 
and fits shaft. 

Cause 4.—Shaft and journal fit too tight. 

Symptom.—Shaft does not turn easily, but 
excessive friction is immediately and com- 
pletely relieved by slight loosening in the 
case of a split journal. In case the latter 
is not split, the bearing cap may be re- 
moved, and the journal examined to see 
whether it grips the shaft tightly. 

Remedy.—Turn or file down shaft in 
lathe, or scrape or ream out journals. 

Cause 5.—Shaft “sprung” or bent. 

Symptom.—Shaft hard to revolve, and 
usually sticks much more in one part of 
its revolution than in another. | 

Remedy.—It is very difficult to straighten 
a bent shaft. It might be bent back or 
turned true, but probably a new shaft will 
be necessary. 

Cause 6.—Bearings out of line. 

Symptom.—Shaft does not revolve freely, 
but is much relieved by slightly loosening 
the screws which hold bearings in place. 

Remedy.—Loosen the bearings by partly 
unscrewing bolts or screws holding them in 
place, and find their easy and true position, 
which may require one of them to be moved 
either sideways or up and down; then file 
the screw-holes of that bearing or raise or 
lower it, as may be necessary, to make it oc- 
cupy the right position when the screws 
are tightened. The revolving part must be 
kept, however, in the center of the space in 
which it turns, so that the clearance is uni- 
form all around. (See Cause 9.) 

Cause 7.—Thrust or pressure of pulley, 
collar, or shoulder on shaft against one or 
both of the bearings. 

Symptom.—In the case of a belt-connect- 
ed machine, move the shaft back and forth 
with a stick applied to the end while re- 
volving, and note whether the collar or 
shoulder tends to be pushed or drawn 
against either bearing. It is usually de- 
sirable that a shaft should move freely back 
and forth an eighth of an inch to make the 
commutator and bearings wear smooth. 
(See “Sparking,” Cause 3.) 

Remedy.—Line up the belt, shift the col- 
lar or pulley, turn off the shoulder on shaft 
or file off the bearing until the shoulder 
does not touch when running or until pres- 
sure is relieved. 

Cause 8.—Too great load or strain on the 
belt. 

Symptom.—Great tension on belt. The 
pulley bearing is probably much hotter than 
the other, and in time will be worn ellipti- 
cal, in which case the shaft may be shaken 
in the bearing in the direction of the belt 
pull, when the belt is off. 


Remedy.—Reduce the load or belt ten- 
sion, or use larger pulleys and lighter belt, 
so as to relieve side strain on shaft. 
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Cause 9.—Armature nearer the pole pieces 
on one side, producing greater magnetic at- 
traction on nearer side. 

Symptom.—HExamine the clearance to see 
if it 's uniform on all sides. Charge and 
discharge the field magnet, the armature be- 
ing disconnected (by lifting the brushes or 
otherwise), and note whether armature 
seems to be drawn to one side and turns 
very much less easily when field is mag- 
netized. 

Remedy.—See “Sparking,” Cause 9, and 
remedy therefor. This condition does not 
produce sparking or armature heating ex- 
cept in multipolar direct-current machines 
with multiple-circuit armature windings. It 
can produce heating of bearings in any ma- 
chine, but is worse with multipolar than 
with bipolar machines; therefore, the clear- 
ance between the armature and pole pieces 
should be larger in the former than in the 
latter. This difficulty always tends to be- 
come aggravated, because the more the side 
pull, the more the bearings wear in that di- 
rection. If, on the other hand, the armature 
is in the center of the space formed by the 
pole pieces, the magnetic pull is practically 
balanced in all directions. 

Cause 10.—Bearing heated by hot pulley, 
commutator, or armature. | 

Symptom.—Pulley, armature, or commu- 
tator hotter than bearing. The slipping of 
the belt on the pulley, sparking at the com- 
mutator, or heating of the armature may 
heat one or both bearings of the machine, 
in which case an examination will show 
that these parts are hotter than the bear- 
ing and are the real source of the trouble. 

Remedy.—aA slipping belt, sparking com- 
mutator, or hot armature can be cured as 
described under these headings, and then 
the bearing will probably cease to heat. 


F. Noisy Operation. 

This trouble may occur in any electrical 
machine, except that Cause 5 (noise due to 
brushes) is not likely to be serious in alter- 
nating-current machines having no commu- 
tator. Nevertheless, the brushes on the col- 
lector rings may make a noise, for example, 
when the latter are rough. 

Cause 1.—Vibration due to armature, re- 
volving field, pulley or other moving part 
being out of balance. 

Symptom.—Strong vibration felt when 
the hand or a stick of wood is placed upon 
the machine while it is running. Vibration 
changes greatly if the speed is changed, and 
sometimes almost disappears at certain 
speeds. 

Remedy.—Armature, pulley or other re- 
volving part must be perfectly balanced by 
securely attaching lead or other weight on 
the light side, or by drilling or filing away 
some of the metal on the heavy side. The 
easiest method of finding in which direction 
it is out of balance is to take it out and rest 
the shaft on two parallel and horizontal A- 
shaped metallic tracks sufficiently far apart 
to allow the armature to go between them. 
If the armature is then slowly rolled back 
and forth, the heavy side will tend to turn 
downward. The armature and pulley 
should always be balanced separately. An 
excess of weight on one side of the pulley 
and an equal excess of weight on the op- 
posite side of the armature will not produce 
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a balance while running, though it does 
when standing still; on the contrary, it will 
give the shaft a strong tendency to “wob- 
ble.” A perfect balance is only obtained 
when the weights are directly opposite, 1.¢., 
in the same line perpendicular to the shaft. 

Cause 2.—Armature strikes or rubs 
against pole pieces. 

Symptom.—Easily detected by placing the 
ear near the pole pieces or by examining 
armature to see if its surface is abraded at 
any point, or by examining each part of the 
space between armature and field, as arma- 
ture is slowly revolved, to see if any por- 
tion of it touches or is so close as to be 
likely to touch when the machine is running. 
In small machines the armature may be 
turned slowly by hand or with a lever to 
ascertain whether it tends to touch or 
“stick” at any point. 

Remedy.—Bind down any wire or other 
part of the armature that may project ab- 
normally; chip or file out the pole pieces 
where the armature strikes; or center the 
armature so that there is a uniform clear- 
ance between it and the pole pieces at all 
points. 

Cause 3.—Shaft collar or shoulder, hub 
or edge of pulley, or belt strikes or scrapes 
against bearings, 

Symptom.—Rattling noise, which stops 
when the shaft, pulley or belt is pushed 
lengthwise away from one or the other of 
the bearings. (See “Heating of the Bear- 
ings,” Cause 7.) 

Remedy.—Shift the collar or pulley, turn 
off the shoulder on the shaft, file or turn 
off the bearing, move the pulley on the shaft 
or Straighten the belt until there is no more 
striking and noise ceases. 

Cause 4.—Rattling due to looseness of 
screws or other parts. 

Symptom.—Close examination of the 
bearings, shaft, pulley, screws, nuts, bind- 
ing posts, etc., or touching the machine 
while running or shaking its parts while 
standing still, shows that some part is 
loose. | 

Remedy.—Tighten up the loose parts, and 
be careful to keep all properly set up. It is 
an easy matter to guard against ‘the occur- 
rence of this trouble, which is very com- 
mon, by simply examining the various 


-screws and other parts each day before the 


machine is started. Electrical machinery 
being usually high speed, the parts are par- 
ticularly liable to shake loose. A worn or 
poorly fitted bearing might allow the shaft 
to rattle and make a noise, in which case the 
bearing should be refitted or renewed. 
Cause 5—Humming, squeaking or hiss- 
ing of brushes.—This is often occasioned by 
rough or sticky commutator (see “Spark- 
ing,” Causes 3 and 4). The commutator 
and brushes of a new machine may make 
considerable noise that is reduced after it 
has been running for a day or two. 
Symptom.—Sound of high pitch, and 
easily located by placing the ear near the 
commutator while it is running, and by lift- 
ing off the brushes one at a time, provided 
that the circuit is not opened thereby. 
Remedy.—Apply a very little oil or vase- 
line to the commutator with the finger or a 
rag. Adjust the brushes or smooth the 
commutator by turning, filing, or fine sand- 
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paper, being careful to clean thoroughly 
afterwards. Carbon brushes are apt to 
squeak in starting up or at low speed. This 
decreases at full speed, and can usually be 
reduced by slightly moistening the brush 
with oil, care being taken not to have any 
drops or excess of oil. Shortening or 
lengthening the brushes sometimes stops 
the noise. Run the machine with little or 
no load until the commutator and brushes 
are worn smooth. 

Cause 6—Flapping or pounding of belt 
joint or lacing against pulley. 

Symptom.—Sound repeated once for each 
complete revolution of the belt, which is 
much less frequent than any other genera- 
tor or motor sound, and can easily be de- 
tected or counted. s 

Remedy. —Endless belt or smoother joint. 

Cause 7.—Slipping of belt on pulley due 
to overload. 

Symptom.—IĪntermittent squeaking noise. 

Remedy.—Tighten the belt or reduce the 
load. A wider belt or larger pujley may 
be required. Powdered rosin may be put 
on the belt to increase its adhesion; but it 
is a makeshift, injurious to the belt, only 
to be adopted in an emergency. Special 
belt dressings are sold, which increase the 
adhesion and at the same time are intended 
to preserve the belt. 

Cause 8—Humming of armature core 
teeth as they pass pole pieces. 

Symptom.—Pure humming sound less 
metallic than that due to Cause 5. 

Remedy.—Slope or chamfer the ends of 
the pole pieces so that each armature tooth 
does not pass the edge of the pole piece all 
at once. Decrease the magnetization of the 
fields. Increase the cross-section or mag- 
netic capacity of the teeth, or reduce that 
of the body of the armature. But these are 
nearly all matters of first construction, and 
are made right by good manufacturers. 

Cause 9—Humming due to alternating or 
pulsating current. 

Symptom—This gives a sound similar to 
that in the preceding case. It can be 
distinguished, by determining whether the 
note given out corresponds to the number 
of alternations, or to the number of arma- 
ture teeth passing per second. Usually the 
latter is considerably greater than the for- 
mer. This trouble is naturally confined to 
alternating-current apparatus. The slight 
pulsations occurring on direct-current cir- 
cuits due to the commutator are hardly 
sufficient to produce an audible sound ex- 
cept in a telephone. (See “Heating of Field 
Magnets,” Cause 2.) 

Remedy.—lIt is practically inherent in al- 
ternating apparatus, but its effects can be 
reduced by mounting the machine so as to 
deaden the sound as much as possible. 

Note.—It often happens that a generator 
or motor seems to make a noise that 
in reality is caused by the engine or 
other machine with which it is connected. 
Careful listening with the ear close to the 
different parts will show exactly where the 
noise originates. A very sensitive way to 
locate a noise or vibration is to hold a short 
stick or pencil by one end between the teeth 
and press the other end squarely against 
the several parts, to ascertain which partic- 
ular one gives the greatest vibration. 
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Principles of 
Electrical Apparatus 


THE SYNCHRONOUS MOTOR.—PHASE RELA- 
TIONS. 


If there were no armature reaction and 
the armature circuit were not self-induc- 
tive, the current taken by a synchronous 
motor would always be in phase with its 
e.m.f. and the counter em.f. generated by 
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the armature would be squarely op- 


posed to the impressed e.m.f. Such an 
ideal state is represented vectorially by Fig. 
1, where O-E represents the phase and 
relative value of the impressed e.m.f.; O-V, 
the phase and value of the e.m.f. expended 


FIG. 2. 


in the winding in forcing current through 
its resistance, and O-E,, the phase and value 
of the counter e.m.f. of the armature. Un- 
der such a condition the counter e.m.f. is 
evidently equal to the impressed e.m.f. 
minus the resistance drop in volts. 
However, the armature of a synchron- 
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ous motor exerts a most vigorous reaction 
upon the magnetic flux of the field magnet. 
And, like any other magnetic body encir- 
cled by conductors which are traversed by 
alternating current, it is highly self-induc- 
tive; consequently, if an alternating current 
be passed through the winding it will lag 
behind its e.m.f. by reason of the reactance 
of the armature, whether the armature be 
rotating or at rest. The component of the 
impressed e.m.f. which is consumed by the 
resistance of the winding will be in phase 
with the current, of course, as indicated by 
the arrow-head, V, Fig. 2. The self-induced 
or reactance e.m.f. lags 90° behind the cur- 
rent, so that the component of the im- 
pressed e.m.f. which counterbalances this 
reactance e.m.f. must lie 90° ahead of the 
current as indicated by the vector, O-Ex, 
The resultant of the em.f’s expended in 
overcoming resistance and neutralizing re- 
actance is obtained by the usual parallelo- 
gram method; the vector, O-E , represents 
this. l 

Now the only other e.m.f. that opposes 
the impressed e.m.f. is the counter e.m.f. 
generated by the rotation of the armature 
in the magnetic field exactly as in the case 
of a generator The value of this counter 
e.m.f. depends entirely upon the strength of 
the field excitation, as in a direct-current 
machine; but, unlike a direct-current motor, 
the field excitation and, consequently, the 
counter e.m.f., do not affect the speed of 
the machine, because, as explained last 
month, the speed must have an absolutely 
fixed ratio to the frequency of the supply 
current, and cannot vary unless that fre- 
quency varies. The result is that altering 
the field excitation of a synchronous mo- 
tor not only alters the value of its counter 
e.m.f. but shifts the phase of that e.m.f., 
as will be evident presently. 

The vector sum of the counter e.m.f. and 
the impedance e.m.f. (Es) equals the im- 
pressed e.m.f. These two e.m.f’s are com- 
bined by the parallelogram method, exactly 
as in the previous case. Fig. 3 is a diagram 
showing the combination of the impedance 
em.f. E, with the counter em.f., E,, to 
give a resultant equal to the impressed 
e.m.f., E. The curved arrow which crosses 
the impressed e.m.f. and armature current 
vectors indicates the direction in which the 
figure is supposed to be revolving. In the 
case here shown the field excitation of the 
machine has been adjusted so that the coun- 
ter e.m.f, E, is precisely equal to the im- 
pressed e.m.f., E.. The diagram shows that 
in this case the armature current repre- 
sented by the vector, O-J, leads the im- 
pressed e.m.f. to a slight extent. Assuming 
a constant load on the motor, only a slight 
reduction in the field excitation would be 
required to reduce the counter e.m.f. suffi- 
ciently to allow the current to come pre- 
cisely in phase with its e.m.f., as indicated 
in Fig. 4, where all of the constants form- 
ing the basis of Fig. 3 have been retained 
with the exception of the counter e.m.f. 

It will be noticed upon very close inspec- 
tion that the vectors, O-/, representing the 
armature current; O-V, representing the 
resistance drop, and O-E, representing the 
impedance drop, are all a trifie shorter than 
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in Fig. 3. The explanation of this is that 
with a constant load the amount of current 
required is less when that current is in 
phase with its e.m.f., as represented in Fig. 
4, than when there is a difference in phase, 
as in Fig. 3. The power factor of the 
motor is equivalent to the cosine of the 
angle between the two vectors, O-E and 
O-I. 

If, now, the field excitation be still fur- 
ther reduced, the counter e.m.f. will also 
be reduced and the current will lag be- 
hind the e.m.f., the extent of this lagging 
being determined by the extent to which 
the field excitation is reduced. Fig. 5 shows 
the condition when the field is weakened 
sufficiently to allow the current to lag 30°, 
or 1/12 of a cycle. In this case the im- 
pressed e.m.f. and load remaining un- 
changed, the armature current is increased 


Am.Ele. E; 
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FIG. 5. FIG. 6. 
considerably, and consequently the resist- 
ance drop and impedance drop are also in- 
creased, as these vary directly with the 
armature current. 

Fig. 6 represents the phase relations with 
the counter e.m.f. increased (by strengthen- 
ing the field excitation) until the current 
leads the e.m.f. 30°; the current strength 
is precisely the same as when there was a 
lag of 30° as shown in Fig. 5. It is evi- 
dent, therefore, that with the load con- 
stant, if a certain field excitation allows a 
lagging current of a certain value to flow, a 
leading current of precisely the same value 
can be obtained by strengthening the field 
excitation; or, in other words, there are two 
values of excitation which result in the 
same armature current at a given load, and 
this is true of every load value within the 
range of the machine. 
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Letters on 


Communications intended for publication in this 
department must be received at this office not later 
than the 15th of the month prior to the date of 
publication. 


Mr. Brown’s Problem in Resistance Connec” 
tions. 


The enclosed diagram (Fig. 1) is sub- 
mitted as a solution of Mr. Brown’s prob- 
lem in switch and resistance connections of 


last month. The double-throw switch is | 


represented by D and the single-throw 
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FIG. I.—MR. BASS’S SOLUTION. 


switch by S; the main-line connection is 
at E. Throwing the switch D upward and 
closing S puts the resistances in parallel 
and gives 3.333 ohms; closing S alone gives 
5 ohms; closing D downward with S open 
gives 10 ohms and closing it upward gives 
15 ohms. i 


Farmington, Ill. THEO. Bass. 


[Exactly the same solution was supplied 
by Messrs. Frank W. Bone, of Reading, 
Mich.; F. S. Brewer, of Newark, N. J.; 
G. D’Eustachio, of Pittsburg, Pa.; F. R. 
Fishback, of Cleveland, Ohio; R. E. Gibbs, 
of Springfield, Wis.; F. W. Harris, of Wil- 
kinsburg, Pa.; F. G. Hartwell, of Boston, 
Mass.; Frank Johnson, of Detroit, Mich.; 
Wm. Merrill, of Wilmington, Del.; A. Nel- 
son, of Chicago, and Wm. O’Dwyer, of De- 
troit, Mich.—Eb1rTor. ] 


One solution of Mr. Brown’s problem in 
connections is shown by the accompanying 
diagram (Fig. 2). Closing S alone obvi- 


10 
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FIG. 2.—MR. SOUTHERLANDS SOLUTION. 


ously puts the 5-ohm coil in circuit; clos- 
ing D downward with S open puts the 10- 
ohm coil in alone; closing D downward 
with S closed puts the coils in parallel and 
closing D upward with S open puts them in 
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series. Arrangements such as this are fre- 
quently used in laboratory work. 
Ithaca, N. Y. F. J. SOUTHERLAND. 


[The same solution was furnished by Mr. 
James B. Dillon, of Louisville, Ky. It is 
like Fig. 1 so far as connections are con- 
cerned, the only difference being in the 
“lay-out” of the diagram.—Ebitor. ] 


Referring to Mr. Brown’s problem in re- 
sistance and switch connections, I would 


Amer. Klee. 
FIG. 3.—MR. GORILLA’S SOLUTION. 


suggest the arrangement shown by the en- 
closed sketch (Fig. 3). If the single-throw 
switch, S, be closed alone it puts the 10-ohm 
coil in circuit with the main terminals ; clos- 
ing D downward alone puts in the 5-ohm 
coil; closing S and throwing D downward 
puts the two coils in parallel, and closing D 
upward alone puts them in series. 
Ironwood, Mich. Louis J. GortLia. 
[The same solution was sent in by Messrs. 
John A. Kick, of Marietta, Ohio; A. W. 
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FIG. 4.—MR. RAINE’S SOLUTION. 


Lawrence, of Flushing, N. Y.; E. S. Lin- 
coln, of Brookline, Mass. ; Geo. C. Ohlin, of 
South Omaha, Neb.; Gordon Weaver, of 
State College, Pa., and F. W. Cerny, Mesa, 
Ariz.—Ep1ror. ] 


The enclosed arrangement of switches 
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FIG. 5.—MR. STINSON’S SOLUTION. 


(Fig. 4) is submitted as a solution of Mr. 
Brown’s problem last month. The two 
switches are mounted so that the blade of 
the single-throw switch, S, can be set into 
the jaws at one end of the double-throw 


[Vor. XVII. No. 5. 
switch, D. Closing both D and S upward 
puts the coils in parallel and gives 3% 
ohms; then if S be opened, it leaves the 10- 
ohm coil connected to the main terminals 
alone; closing D downward puts the coils in 
series, and closing both switches downward 
puts the 5-ohm coil in alone. 

Brooklyn, N. Y. Cuas. W. RAINE. 


I suggest the accompanying diagram (Fig. 
5) as a solution of Mr. Brown’s problem in 
resistance connections. Two double-throw 
switch blades are mounted so that both of 
them align with the middle pair of jaws, 
only three pairs being used instead of the 
usual four. With both blades to the left, the 
coils are in parallel, giving 34 ohms; with 
A open and B to the left, the available re- 
sistance is 5 ohms; with both blades to the 
right, 10 ohms are available, and with B to 
the right and 4 open, the coils are in series, 
giving 15 ohms. 


West Baden, Ind. C. D. STINSON. 


[Mr. Stinson’s solution is open to the ob- 
jection that with A closed to the left and 
B to the right the terminals would be short- 
circuited. Unpleasant results due to this 
accidental mishandling of the switches 
could easily be avoided, however, by insert- 
ing a suitable fuse in the cross-connecting 
wire, *.—EDITOR. ] 


e 
Storage Battery Connections. 


I submit herewith a problem in storage 
battery connections which may be of some 
interest to some of your readers. There are 
two supply circuits, 4 and B (see diagram) 
of different voltages for charging the port- 
able cells, P. A regulating rheostat, R, is in 
series with either circuit and the portable 
cells, P. At certain times only a few 
portable cells are to be charged, and three 
other large capacity cells, X, Y and Z, are 
used to make up the proper voltage for the 
charging current. The circuits must be so 
arranged that either one, two or three of 
the large cells can be placed in series with 
the portable cells and the charging cur- 
rent. A switch is to be provided so that 
when the three large cells are charged their 
current can be turned into one or two of 
the portable cells through the regulating 
resistance, R. The large capacity cells are 
all the same size, also the portable cells. 


x} ly} [z 
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PROBLEM IN STORAGE BATTERY CONNECTIONS. 


If one of the large capacity cells becomes 
charged more than the other two the con- 
nections for discharging it need not be 
shown. These cells are to be cut out when 
enough portable cells are charging to ob- 
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tain the proper voltage. 
switches are to be used and as few of them 
as possible. 


BROOKLINE, Mass. E. S. LINcoun. 


a A. A: a a 


A Bell and Relay Propiem. 


In a large building are distributed 15 vi- 
brating bells and 18 push buttons. In the 
office is a shutter relay and two 32-c.p. in- 
candescent lamps. Current to operate the 
relay and bells and to light the lamps is 
taken from a I10-volt circuit, but the full 
circuit voltage is not applied to the ter- 
minals of the bells for obvious reasons. It 
is desired to connect up the bells, push but- 
tons, relay and lamps in such manner that 
when the shutter is raised the lamps will 
light and all of the bells will ring; this con- 
dition continues until one of the push but- 
tons (any one of the 18) is pressed, which 
drops the shutter and extinguishes the 
lamps. The dropping of the shutter, of 
course, stops the ringing of the bells. No 
specially arranged bells are allowable; all 
of them must be the ordinary vibrating kind. 
I should like for readers of this paper to 
suggest the proper method of connecting up 
the apparatus to obtain the results de- 
scribed. | 

Washington, D. C. 


—_——— 2 —__—___ 


Caras. W. PETRY. 


Mr. Hardwick's Window Lamps. 


The accompanying diagram (Fig. 1) solves 
the problem presented by Mr. Hardwick 
last month, if we disregard a slight incon- 
sistency in his statement of the proposition. 
He says that “normally every lamp in the 
two windows is turned on by each switch,” 
and further on he says that “nothing un- 
usual was noticed until plug No. 4 burned 
out.” This would indicate that all the lamps 
were controllable by either switch before 
the plug burned out. But, “with plug 2 out 
and the rest in, A operates half the lights 
and does not change them.” The conditions 
would surely be the same if B were left 
open and the plug 2 either in or out; there- 
fore, it is evident that with all the fuses 
in and in proper condition, if B were open 
only half the lamps could be lighted by 
closing 4. 

By tracing the connections of the diagram 


Only common ` 
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[In justice to Mr. Hardwick it should be 
explained that his original letter read 
“every other lamp in the two windows,” 
etc. By some unfortunate mischance the 
word “other” disappeared in the printing 
office.—EnbiTor. ] 


Mr. Hardwick’s faulty connections were 
no doubt as shown by the enclosed dia- 
gram (Fig. 1), which gives all of the com- 
binations he mentions. The error was due 
to the attempt to use a common return 
from each window. Fig. 2 shows the 
proper method of wiring the lamps. With 
this arrangement the fuses will protect the 
circuits without giving rise to puzzling com- 
binations. 

Newark, N. J. F. S. BREWER. 

[Messrs. Bone and Brewer having fur- 
nished identical solutions, the one diagram 
(Fig. 1) has been used for both. The so- 


EXCESSIVE CURRENT CONSUMPTION. j 


lution agrees exactly with Mr. Hardwick’s 
diagram, which was sent in with his letter. 
— EDITOR. ] 


6-8-9 


Mr. Vogel’s Excessive Current Consumption. 


I was surprised not to find in the April 
number any solution of my excessive meter 
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$4.68. At this rate the bill for the month 
would have been about $18, but the bill 
rendered was for $28. During the week of 
the test, the system was connected up two- 
wire fashion temporarily, as shown by the 
accompanying sketch. This appears to 
show that with the two-wire arrangement 
less current is used than with the three- 
wire. I should appreciate very much any 
suggestions that readers of this paper may 
make regarding the discrepancy. 
Philadelphia, Pa. J. C. Vocet. 


[It is hoped that Mr. Vogel’s peculiar ex- 
perience will incite some of our readers to 
an analysis of it. We may say, however, 
that an ammeter is a poor criterion of pow- 
er consumption. Meter bills are for kilo- 
watt-hours, not ampere-hours, and though 
the voltage may not vary greatly, it does 
not necessarily average up at the value as- 
sumed in computing power from the read- 
ing of a recording ammeter.—EDITOR.] 


ee ee 


Another Telephone Problem. 


There are three ordinary bridging tele- 
phone sets on a metallic circuit, and it is 
desired to add standard switches connected 
up so that any one of the three stations can 
ring up either one of the other two alone; 
in other words, the signaling part of the 
equipment is to be changed from party- 
line bridging to selective ringing merely by 
adding switches of regular construction and 
the necessary connections. The ground may 
be used as part of the signaling circuits, but 
not for talking. I should like the readers 
of the AMERICAN ELECTRICIAN to suggest 
solutions of the problem. 


Helena, Ark. R. N. TURNER. 


ee a a. 


Switch Connections for Dimming Stage 
Lights. 


Some years ago I had occasion to pro- 
vide means for dimming an equipment of 
stage footlights, and having no rheostat 
handy, I had to figure out some method of - 
quick manipulation by which the lamps 
could be connected either in parallel for 
ordinary illumination or in two groups in 
series with each other for dimming. The 


FIG. I.—SOLUTIONS TO MR. HARDWICK’S PROBLEM IN FAULTY CONNECTIONS.—FIG. 2. 


and comparing with Mr. Hardwick’s list of 
results obtained under the different condi- 
tions of fuses and switches mentioned in 
his letter they will be found to agree. 
Reading, Mich. FRANK W. Bone. 


bill problem, and submit herewith some ad- 
ditional facts, which I hope will be of in- 
terest. The company made a test for one 
week with a Bristol recording ammeter, 
and under this test the bill amounted to 


arrangement shown by the enclosed sketch 
(Fig. 1) was adopted, and it has given the 
best of satisfaction in the place where it 
was first installed, as well as in many other 
theatres where I have used it since that 
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time. Used in connection with a dimmer 
rheostat it provides a given range of con- 


~ FIG. I.—STAGE LIGHT CONNECTIONS. 


trol with much less resistance in the dim- 
mer than would be required otherwise. By 
making the jaws A longer than the jaws 
B, the lamps, a, a, can be kept lighted while 
the other lamps are extinguished. 
Paragould, Ark. THos. G. VAN SANT. 
[Fig. 2 shows a very similar arrangement 
which has been used for the purpose de- 
scribed by Mr. Van Sant, and also for test- 
room work. It consists of a double-throw, 
double-pole switch, to which are added a 
single pair of jaws and a corresponding ex- 
tension of one blade. The only advantage 
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FIG. 2.—-STAGE LIGHT CONNECTIONS. 


over the arrangement of Fig. 1 is that when 
the switch is open the distributing wires are 
all “dead.”—Enprror. ] 
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Another Meter Reading Problem. 


I have been interested in the tricky meter 
readings which have been published in this 
department, and recently struck the one 
shown by the accompanying diagram. I sub- 


TRICKY METER READING. 


mit it for the consideration of other readers. 
Greensburg, Pa. Wm. W. DEIGH MILLER. 


ee 9 


Problem in Stage Light Connections. 


Perhaps the accompanying problem will 
be of interest to other readers: I had it to 
solve some time ago. The group of circles, 
F, represents the footlights of a stage; the 
group B, the border lights; the box, D, is a 
dimmer, and the square, S, one or more 
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switches of standard construction. The 
problem is to connect up these so that either 
group of lamps can be thrown either di- 
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MR. CONVERSE’S PROBLEM IN STAGE LIGHTING. 


rectly on the supply main ‘or through the 
dimmer, and both groups can be similarly 
controlled together ; in other words, so that 
either or both groups of lamps can be 
burned at full candle-power or dimmed, 
separately or simultaneously. 

Chicago, Ill. J. D. Converse. 


—e 


An induction Motor Trouble. 


Some time ago I installed a 40-h.p. three- 
phase induction motor on a 60-cycle circuit, 
with a compensator for starting, the rotor 
being of the squirrel-cage type. Recently it 
refused to start up, even with the belt off. 
I tested the outside connections carefully, 
foand them all right, and dismantled the 
motor. The rotor bars were solidly con- 
nected, and the stator winding tested out 
absolutely clear and symmetrical. With the 
current off, the rotor turned freely in the 
bearings, and the latter were not worn a 
particle—at least, not enough to be measur- 
able. Putting it back together, it simply 
hummed and stood still. Finding it impos- 
sible to get the machine to run, it was re- 
turned to the builders, who supplied an- 
other one in its place after subjecting the 
obstreperous one to every test possible. 
Very recently I had exactly the same expe- 
rience with a 50-h.p. machine of the same 
type. I have not been able to learn what 
the trouble was with either of them, and 
would appreciate it if some of your more 
experienced readers could suggest an ex- 
planation. 


Brantford, Ont. A. C. Lyons. 
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Mr. Clarke’s Station Trouble. 


Noticing that no explanations were of- 
fered in last month’s paper as to the cause 
of the trouble described by Mr. L. R. 
Clarke in the March number, I submit the 
following suggestions: 
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Mr. Clarke says he cannot load the go- 
kw. generator without its dragging (that is 
just what it is doing). If he will increase 
the speed at the engine governor of the 
go-kw. machine until it takes its propor- 
tional part of the load, and then strengthen 
the field current until he gets the smallest 
amount of idle current possible, this trou- 
ble will be corrected. The reason the dis- 
tant station takes more load when the load 
comes on the railway generator is that the 
speed at the main station drops and the 9o- 
kw. machine picks up the load. The speed 
of the exciter has nothing to do with it, 
provided it will generate the required volt- 
age and supply the requisite exciting cur- 
rent. 

Mr. Clarke does not say what kind of 
governors are used at thé two stations, 
which is very important. Each station 
should have a very sensitive governor if the 
stations are to take proportionate parts of 
the load, otherwise the idle current and 
power factor will be changed so often that 
the power from each station cannot be re- 
corded by the ammeter. 

South Windham, Me. B. H. ELKINS. 
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Mr. Shadbolt’s Telephone Difficulty. 


Referring to W. H. Shadbolt’s telephone 
difficulty, which appears in the April issue 
of the AMERICAN ELECTRICIAN, I submit the 
following explanation, which is simply an 
example of the application of Ohm’s law. 
Assume, for the sake of clearness, that we 
have a circuit of twenty telephones, all in 
perfect working order, that the line has 
no resistance whatever, and that it requires 
one ampere to ring each bell, each bell hav- 
ing a resistance of twenty ohms. It is evi- 
dent that by Ohm’s law the drop across 


one bell will be 20 volts (E = J X R, or 


E=1X 20 = 20). 

Now, assume that the generator in use is 
just capable of giving twenty amperes at a 
pressure of twenty volts. From the above 
it is clear that the resistance across the 
whole line will be one ohm (all bells being 
connected in parallel). 

Now, suppose that, in consequence of the 
poor ground established by the rods driven 
into sandy loam, and by the ground being 
frozen, we have an additional resistance, at 
the particular stations, where the trouble oc- 
curs, of two ohms each. When we ring up 
from either of these stations there is an out- 
side resistance to ring through of 31-19 
ohms, instead of one, and this will allow 


20 


only = 616/29 amperes to pass into 


31/19 


the outside circuit. Since it would require 
20 amperes to ring all the bells, and there 
are only 6 16/29 amperes flowing in the cir- 
cuit, it is perfectly clear why the bells will 
not ring. 

On the other hand, if one tries to ring up 
from one of the other stations, having, as 
assumed before, a ground of no resistance, 
when the current reaches any of the trouble 
stations it will have a resistance of 22 ohms 
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to pass, and with a pressure of 20 volts:a 
current of 10/11 ampere would be allowed 
to flow. This current being so close to the 
required amount, would, without a doubt, 
ring the bells. The values which I have 
used are, of course, not those required in 
actual service, but I assumed them simply 
to make the explanation clearer. 

| W. H. MIDDLETON, Jr. 

Prince Bay, N. Y. ; 


I beg to offer the following solution of 
the telephone problem stated by Mr. Shad- 
bolt in your April issue: 

Suppose, for convenience, that but one tel- 
ephone of the twenty on the line has a 
ground rod driven in dry, sandy soil, and 
call it the “A” telephone. The other 19 
telephones with ground connections to well 
pipes may be designated as “B” telephones. 
A good 1600-ohm polarized telephone 
Finger will operate with not less than 15 
volts at its terminals, and this gives a cur- 


15 
rent of —— = 0.0094 ampere. This means 
1600 


that a 1600-ohm ringer requires at least 
© .0094 ampere to operate it. An ordinary 
telephone hand generator when turned at 
the usual rate generates approximately 75 
volts. Neglecting line resistance, there is a 
pressure of 75 volts across the “A” tele- 
phone when one of the “B” telephones is 
signaling, and this voltage will send 0.0094 


75 


ampere through = 7978 ohms; 7978 


0.0094 


" — 1600 = 6378, which means that the earth 
connection at the “A” telephone may pre- 
sent a resistance as high as 6378 ohms and 
still pass enough current to ring the “A’ 
bell, thus accounting for the fact that the 
“B” telephones can ring the “A” bell. 
Since each -1600-ohm ringer requires to 
operate it at least 0.0094 ampere, each gen- 
erator must give out to the line at least 19 
X 0.0094 = 0.1786 ampere in order to ring 
the other 19 bells satisfactorily. Suppose 
the earth connection at the “A” telephone 
had a resistance of 6378 ohms, the maxi- 
mum resistance which would permit the 
“A” bell to be rung. Then, even ignoring 
the generator resistance, the 75 volts of the 


75 
ringer would send out only —— = 0.0117 
6378 


ampere to the line, instead of the 0.1786 
ampere necessary to ring all of the bells of 
the “B” telephones. This makes clear the 
failure of the “A” telephone to ring the “B” 
bells. 


Cleveland, O. R. S. MUELLER. 


In regard to the telephone difficulty of 
W. H. Shadbolt, as printed in the April 
number, I submit the following explana- 
tion: In the first place, we know that dry 
sand, and also dry ice, are non-conductors. 
Hence in winter we can count on no ground- 
ing surface above the frost line. As moist 
sand is a poor conductor, the amount of 
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surface connection between the conductor 
and the sand governs the amount of cur- 
rent which can be passed from the rod, so 
when we cut off the surface above the frost- 
line, and allow for the gradual drying of 
the soil below, during the winter, we find 
the difficulty is simply a lack of surface 
connection. For proof of this statement 
take an ordinary battery jar, fill it with 
moist sand, insert two battery zincs some 
distance apart, connect these in series with 
a generator and try passing current through 
the sand under different loads. To regulate 
the surface connection, slightly withdraw 
the zincs. The sand acts similar to a 
water rheostat. A connection which will 
ring one bell apparently as well as ever 
and which is sufficient for conversation will 
not necessarily ring nineteen times as many 
in parallel. Where it is inconvenient to 
obtain a connection with permanent mois- 
ture, as in the case of the well pipes, if the 
grounded conductors are soldered to buried 
copper plates much less difficulty will be ex- 
perienced. 


Mapleton, Conn. RALPH E. SPAULDING. 


Mr. Shadbolt’s trouBle is due merely to 
the fact that his ground connections are 
poor, so that while the ringing and talking 
current from any one station to the main 
station may be sufficient, the ground resist- 
ance is too high to permit sufficient current 
to flow from the main station to all of the 
others in parallel. 

West Baden, Ind. C. D. STINSON. 


— e 
Three-Wire Generators in Parallel. 


Enclosed please find a somewhat tardy 
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iny attention until recently. Referring to 
the diagram of connections, I and II are the 
three-wire generators, and X! and X2 are 
the alternating-current compensators con- 
nected with the neutral bus-bar as shown. 
The equalizer switches, S! and S2, of the 
machines 1 and 2, respectively, are double- 
pole switches, while switches 3, 4, 5 and 6 
are single-pole switches of the style used in 
the field circuit of an alternator, resistance 
coils being connected between the stationary 
parts of each switch. When one generator 
is aperating and it is desired to run the 
other in parallel with it, the voltage and 
speed of the incoming machine are proper- 
ly adjusted, and its equalizer switch is then 
closed, as usual. The main switches, 3 and 
4 or § and 6, as the case may be, are then 
put on together and slowly. None of the 
measuring instruments are shown, but it is 
an easy matter for any one to connect them 
in. The shunt winding is connected across 
the brushes, a short shunt. 

I trust the solution is not too late for con- 
sideration. 


Brookline, Mass. E. S. LINCOLN. 


ee 


Faulty Generator Connections. 


A peculiar occurrence, which took place 
recently at the Cudahy Packing Company’s 
plant, Kansas City, Kan., may bear relat- 
ing. The plant consisted of one 200-kw. 
Crocker-Wheeler machine and one 350-kw. 
machine, but owing to increasing demand 
for power a new 300-kw. was purchased. 
Space being limited in the engine room it 
was found necessary to move the switch- 
board and also on account of high water 
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THREE-WIRE GENERATORS IN PARALLEL. 


solution of Mr. Malcolm’s problem in “Con- 
necting Three-Wire Generators in Paral- 
lel,” which appeared in the November 
(1904) number of your paper, and escaped 


‘to raise it 1 5 feet. Accordingly, work was 
commenced early one Sunday morning with 
the intention of finishing before dark. The 
switchboard is a five-panel slate board, with 
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eight power circuits and two lighting cir- 
cuits, each protected by circuit-breakers. 
The generators are 250-volt, compound- 
wound machines operated in parallel and 
connected by the usual equalizer. When 
everything was declared ready, the larger 
machine was started, but contrary to ex- 
pectations it failed to pick up. 

. A thorough search was instituted at once, 
a magneto and bad language being freely 
used. It was discovered that the equalizer 
and series leads were crossed, but when 
these were set aright only 3 or 4 volts re- 
sulted. The small machine was then tried 
and proved all right. After another ex- 
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cramped quarters, mistakes were easy. 

These are the amphibious machines 
spoken of in the September, 1904, issue of 
the AMERICAN ELECTRICIAN, having passed 
through two floods, both of several days’ 
duration. They are to-day apparently as 
good as new. 


Kansas City, Mo. C. E. Bryson. 
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Water Tank Gauge. 


When water storage tanks of about 5000 
gallons capacity are located one hundred 
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FIG. I.—WATER TANK AND POWER HOUSE. 


amination the lead wire coming from the 
generator field winding was found to be 
connected to the same bus-bar as was the 
jumper on the generator terminal board. 
Correcting this proved of no avail, and sep- 
arate excitation was then resorted to, which 
had the desired effect. This should have 
been a hint of impending trouble. 

The voltages were equalized and the ma- 
chines thrown together; there ensued a 
flash, the 200-kw. circuit-breaker opened, 
and the load was all thrown on the larger 
machine. Carefully adjusting their volt- 
ages it was again tried, with the same re- 
sults. Apparently one machine had been 
reversed, and the large machine was se- 
lected as the one by observing the light 
thrown by the arc lamps. The field wire 
leading to the board and one of the volt- 
meter wires were soldered together, and 
when this was changed it reversed the volt- 
meter connection. Then the series and ar- 
mature leads were changed, also the field 
and voltmeter wire, and conditions brought 
back to normal. Had the leads been prop- 
erly tagged before disconnecting, all trou- 
ble would have been obviated. Owing to 
the fact that they had to be lengthened and 
shifted around two or three times in 


feet or more overhead it is not a very easy 
matter to keep accurately informed as to 
the depth of water on hand. When the tank 
is not very high and located so that the en- 
gineer can readily see it, a float with cord 
attached, operating on a scale outside of 
the tank is satisfactory; but when the tank 
is 150 feet or 300 feet, as in the case of the 
Deering Harvester Works, this arrangement 
iS quite impracticable. The sketch here- 
with shows an arrangement made use of to 
enable an engineer to tell directly from 
the engine room, the height of water in a 
tank. A %-inch pipe is run from the tank 
to the ground and then continued about a 
foot underground to the engine room, where 
it connects with the mercury gauge shown 
to larger scale by Fig. 2. A piece of 2-inch 
pipe about four feet long plugged at both 
ends has one end connected to the 14-inch 
pipe from the tank while the other end is 
connected with the vertical pipe as shown. 
The upper end of this vertical pipe is con- 
nected to a glass gauge 18 inches long, 
one end being open to the air. Through 
a small plug in the top of the reservoir mer- 
cury is poured and the valve in the 14-inch 
tank connection opened, which forces the 
mercury up into the glass tube. The prin- 
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ciple of the arrangement is evident. Since 
mercury weighs 13.5 times as much as 
water, about seven feet is required to bal- 
ance the 100 feet of water from the tank. 
The 18 feet of depth in the tank would 
then vary the column of mercury 15% 
inches, making a foot in the tank corre- 
spond to about % inch on the scale of the 
gauge, which is a convenient amount. It 
should be remembered in making such a 
gauge that the height of the column in the 
vertical pipe does not represent the entire 
mercury pressure, since the height in the 
reservoir drops slightly as the column rises. 
If d = depth of tank in feet, 
A = area of reservoir, 
a = area of vertical pipe in gauge, 
s$ = length of scale in inches, repre- 
senting d feet, 
then in filling the tank from zero to the d 
point, the mercury in the vertical tube rises 
s inches, the mercury in the reservoir drops 
sa + A, giving a total increase of s + 
(sa — A), ors (A +a) +A. Equating 
this to the difference of pressure from the 
& 
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FIG. 2.—WATER TANK GAUGE. 

tank gives 12 d ~ 13.59 = s (A + a) + 
A and s = (12 d =~ 13.590) X [A = 
(A + a)], or depth of one foot water on 
gauge scale equals .8836 4 — (A + a) 
inches. In this case where the reservoir 
was 2 inches in diameter and the tube about 
14 inch the ratio of the areas was I to 64, 
consequently the gauge divisions were very 
nearly .8836 inches. 


PHOENIX, ARIZ. Joun D. ADAMS. 


Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Is the tantalum lamp on the market in this 
country, and if so, where can it be obriined: 

No; it is manufactured in Germany only, 
and no agency has been established in this 
country so far as we are aware. 


What is the significance of the letter j used 
by Steinmetz in alternating-current calculations? 
B. C. B. 
It is merely an operator to indicate vector 
addition or subtraction instead of algebraic 
computation. 


Where is the best place to locate the fusible 
plug in an upright submerged flue boiler? 
O. F. S. 
If you mean the ordinary vertical tubular 
boiler, the crown sheet is the proper place 
for the plug. 


Where can I obtain the rubber tube specified 
in “Electrical Designs” for the 6-in. spark coil? 
C. H. 
From any maker of hard rubber, such as 
the Goodrich Company, at Akron, Ohio, 
or any large dealer in such goods. 


What causes a compound-wound generator to 
decrease its voltage as the load increases, the 
load being within the maximum capacity of the 
machine? H. A. S. 

Either the shunt strip across the series 
field terminals is too short or the series 
winding is connected up backwards and is 
opposing instead of assisting the shunt 
winding. 


A small shunt-wound machine wound for bat- 
tery current runs fairly well as a motor, but will 
not operate as a dynamo, even at double its 
normal speed. It has a “polar” armature with 
8 coils. What is probably the trouble and what 
the proper remedy? E. G. 

The field winding probably requires more 
current to excite it fully than the armature 
is capable of delivering. There is no 


remedy. 


Which is better for transmitting heavy alter- 
nating currents, a solid or a stranded conductor? 
(2) What size should be used for 200 or 250 am- 
peres? S. B. F. 

Stranded conductor. (2) That depends 
largely on the distance and the allowable 
drop, but under the Fire Insurance Rules 
rubber-covered conduc‘ors carrying 200 am- 
peres must be not smaller than 200,000 cir- 
cular mils cross-section; for 250 amperes, 
300,000 circular mils would be required. 


Can I supply r1o-volt lamps from a 220-volt 
direct-current circuit? (2) How can a compound- 
wound generator be made to increase its com- 
pounding effect? J. R. W. 

Not without using a dynamotor or a 
motor-generator between the supply line 
and the distributing mains. (2) By length- 
ening the shunt strip across the terminals of 
the series winding, provided the machine is 
not operating in parallel with others. If the 
shunt strip is already at the limit of its ad- 
justment, another one of higher resistance 
must be substituted. 
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What is the best construction for an alternating- 
current magnet? (2) What size and weight of 
magnet would be necessary to lift 20 pounds? 
(3) Would the lifting power of an alternating- 
current magnet be affected if the magnet were 
located in an-iron pipe or casing? S. R. 

The core and all other parts of the mag- 
netic circuit must be thoroughly laminated; 
otherwise, the construction is the same as 
for direct current. (2) We have no data 
for such a magnet and cannot undertake to 
design apparatus. (3) Not if the magnet 
is of the iron-clad type; otherwise, the 
magnet would be affected and the iron pipe 
would probably be heated. 


Which of the circuit arrangements shown in 
Figs. 1 and 2 is preferable for two-station con- 
trol? J.F. L. 

Although Fig. 2 may require more wire, 
it is usually preferable for the reason that 
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FIG, I. 


it can easily be changed to three or four- 
station control; Fig. 3 shows the change 
required to obtain three-station control. 


Am. Elec. 


FIG. 2. 


Moreover, Fig. 2 is not favored by the Un- 
derwriters because both sides of the circuit 
are carried to the switch. 


Why will a direct-current motor start up with 
the field circuit open when the armature switch 
is closed? (2) What is the advantage in using 
six-phase rotaries instead of three-phase? (3) 
What is the voltage between any two adjacent tape 
of a six-phase rotary armature? J. 

Because the field magnet after once be- 


ing excited retains a weak magnetic polarity 


FIG. 3. 


commonly known as residual magnetism. 
(2) Because there is less heating in the 
armature with a given output. Conse- 
quently, a greater output can be obtained 
from a given armature with the same 
amount of heating. (3) This depends en- 
tirely upon the voltage of the supply cir- 
cuit. The voltage between any two ad- 
jacent taps of the armature is 0.354 of the 
direct-current voltage at the commutator 
brushes. 
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About what is the e.m.f. of a battery cell hav- 
ing copper and zinc elements and an electrolyte 
of dilute acetic acid or strong vinegar? (2) 
What is the electrostatic capacity per mile of a 
single No. 12 iron wire suspended 20 feet above 
the ground? (3) Can brass spiral springs which 
have lost their elasticity by being heated be re- 
stored? W. H. S. 


From 0.2 to 0.3 volt. (2) The formula 
for capacity in microfarads per mile of 
length is: 

0.0388 


3 
4h 
log —— 
d 
in which A is the height above the ground 
and d the diameter of the wire in the same 
units. (3) No. 

What is the best arrangement of circuits for 
supplying ninety series enclosed arc lamps, each 
requiring 80 volts at the terminals and the sup- 
ply source being a 2200-volt alternator? (2) Can 
they be divided into four circuits, two of 22 
lamps and two of 23, and the four circuits op- 
erated in parallel from the machine, or will the 


regulator not take up the difference in voltage? 
W. W. 


We should prefer to divide the lamps into 
three circuits of thirty lamps each and in- 
crease the voltage of the machine, if this 
can be done without interfering with other 
circuits. If not, it would be better to run 


‘three circuits of say 25 lamps each and one 


circuit of 15 lamps, putting a permanent 
choking coil in the last circuit to take up 
most of the difference in voltage. Still 
another practical way would be to put in. 
a 100-lamp series transformer and put all 
the lamps on one circuit. (2) Yes, with an 
independent regulator in each circuit. 
What is the area of a circular mil? (2) What 
is the best formula for calculating the size of 
wire in a three-wire system? (3) What is the 
best method of computing the efficiency, required 
current and proper size of feed wire for « motor? 


(4) Will a shunt-wound motor run with its field 
winding open-circuited ? G. H. L. R. 


0.7854 square mil, or 0.0000007854 square 
inch. (2) Compute the size of the outside 
wires as though for a two-wire circuit of 
the over-all voltage and make the neutral 
wire the same size for interior work; for 
outside work make the neutral wire of half 
the cross-section of each outer wire. (3) 
The efficiency cannot be calculated with any 
degree of accuracy; the machine must be 
tested. The required 
current is ascertained 
by multiplying the 
horse-power by 746, di- 
viding the result by 
the voltage, and divid- 
ing this latter result 
by the efficiency ex- 
pressed decimally. For 
the proper size of 
feed wire, multiply the distance by the re- 
quired current and multiply the product by 
27; divide this last product by the allow- 
able drop in volts and the result will be the 
cross-section of the wire in circular mils. 
The factor 27 includes the 25 per cent ex- 
cess current for which the Underwriters re- 
quire provision. (4) If the field magnet has 
much residual magnetism the armature will 
probably run at a very high speed without 
load; it will not carry an appreciable load. 


’ 
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AN AUTOMATIC SYNCHRONIZER. 


To start alternators or rotary converters 
quickly and to bring them from a stand- 
still to full running condition within the 
` briefest possible period is one of the essen- 
tials of modern service, and, consequently, 
the ability to synchronize quickly machines 
which are to operate in parallel is a matter 
of importance. Incandescent lamps con- 
nected between the incoming machine and 
those running have been most frequently 
used in the past to indicate the phase rela- 
tion by the pulsation of the light. Thi- ar- 
rangement does not fulfill the requirements 
of modern service, however, as the phase 
difference is only roughly shown and, fur- 
thermore, there is no indication whether 
the incoming machine is running too fast 
or too slow, the fact of synchronism being 
indicated by dimming of the lamps, at 
which time the operator throws the gen- 
erator switch. Moreover, during the time 
required to close the switch, the machines 
are liable to pass the point of synchronism, 
which would cause the surging of the cur- 
rents between the machines. The introduc- 
tion of the synchronism indicator marked 
a distinct advance in this branch of elec- 
trical practice. By its use it 1s possible to 
determine not only when there is a phase 
difference, but its amount, whether the in- 
coming machine is too fast or too slow, and 
the exact moment when the machines are 
running synchronously and may be par- 
alleled. 

Although the synchroscope was a long 
stride in advance of the older methods of 
indicating synchronism, and still has wide 
general application, it limitations in 
service, as it has no value further than vis- 
ually indicating the conditions of the in- 
coming machine, the throwing in of the 
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izer, an electromagnetic relay switch con- 
trolled by the synchronizer and a similar 
switch arranged to connect and disconnect 
the alternator or converter and controlled 
by the relay switch. The connections are 


FIG. 2.—SYNCHRONIZER WITH RELAY AND 
CONTROLLER SWITCHES. 


clearly shown in Fig. 1. Fig. 2 is a view of 

the synchronizer and relay switch, with the 

hand switches which control their activity. 
Referring to Fig. 1, the main switch is 
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switch when thrown to the right puts the 
main switch in condition to be closed by 
the relay switch; when thrown to the left 
it energizes the tripping coil and causes the 
main switch to open. The synchronizer 
switch merely connects the solenoids of the 
synchronizer to the potential transformers. 
One of these takes current from the bus- 
bars and the other from the incoming ma- 
chine; when the incoming machine is suf- 
ficiently near to synchronism with the bus- 
bars to allow for the brief time required 
for the operation of the switches, the syn- 
chronizer closes the circuit of the solenoid 
on the relay switch, and that switch 
promptly closes the circuit of the closing 
coil on the main switch, which thereupon 
connects the incoming machine to the bus- 
bars. As just intimated, these consecutive 
operations require a very brief time period, 
and the synchronizer is calibrated to allow 
for this, so that when the main switch ac- 
tually closes the incoming machine will 
have reached precise synchronism—unless 
the phase difference is varying too rapidly 
for successful paralleling, in which case the 
synchronizer will fail to close the circuit of 
the relay switch and thereby prevent mis- 
coupling. This is accomplished by means 
of an ingenious attachment in the synchro- 
nizer which withdraws one of its contact 
brushes when the frequency of the incom- 
ing machine differs greatly from that of the 
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FIG. I.—DIAGRAM OF CONNECTIONS FOR AUTOMATIC SYNCHRONIZER. 


switch being dependent on hand operation. 
Accordingly, the Westinghouse Electric 
& Manufacturing Company has brought out 
an automatic synchronizing apparatus 
which is illustrated herewith. The appara- 
tus comprises an electromagnetic synchron- 


provided with two actuating coils, one for 
closing it and the other for tripping it and 
allowing it to open; presumably it is held 
closed by a latch and provided with a spring 
tending to open it when the latch is tripped, 
like a circuit-breaker. The hand-controlling 


active machines; as the difference in fre- 
quencies becomes less this device allows the 
synchronizer contacts to be closed ahead of 
the instant of synchronism by a margin cor- 
responding to the time element of the mag- 
netic switches. 


May, 1905.1 


New Apparatus 


NEW HIGH-DUTY STORAGE BATTERY. 


Fig. 2 herewith shows the Bijur high- 
duty storage battery brought out by the 
General Storage Battery Company, of New 


FIG. I.—BIJUR UNFORMED PLATE. 


York City. The plates are of the Planté 
type; but while they retain the well-tried 
chemical combination of lead and sulphuric 
acid, they differ radically in design and re- 
sults from forms hitherto known. Refer- 


FG. 2.—BIJUR HIGH-DUTY STORAGE BATTERY. 


ence to Fig. 1 shows that the plate is 
made up of multiples of pure lead struc- 
tures in the shape of gratings. These are 
welded in a stiff frame made of lead and 
antimony without the use of any extrane- 
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ous material whatever. Space is provided 
at each end of the sub-element for expan- 


‘sion, and the make-up of the sub-element 


allows for lateral expansion also. During 
the formation process the oxide formed 
assumes an elliptical shape, and is said to 
lock itself securely in the diminutive rect- 
angular cells. The formation, however, is 
such that a slot is left through the center 
of the oxide mass, so that the electrolyte 
can flow freely through it. The advantages 
claimed from following this mode of con- 
struction are, perfect diffusion, absence of 
deleterious sulphation, blistering or shrink- 
age and immunity from buckling. The 
makers maintain that the batteries may be 
charged with a potential of 2.4 to 2.5 volts 
instead of the usual 2.7 volts. Twenty per 
cent. greater capacity is claimed with about 
10 per cent. more reserve lead for the same 
size of plate. Various sizes of plates are, 


‘of course, made; but these differ from the 


one shown only in the number of sub- 
elements combined, the sub-elements being 
of the same size in all of the various plates. 


OUTDOOR OIL SWITCH. 


The demand for a serviceable outdoor 
type of oil switch adapted for use with 
alternating-current series arc lighting sys- 
tems, for cutting out banks of transformers, 


FIG, 3.— OIL SWITCH. 


isolating underground or overhead feeders 
and mains from main systems and operat- 
ing inductive loads of all kinds, led the 
Westinghouse Electric & Manufacturing 
Company to design and place upon the mar- 
ket a switch to meet these requirements. 
It is a double-pole, single-throw switch, 
mounted in a weather-proof case, which 
may be easily attached to poles or cross 
arms in the case of overhead systems, or 
may be hung in manholes where under- 
ground systems are used. The essential 
features consist of knife-blade contacts sub- 
merged in oil and high insulation between 
poles and between frame and live parts. 
Knife-blade contacts are used as they insure 
the best contact for low temperature rise. 
Each jaw has a detachable arcing piece 
which takes the final break, thus preventing 
any possibility of arcing between the jaws 
and blades. These arcing pieces may be re- 
moved very easily when worn out or burned 
away. Suitable barriers are placed between 
the poles, which prevent the arcs from com- 
municating. The switch weighs 40 pounds. 
When so ordered a special oil may be fur- 


273 


nished with this switch which is especially 
suitable for use in cold weather, as it has 
a very much lower congealing point than 
any oil now on the market, which is other- 
wise suitable for oil switch work. One and 
one-half gallons are required to fill the tank. 
The switch has a maximum capacity of 200 
amperes at 2300 volts. 


SEMI-ENCLOSED MULTIPOLAR MOTORS AND 
DYNAMOS. 


Fig. 4 illustrates one of the very com- 
plete lines of multipolar dynamos and motors 
now being manufactured by Bartz, Wygant 


& Brown, Hornellsville, N. Y. The field 


magnet yoke is of cast iron and the mag- 


FIG. 4.—SEMI-ENCLOSED MOTOR. 


net cores are of round wrought iron cast- 
welded into the yoke ring. Pole shoes of 
cast iron are provided; these, of course, 
are removable to allow the removal of the 
magnet coils. The coils are machine- 
wound and insulated in the usual manner, 
and the armature coils are also form- 
wound and individually-insulated. The 
armature core is of the now conventional 
slotted type, built up of thin discs which are 
mounted directly on the shaft. The latter 
is of unusually large diameter, and there- 
fore extremely stiff and strong; it is made 
of the best crucible steel. The bearings 
are of the ring-oiling type, and are pro- 
vided with glass sight gauges and stop- 
cock drains. The commutator is of large 
diameter, built up under heavy pressure 
and insulated with carefully-gauged mica; 
the makers state that loose mica and high 
or low bars are unknown in their commu- 
tators. The brush-holders are of the re- 
action type, carbon brushes being used, of 
course; the current density at the brush 
faces is considerably lower than is usual in 
similar machines, giving a low temperature 
rise at this point. The dynamos are or- 
dinarily compound-wound and the motors 
shunt-wound. The construction of the 
protecting wings on the frame is so clearly 
shown by the illustratien as to require no 
comment. 


THE BARAGWANATH CONDENSER. 


Fig. 5 herewith shows a sectional eleva- 
tion of the Baragwanath condenser manu- 
factured by William Baragwanath & Son, 
Chicago, Ill. The water is fed in the side 
of the condensing chamber, which it enters 
in a thin circular sheet which passes down 
through the contracted throat with such 
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velocity as to carry with it the air passing 
over with the steam and in the condensing 
water itself. A supply of 114 gallons per 
indicated horse-power per minute is said to 
be ample. The throat is carefully bored its 
entire length. The water nozzle is adjusta- 
ble, thereby admitting of close regulation 
of the water supply while still maintaining 
the circular form of the stream of water as 
it enters the condensing chamber, and ex- 
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FIG. 5.—SECTIONAL VIEW OF BARAGWANATH 
CONDENSER. 


posing the same large condensing surface. 
Even when nearly shut off the manufac- 
turers claim there are no bare spots on the 
side of the condensing chamber, the circu- 
lar sheet of water simply being thinner. 
The relief valve seats on a heavy molded 
rubber gasket, which is readily removable 
and is cushioned by a spring to take off the 
jar on the condenser when it lifts. The 
condenser is applicable to any purpose for 
which a vacuum is required. It is set at 
a height of 34 feet above the hot well and 
clears itself of the discharge water and air 
by gravity alone. The manufacturers claim 
that it will secure and maintain a vacuum 
ranging from 24 to 26 ins. ordinarily, and 
will syphon its own water safely up to 15 
feet as a maximum. Any ordinary type of 
pump will answer ‘as a supply. 


ROCHESTER FAN MOTOR OUTFIT. 


The Rochester Electric Motor Company, 
of Rochester, N. Y., manufacture the fan 
motor outfit shown by Fig. 6 herewith. 
The motors in the smaller sizes are bipolar, 
with magnet poles cast integral with the 
yoke or frame. In the larger sizes the 
motors have four poles, the frame being 
of cast iron and the pole pieces built up 
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of punchings and bolted to the frame. In 
the bipolar machines the wires are wound 
directly into the insulated slots, the manu- 
facturer finding that by this means more 


copper could be placed into the same sized , 


slot than with the former coil. The four- 
pole machines are form wound. The brush 


FIG. 6.—ROCHESTER VENTILATING FAN MOTOR. 


holders are of the box type, two flat springs 
in the box providing ample carrying ca- 
pacity without the use of a copper cable, 
and since the current density never ex- 
ceeds 20 amperes to the square inch of 
brush contact, there is no heating or spark- 
ing. Unless otherwise ordered the motors 
are series wound for 115, 230 or 500 volts. 
The field magnet coils are wound on forms, 
heated, dipped into insulating varnish, 
baked and insulated with mica and tape. 
The bearings are of phosphor-bronze and 
flooded with oil by rings of large diameter 
and a special system of spiral grooving. 
The bearings are interchangeable for mo- 
tors of the same size and the oil wells are 
of ample capacity. The curved blades of 
the fan have an expanding pitch and may 
be set to suit the conditions under which 
the fan is to operate. The shape of the 
blades is such that the passage of light is 
unobstructed. Every outfit is rigidly in- 
spected and tested before shipment. The 
size of fans run from 18 to 96 inches in 
diameter andthe speed from 800 to 2,000 
r.p.m. The horse-power of the motors used 
ranges from % to 4 horse-power. The ca- 
pacity ranges from 3,400 cu. ft. of air per 
minute to 6,300 cu. ft. 


IMPROVED MOULDING FOR ELECTRIC WIRES. 


The Improved Moulding Manufacturing 
Company, of Philadelphia, has brought out 
the type of wooden moulding for electric 
wires shown by Fig. 7 herewith. This 
moulding is designed to hold the wires in 
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FIG. 7.—END VIEW OF MOULDING. 


place without the use of nails or tacks until 
the capping can be nailed on. As is well 
known it is next to impossible to hold wires 
in the grooves of the ordinary moulding on 
ceilings and keep it there without the use of 
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nails or tacks. The opening in the groove 
of the moulding shown is made so that the 
wire may go in easily, while the natural 
twist or kinkiness of the wire causes it to 
take such a hold in the groove that it cannot 
be shaken or hammered out. 


ALCOHOL TORCH WITH ADJUSTABLE BLOW- 
PIPE. 


The pocket-size alcohol torch shown by 
Fig. 8 herewith is made by the H. C. 
- Roberts Electric Supply Company, of Phila- 
delphia, Pa. 


Its novel feature consists of 


FIG. 8.—ROBERTS ALCOHOL TORCH. 


the automatic arrangement for fastening 
and adjusting the air pipe and nozzle. Be- 
tween the torch and air pipe a bow spring 
is inserted, which causes the air pipe to 
bind against the keepers. A slight pressure 
of the thumb, as indicated in the engrav- 
ing, enables the user to adjust the nozzle 
by an upward or downward movement of 
the same finger. 
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ALTERNATING AND DIRECT-CURRENT 
GENERATORS. 

The R. M. Cornwell Company, of Syra- 
cuse, N. Y., has recently added to its line 
of small machines, the “Wonder” alternator, 
which is a very interesting piece of appa- 
ratus. It is very desirable from the fact 
that all kinds of experiments can be per- 
formed that require an alternating current. 


FIG. 9.—‘“WONDER” ALTERNATOR. 


It is said to be the smallest alternating-cur- 
rent machine ever offered for sale, and has a 
laminated armature. All parts are inter- 
changeable, and so arranged that they can 
be easily taken apart to show the genera! 
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construction throughout. The machine is 
designed for experimental purposes in 
schools and colleges. It has an output of 
I2 watts, and is wound for a number of 
different voltages. When operating the lit- 
tle machine as a generator the alternating 


I0.—BLUE PRINT WASHING AND DRYING 
MACHINE. 


FIG. 


current can be taken off one end and direct 
current from the other. The machine will 
also operate as a motor on the 110-volt, di- 
rect-current circuit, by using a lamp in 
series. 


BLUE-PRINT WASHING AND DRYING MACHINE. 
The accompanying illustrations show a 
blue-printing washing and drying machine 


FIG. II. —PRINT PASSING THROUGH WIPING DEVICE. 


made by C. F. Pease, of Columbus, Ohio. 
This machine was designed for the purpose 
of reducing the cost of producing large 
quantities of blue prints and to do away 
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with the large washing tanks and drying 
paraphernalia usually occupying a great 
deal of space in a blue-printing department. 
The washing of the prints is accomplished 
by a spray of running water flowing over 
the treated side of the paper only, removing 
the surplus ferro-prussiate in the quickest 
possible time. Prints are not soaked 


FIG. I2.— MACHINE WITH AUTOMATIC SEP- 


ARATING AND DRYING RACK. 


through as in the old process, as the water 
coming in contact with one side of the 
paper only and for but a short time leaves it 
in a condition to dry in about one-third of 
the time usually required. The print is 
placed on the drying rod before washing 
and remains there during the entire process 
of washing, wiping and drying. As it hangs 
in the washing tray on the drying rod, the 
water flows over the 
doubled print, half on 
one side and half on 
the other. The surplus 
water is removed by 
a device which wipes 
the print as it is 
moved upward out of 
the way on the drying 
chains. As the next 
print is pulled through 
the wiping device the 
previous print is car- 
ried still higher up 
and over the top until 
it is automatically 
stripped from the 
chains of the ma- 
chine, falling into a 
drying rack, from 
which the dry prints 
may be removed as 
required. The con- 
struction of the ma- 
chine is clearly shown in the illustra- 
tions. The frame is of cast iron thor- 
oughly braced, and supports the wash- 
ing, dripping and drying devices. The 
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washing tray, guard and pan are made of 
galvanized iron and reinforced by malleable 
galvanized-iron fittings. The upper frame 
carries the small sprockets and chains and 
is made of iron tubing well braced and se- 
cured to the main frame of the machine. 
Screws are provided for adjusting the chain. 
The spray comes through brass tubing 
properly guarded by a copper shield to di- 
rect the spray where required. The drying 
rods are of maple and are provided with 
rubber separators. 


TRIAD FANS. 


The Essex Electric Company, of New- 
ark, N. J., has brought out the combination 
of fans shown by Fig. 13 herewith, known 
as the “Triad.” The outfit consists of two 
fan motors mounted on a fixture that re- 
volves while the fans rotate, and a govern- 
ing fan above or below that is driven by 
the propeller action of the two fans. The 
power utilized in the revolution of the gov- 
erning fan is transmitted through com- 
pound gearing. The fixture revolves on 
ball bearings, and requires no oiling or at- 


FIG. 13.—“TRIAD” FAN MOTOR. 


tention. The electrolier attachment is 
wholly independent and the fixtures and 
motors are dustproof. The oiling device is 
said to prevent the oil from spattering while 
the fan is revolving. At high speed the fix- 
ture revolves at 14 r.p.m., and the govern- 
ing fan at a speed of 126 revolutions. The 
buzz fans revolve on the low speed at 1400 
revolutions and on the high sp&d at 1800 
revolutions. The revolution of the fixture 
may be stopped by tightening a thumb screw 
in the center of the fixture. The motors have 
a trunnion mounting, and are furnished with 
a two-speed switch. 


WIRT ORGAN REGULATORS. 


The Wirt Electric Company, of Phila- 
delphia, Pa., has brought out a regulator for 
organ blowers where these are operated by 
electric motors. The regulator is connected 
by means of a cord to the bellows in such 
a manner that the upward movement of the 
bellows rotates the regulator switch and 
thereby adds resistance to the motor circuit, 
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reducing the speed. A counterweight acts 
to produce an opposite rotation, cutting 
resistance out of the circuit and increasing 
the speed of the motor. By this means an 
automatic regulation is secured whereby the 
proper amount of air in the bellows is 
maintained. The resistance material is a 
continuous ribbon wound without joint 
from one end of the rheostat to the other 
into the desired number of steps, each step 
making direct connection with its commu- 
tator segment. Mica is used solely for in- 
sulation purposes. The switch is a lami- 
nated brush of German silver which in 
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FIG. 


contact with brass commutator bars gives a 
good running surface, fine contact and long 
life. 


——_—__—_¢-0--9——___ 


PRICE LIST WANTED. 


Mr. J. S. Webster, electrical engineer for 
Farwell, Ozmun, Kirk & Co., St. Paul, 
Minn., is about to prepare specifications for 
the electrical equipment of a nine-story 
building which the firm will erect in the im- 
mediate futere, and desires catalogues and 
prices on wiring materials, fittings, switch- 
board material and apparatus, panelboards, 
conduit fittings, electric fixtures, etc. At 
first current will be taken from the electric 
lighting company’s mains, but a complete 
power plant will be installed later on. 

——____-¢-¢-9 = 


TECHNICAL ADVERTISERS ORGANIZE. 


The advertising representatives of a large 
ħumber of concerns engaged in the manu- 
facture of machinery and allied industries 
have formed an organization to be known 
as th: Technical Publicity Association. The 


I14.—WIRT ORGAN REGULATOR, 
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first annual meeting, dinner and election of 
officers was held in the rooms of the Hard- 
ware Club in the Postal Telegraph Build- 
ing, New York, on April 27. An interesting 
address was delivered by Mr. E. P. Harris, 
well known as a broker of trade and tech- 
nical journals. 
———————.¢- ee 


OPENING OF THE MANILA STREET RAIL- 
_ WAY. 


The first important work in the Philippine 
Islands to be completed since the beginning 
of American occupation is the Manila 
Street Electric Rail- 
way, which was for- 
mally opened Mon- 
day, April io. For 
the past two years 
J. G. White & Co. 
have been engaged in 
the work of recon- 
structing the rail- 
ways of Manila. Pe- 
culiar difficulties have 
been met and over- 
come and, where for- 
merly there was a 
horse .car line, with 
eight miles of track, 
built with forty- 
pound rail, there is 
now an electric sys- 
tem as complete as 
that of any city of 
similar size in the 
United States. The 
entire street railway 
system of Manila is 
controlled by the 
same syndicate, and 
it includes, in addi- 
tion to the horse car 
line, a steam line run- 
ning to the suburbs. 
Forty miles of track 
have been laid with 
70-pound rails in the 
city and 94-pound rails in the suburbs. 
Municipal lighting privileges are also con- 
trolled by the White Company. The power 
will be supplied from the new power house 
just completed. The company operates its 
own printing plant, which is located in the 
car barn, and is used for printing time 


tables, circulars, tickets, etc. 
—e 


THE NURNBERG VALVE-GEAR. 


The Nurnberg Works in Germany desire 
it to be known that they use on their steam 
engines a trip valve gear built under their 
own patents (the Marx gear). On their 
gas engines they also use their own gear, 
with which the cut-off of the valve always 
takes place at the same time while the valve 
opens at different points, that is, at full load, 
sooner than at small loads, the time of 
opening being well graded. If the engine 
is entirely unloaded the valve opening point 
is so late that it coincides with the cut-off, 
so that the valve remains shut altogether. 
The opening point only is controlled by the 
gevernor, which has no effect upon the cut- 
off mechanism. | 
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NOVEL INDUSTRIAL BENEFICIAL ASSO- 
CIATION. 


The shop employes of the Crocker- 
Wheeler Company, at Ampere, N. J., have 
organized a beneficial association which has 
a number of novel features. Every employe 
who pays ten cents a week to the associa- 
tion will be entitled to $10 a week for 
twenty weeks during incapacity through ill- 
ness. If he dies his family will receive $1oo. 
The payment of twenty, thirty or forty cents 
a week entitles him to $15, $20 or $25, re- 
spectively, with death benefits of $150, $200 
or $250. The plan went into effect April 3. 

The company has offered to contribute an 
amount equal to the dues paid to the asso- 
ciation. Thus if $6000 is paid yearly in 
dues, the income of the association will be 
$12,000. The company does not require rep- 
resentation in the association, which will be 
run entirely by the employes. 

The president of the Crocker-Wheeler 
Beneficial Association is James Moore, who 
has charge of one of the big planers in the 
main bay of the shops. The other officers 
are Charles H. Brittain, vice-president; Geo. 
T. Owen, financial secretary; Frederick 
Maines, recording secretary, and William 


Lennox, treasurer. 
re re eee 


FORCED DRAFT. 


The argument formerly advanced against 
the use of forced draft instead of induced 
draft that it burns out the grates, seriously 
injures the boilers, and blows gas and smoke 
from the fire doors, is now seldom heard. 
The basis of this opinion, it is stated, orig- 
inated in the experience of some engineers 
with plants equipped with fans operated at 
far above the proper speed. This was the 
result of installing (through ignorance) a 
fan too small for the work, and then forcing 
it above its normal speed in order to secure 
the desired air volume. As a consequence, 
instead of creating an ash-pit pressure of 
34 to 1% inches, which is all that is ordi- 
narily required, the pressure was forced up 
to 5 or even 10 inches, with the attending 
objectionable results. In one instance the 
engineer complained of gas discharged from 
the fire doors, with incidental effects, and 
condemned forced draft. put and out, al- 
though he was favorably disposed toward 
induced mechanical draft. Investigation 
showed that the fan was being operated at 
about 12 inches water pressure. 

When forced draft is used, the air as it 
passes from the ash-pits to the combustion 
chamber is greatly reduced in pressure, ow- 
ing to the resistances of the grates and the 
fuel. Coincidentally, the stack, even if a 
short one, tends to produce a partial vacuum 
in the furnace. As a result it is practically 
impossible to create under proper conditions 
more than a slight excess of pressure in the 
combustion chamber, and this should not be 
enough to force the gases out at the fire 
doors. Accurate knowledge regarding the 
proper application of the fan blower for this 
purpose will readily dissipate any false im- 
pression regarding forced draft, and should 
always be sought before making a decision 
either for or against it.—Communicated. 
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WESTINGHOUSE—GENERAL ELECTRIC. 


Numerous rumors in financial and trade 
circles have been current during the past 
weeks to the effect that the Westinghouse 
and General Electric Companies are en- 
gaged in a trade war and that the patent 
agreement between the two companies has 
been broken. It is well known that the 
Westinghouse and General Electric Com- 
panies have exchanged patent licenses and 
under the agreement covering such ex- 
change each company can freely use the in- 
ventions covered by patents of the other; 
but in other respects the two companies are 
active business competitors. The patent 
agreement was made in March, 1896, and is 
effective for fifteen years. In making use 
of the patent rights under the license each 
company has, however, relied upon its own 
experience in manufacturing and on the 
whole has designed and promoted its own 
apparatus, rather than to make a close copy 
of the other company’s apparatus. The 
effect of the patent agreement has been 
eminently satisfactory to both the companies 
and their stockholders and customers. It 
has resulted in a total saving of about one 
million dollars yearly, which previously was 
spent in patent litigation and various other 
elements of time and expense. The expira- 
tion of the Tesla patents next month has 
stimulated competition among electrical 
manufacturers in the building of the induc- 
tion type of motor. As a result of this the 
two large companies have each brought out 
a new type of induction motor embodying 
changes and improvements in the motor 
covered by the old Tesla patents, and which 
will be placed on the market at a material 
reduction in price. Several other electrical 
manufacturers are now in the market for 
induction motor orders and are prepared to 
make shipments. The expiration of the 
Tesla patents and the attention given this 
important epoch in the electrical industry by 
the concerns engaged in the manufacture of 
electrical apparatus has probably been at the 
bottom of the rumors to the effect that the 
working agreement said to exist between 
the two largest electrical manufacturers as 
to business harmony is about to be termi- 
nated. 
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WESTINGHOUSE CHANGES IN NEW YORK. 


Westinghouse interests will occupy all 
but a small part of the nineteenth and 
twentieth floors of the new Trinity Build- 
ing at 111 Broadway, New York, after May 
1. The executive offices of the Westing- 
house Electric & Manufacturing Company, 
which have for nearly twenty years been 
in the Equitable Life Building, at 120 
Broadway, will be on the nineteenth floor 
of the new building, and the eastern sales 
offices of the Westinghouse Air Brake 
Company and the Westinghouse Traction 
Brake Company will occupy a large part of 
the twentieth floor. The law offices of 
Hunt, Hill & Betts, which have been for 
several years in the Equitable Life Build- 
ing, will be on the twentieth floor ‘of the 
new building, and the remaining part of the 
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floor has been sublet to an engineering 
company. 

The United States Electric Light Com- 
pany, which was absorbed by the Westing- 
house Electric Company shortly after the 
organization of the latter company, opened 
offices in the Equitable Life Building in 
1878, and the building has been more or 
less a Westinghouse headquarters in New 
York for the past twenty-five years, and 
the New York office of Mr. George West- 
inghouse. ) 

The New York sales offices of the West- 
inghouse Electric & Manufacturing Com- 
pany will remain in the Hanover Bank 
Building at Pine and Nassau Streets, with- 
out change, and the New York office of the 
Westinghouse Company’s publishing de- 
partment, formerly at 10 Bridge Street, will 
be connected with them. The export of- 
fices of the electric company will continue 
at the same address, under the management 
of Mr. Maurice Coster, recently appointed 
to succeed Mr. F. B. H. Paine, and the of- 
fice of Mr. Chas. S. Powell the new general 
agent of the electric company, will be con- 


nected with the sales and export offices. 


Messrs. Coster and Powell have arrived 
from Paris and from London to take up 
their new duties after long terms of suc- 
cessful service with Westinghouse interests 
abroad. 
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MACHINE TOOL MOTOR DRIVE. 


At the convention of the National Ma- 
chine Tool Builders’ Association, held in 
Washington on April 11 and 12, the appli- 
cation of individual variable-speed motors 
for the driving of machine tools was dis- 
cussed very fully. Mr. G. Herbert Condict, 
vice-president of the Electro-Dynamic Com- 
pany, Bayonne, N. J., addressed the associa- 
tion on the subject and made the following 
points: 

As to the advantage of the motor-driven 
tool over the belt-driven, it was pointed out 
that in the case of equiping a new shop a 
saving could be made in the initial cost of 
the power plant, owing to the fact that there 
will be less loss in the transmission of the 
power from the engine shaft to the shaft 
of the tool, and, therefore, a smaller power 
plant would be required. With the belt 
drive it had been practically demonstrated 
that the average loss in the shafting and 
belting amounted to at least 50 per cent. of 
the total power developed by the engine. 
This is due especially to the fact that when 
a belt is laced it is made as tight as possible 
in order to provide for stretching, and this 
causes undue loss of power by the excessive 
friction in the bearings as well as in the 
running of the belt itself. After the belts 
have run for some time they become loose, 
and there is a loss of power by their slip- 
ping. In the case of the line shafting itself, 
no matter how carefully the line may be put 
up in the first place, there will shortly be a 
certain amount of deflection, especially in a 
long and heavy shaft, which in time will 
cause a great loss in the shafting bearings, 


even if they are well lubricated. 


In a system of electrical transmission, as- 
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suming that the shop is to be operated at 
say 75 per cent. of the generator capacity, 
so that good efficiency can be obtained from 
the generator itself, the loss between the 
engine shaft and the line will be about 6 per 
cent., the line loss 2 per cent. and the average 
loss in the motors about 17 per cent. There 
will also be a loss between the motor shaft 
and the shaft of the tool itself, where a sin- 
gle pair of gears or a chain drive is used of 
5 per cent, or a total loss between the en- 
gine shaft and the tool shaft of about 28 per 
cent. Attention was called to the fact that 
the loss in the shafting and belting is prac- 
tically a constant loss no matter whether the 
shop is operated at its full capacity or not, 
where the loss in the case of the electrical 
transmission varies practically with the 
power used. Instances were given of a plant 
which has been entirely equipped with in- 
dividual motor drive, in which there was in- 
stalled only one-half of the power capacity 
which had been calculated would be neces- 
sary in the case the shop had been designed 
for belt drive, and that this power plant had 
been operated on an average of only one- 
half of its actual capacity, thus showing that 
in this particular case only 25 per cent. of the 
power was required for running the shop 
with electrical transmission that had been 
estimated on for belt transmission. 
Reference was made to a case in which 
a department of a machine shop was being 
examined, where the bulk of the tools were 
driven from a line of shafting, but one lathe 
was equipped with a variable-speed motor. 
A hot bearing occurred on the line shaft and 
shut down all tools run by the shaft and for 
20 minutes 23 machines were idle, while 
the machinist on the motor-driven tool con- 
tinued his work. As these shutdowns are 
liable to occur in the best regulated shop 
from various defects and troubles of shaft- 
ing and belts, this item of saving is quite an 
important one. ° 


NEW. BOOKS. 


Suction Gas. By Oswald H. Haenssgen. 
Cincinnati, Ohio: The Gas Engine Pub- 
lishing Company. Cloth; 90 pages, § in. 
x 7 in.; several illustrations. Price, $1.00. 
This little book should meet with a warm 

welcome from those interested in gas pro- 

duction and utilization for power purposes. 

It is a simple exposition of the methods 

and objects of producing suction gas and 

includes also data taken from tests made 
with this kind of gas plant in Europe. 


ALTERNATING-CURRENT TESTING. By Fitz- 
hugh Townsend. New York: D. Van 
Nostrand Company. Heavy paper; 32 
pages, 5 in. x 8% in.; 10 illustrations. 
Price, 75 cents. 

The contents of this book comprise a 
synopsis of the course in alternating-cur- 
rent laboratory work which is given to the 
graduating classes in mechanical engineer- 
ing at Columbia University. It is well 
prepared and covers much ground consider- 
ing its mechanical size. The diction might 
be improved considerably in places. but the 
lapses are not wide enough to obscure the 
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author’s meaning; moreover, the actual 
merit of the work greatly overbalances 
these small faults. 


WEBSTER’S INTERNATIONAL DICTIONARY. 
(1900 revision, with additions.) Edited 
by W. T. Harris, Ph.D., LL.D. Spring- 
field, Mass.: G. & C. Merriam Company. 
Sheep; 2350 pages, 8 in. x 11⁄4 in. 
Price, $10.00. 

This edition of the well-known Webster 
dictionary is undoubtedly the most com- 
plete work of its general kind thus far 
issued in a single volume. The 1890 edi- 
tion was thoroughly revised in 1900, and a 
Supplement of 234 pages has been added 
to the main work. Our criterion of the 
character of the book naturally is the de- 
gree of correctness of its technical defini- 
tions, and all of these that we have taken 
the trouble to examine are astonishingly 
accurate and clean-cut in comparison with 
those usually found in general cyclopedic 
works of similar scope. © 


PERSONAL. 


MR. L. E. JEANNIN has just established an 
electrical contract and supply business at Or- 
lando, Fla. 


MR. CHARLES DUCAS, formerly editor of 
the Ratlroad Gazette, has joined Mr. Ray D. Lil- 
libridge in his business of technical publicity. 


MR. A. L. ROGERS, formerly with the Stir- 
ling Company, has joined the staff of the Platt 
Iron Works Company’s New York Office at 93 
Liberty Street. 


MR. RALPH D. MERSAON, the well-known 
consulting electrical and mechanical engineer, has 
removed his office to 11 Pine Street, New York. 
Mr. Mershon’s Montreal office remains in the 
Street Railway Chambers. 


MR. GEORGE B. DAMON, for some time man- 
ager of the New York office of the Wellman- 
Seaver-Morgan Company, Cleveland, Ohio, has 
been transferred to an important position in the 
engineering department at the home office. 


MR. W. K. PALMER, Kansas City, Mo., re- 
cently completed plans and specifications for a 
hydraulic electric plant to be located on the 
Ninnesoah River. The plant is to be built for 
the Kingman (Kan.) Light & Power Company. 


MR. D. B. RUSHMORE, formerly of the en- 
gineering staff of the Stanley Electric Company, 
Pittsfield, Mass., has been transferred to the Rail- 
way Engineering Department of the General Elec- 
tric Company, Schenectady. 


MR. CHARLES H. WILLIAMS, president of 
the Northwestern Electrical Association, has re- 
signed the superintendency of the Madison Gas 
& Electric Company, Madison, Wis., to accept 
the general management of the Wisconsin Light 
& Power Company, La Crosse, Wis. 


MR. GEORGE W. EDGE, eastern salesman for 
the Trumbull Electric Company, Plainville, Conn., 
has been put in charge of the company’s mail or- 
der department and catalogue work, and is busily 
engaged in organizing a complete follow-up sys- 
tem. 

MR. W. A. STADELMAN, who was for ten 
years the General Eastern Agent of the Brown 
Hoisting Machinery Company, has been appointed 
to the same position with the Wellman-Seaver- 
Morgan Company, Cleveland, Ohio. Mr. Stadel- 
man’s headquarters are at 42 Broadway, New 
York. 


MR. RICHARD DEVENS, who has for sev- 
eral years been connected with the European of- 
fice of the Brown Hoisting Machinery Company, 
Cleveland, Ohio, has been appointed manager of 
that company’s New York office to succeed Mr. 
Stadelman, whose resignation is noted in this 
column. 
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MR. A. C. BUNKER, formerly connected with 
the Stanley Electric Manufacturing Company's 
Pacific Coast department, and more recently with 
the John F. Kelly Engineering Company, has 
joined the engineering staff of the Crocker-Wheel- 
er Company in the alternating-current depart- 
ment. 


MR. A. E. FLEMING, who for a number of 
years past has represented the Nernst Lamp Com- 
pany in the capacity of District Sales Manager, 
with headquarters at Chicago, recently resigned 
his position with that company to become the 
Manager of the Nernst Lamp Sales Department 
for the Canadian Westinghouse Company, Ltd., 
Hamilton, Ont., and he is now actively engaged 
in his new duties. 


MR. H. D. CRITCHFIELD, General Counsel 
and Sales Manager of the Automatic Electric 
Company, Chicago, has recovered from a long 
siege of serious illness and returned to his office. 
Mr. Critchfield was attacked by appendicitis in 
January and underwent an operation at the Chi- 
cago Hospital on February 1. While convales- 
cing he was seized with pneumonia, from which he 
has just recovered as noted. 


MR. J. H. HALLBERG, the well-known arc- 
lighting specialist, recently delivered an extreme- 
ly interesting illustrated lecture before the Elec- 
trical Engineering Society at Columbia University 
on “The Application of Electricity to Heavy 
Freight and Trunk Line Railroads.” Mr. Hall- 
berg described in detail all of the various systems 
which have thus far been proposed and experi- 
mented with for trunk line service; also his own 
railway system for transmitting power by single- 
phase current and utilizing it by means of poly- 
phase induction motors on the cars. 


MR. C. E. L. BROWN, of the well-known en- 
gineering establishment of Brown, Boveri & Co., 
Baden, Switzerland, has been appointed consulting 
electrical expert for the Administrative County 
of London and District Electric Power Company, 
which is planning to construct three electric gen- 
erating plants to supply the whole of London 
and those suburbs which are controlled by the 
London County Council. The generating units 
are to be the largest thus far constructed, con- 
sisting of turbine-generators each of 10,000 kilo- 
watts normal output and 20,000 kilowatts maxi- 
mum output ability. 


TRADE PUBLICATIONS. 


TELEPHONES. The Dean Electric Company, 
Elyria, Ohio.—Folders Nos. 1 and 2, devoted re- 
spectively to the Dean ‘‘compact type” wall tele- 
phone sets and portable desk sets. 


GAS ENGINE DYNAMOS. Rochester Elec- 
tric Motor Company, Rochester, N. Y.—Circular 
No. 52, devoted to the Rochester dynamo built 
for gas-engine drive in sizes ranging from 1 to 
20 kilowatts. 


PANELBOARD CABINETS AND COVERS. 
The H. O. S. Engineering Company, Newark, 
N. J.—An eight-page folder containing tabulated 
data and illustrations of H. O. S. panelboard cab- 
inets and covers. 


WATERWHEEL GOVERNORS. Lombard 
Governor Company, Ashland, Mass.—Bulletin No. 
103, devoted to an illustrated description of the 
Type N Lombard governor which was recently 
described in this paper. 


THE METAPHONE. Electric Utilities Com- 
pany, New York.—A catalogue of standard size 
containing an illustrated description of the meta- 
phone, which is a special type of the interior inter- 
communicating telephone system. 


DIRECT-CURRENT MOTORS. Burke Electric 
Company, Erie, Pa.—This is Bulletin No. 3, de- 
voted to the semi-enclosed “Type A M” Burke 
motor. The bulletin is well illustrated and the 
descriptive matter is very complete. 


RICKARDS CORLISS ENGINES. Corliss En- 
gine Works, Philadelphia, Pa.—A book of stan- 
dard catalogue size, containing a brief illustrated 
description of the Rickards-Corliss steam engine 
and a number of testimonials from users. 


NEW YANKEE DRILL GRINDER. Wilmarth 
& Morman Company, Grand Rapids, Mich.—Cat- 
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alogue No. 90, of standard size, devoted to the 
well-known New Yankee drill grinder, which is 
now built in some twelve or fourteen styles. 


MAGNETO WATCHMEN’S CLOCKS.—The 
Holtzer-Cabot Electric Company, Boston, Mass.— 
Bulletin No. 152-A, containing an illustrated de- 
scription of the Holtzer magneto clock and sta- 
tion apparatus for recording watchmen’s move- 
ments. 


STEAM PUMPS. The Canton Pump Company, 
Canton, Ohio.—This is catalogue No. 16B and 
contains brief descriptions, profusely illustrated, 
of the Canton simplex and duplex steam pumps 
for boiler feeding, condensing plants, fire serv- 
ice, etc. 

THE HUNT NOISELESS CONVEYOR. cC. 
W. Hunt Company, New York.—Catalogue No. 
053, containing a profusely illustrated descrip- 
tion of the Hunt noiseless conveyor in all its 
details and numerous illustrations of typical plants 
which have been installed. 


SUMMER COMFORTS. The Fort Wayne 
Electric Works, Fort Wayne, Ind.—This is publi- 
cation No. 5007 and is devoted to a detailed de- 
scription of the fan motors built by this com- 
pany. The pamphlet is artistically executed and 
of unusually attractive appearance. 


CHURCH LIGHTING BY ELECTRICITY. 
Nernst Lamp Company, Pittsburg, Pa.—A hand- 
somely executed brochure setting forth the merits 
of the Nernst lamp for lighting church interiors 
and containing several illustrations which go to 
vindicate the claims made in this direction. 


SIMPLICITY THEATER DIMMERS. The 
Cutler-Hammer Manufacturing Company, Milwau- 
kee, Wis.—The 1905 catalogue of Simplicity dim- 
mers, containing a very complete illustrated de- 
scription of this apparatus, with a list of users. 
The catalogue is well executed and attractively 
bound. 


FAN MOTORS. Westinghouse Electric & Man- 
facturing Company.—Folders Nos. 4044 and 
4045, the former being devoted to the Westing- 
house direct-current fan motors and the latter to 
the alternating-current machines. Both are of 
vest pocket size and extremely artistic in exe- 
cution. 


TELEPHONE AND ANNUNCIATOR PRAC- 
TICE. Electric Gas Lighting Company, Boston, 
Mass.—Bulletin No. 7, containing illustrations and 
brief descriptions of a large number of telephone 
switchboards, annunciphones and _ intercommuni- 
cating telephone systems installed by the E. G. 
L. Company. 

ELECTRIC LIGHTING SPECIALTIES. Far- 
ies Manufacturing Company, Decatur, Ill.—Cat- 
alogue No. 11, containing illustrations and brief 
descriptions of the very comprehensive Faries line 
of special and standard electric light fixtures,. 
shades, reflectors, clusters, canopies, nipples, noz- 
zles, connectors, etc. 


A LITTLE MORE LIGHT.  Ewing-Merkle 
Company, St. Louis, Mo.—This is publication No. 
25, containing a great deal of valuable practical 
information on telephone subjects, such as line 
construction, estimates of installation costs, ex- 
change operation, petitions for franchise, the or- 
ganization of a company, etc. 


ELECTRIC LIGHTING SPECIALTIES. The 
Bryant Electric Company, Bridgeport, Conn.— 
This is the 1905 catalogue of Bryant goods, which 
line comprises lamp sockets of all types, wall re- 
ceptacles, rosette sockets, flush receptacles, ceiling 
rosettes, snap and knife-blade switches, arc lamp 
hanger boards and cutouts, cutout plugs for Edi- 
son plug fuses, attachment plugs, etc. 


VULCAN SHAKING AND DUMPING 
GRATES. A. D. Granger Company, New York. 
Bulletin No. 4, devoted to the shaking and 
dumping grates built by the Granger Company. 
The catalogue is well executed and well illus- 
trated. It includes also illustrations and brief de- 
scriptions of the standard forms of boiler fronts, 
grate bearers, etc., built by the company. 


GENERAL INFORMATION BUREAUS AND 
TICKET OFFICES. New York Central & Hud- 
son River Railroad.—This is No. 38 of the Four- 
Track Series of publications and. contain’ in an 
extremely convenient form a full list of the In- 
formation Bureaus and city ticket offices of the 
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New York Central lines throughout the world, 
together with illustrations of most of the prin- 
cipal offices. 


INDUCTION INTEGRATING WATTME: 
TERS. Fort Wayne Electric Works, Fort 
Wayne, Ind.—A reprint of a very interesting 


paper read by Mr. A. A. Serva before the Colo- 
rado Electric Light, Power & Railway Association. 
The paper is liberally illustrated and contains an 
exposition of the principles of the induction watt- 
meter and a description of the type of meter 
built by the Fort Wayne Company. 


GENERAL STATUTES RELATING TO 
FRANCHISES. H. M. Byllesby & Co., Chicago, 
Ill.—This is a compilation made by a well-known 
Chicago attorney for Messrs. Byllesby & Co. and 
published for complimentary distribution by that 
firm. It gives the general statutes of the various 
states and territories relating to the use of 
streets and highways by street railway, gas, wa- 
ter and electric light companies. 


STOMBAUGH GUY ANCHOR. W. N. Mat- 
thews & Bro., St. Louis, Mo.—A very attractive 
illustrated catalogue entitled “Anchors That 
Hold,” and containing a brief description of the 
Stombaugh guy anchors and wrenches, illustra- 
tions of the methods of installing the anchors, 
a report of very complete tests of the holding 
capacity made by Prof. Carpenter, and a number 
of testimonial letters from users of the anchor. 


CABLE CLIPS AND HANGERS. The Chase- 
Shawmut Company, Newburyport, Mass.—An illus- 
trated folder, designated Bulletin No. 30 and con- 
taining brief illustrated descriptions of the Bos- 
ton cable clip, which the company has been mak- 
ing for several years, and the Shawmut marlin 
cable hanger, which is a new product designed for 
use in places where the Boston cable clip might be 
too expensive. 


WATERTUBE BOILERS. E. Keeler Com- 
pany, Williamsport, Pa.—This is the 1905 cata- 
logue of this company; it is of standard size, 
opening at the end and finely executed. The cat- 
alogue contains illustrations and brief descrip- 
tions of the Keeler watertube boiler and settings 
and the Metesser superheater, together with illus- 
trations of some notable boiler plants and prac- 
tical remarks on the subjects of workmanship, sup- 
ports and settings, superheated steam, circula- 
tion, lignite fuel and bagasse. 


THE “STANDARD” AUTOGRAPH AND 
PICTURE BOOK. The Robbins & Myers Com- 
pany, Springheld, Ohio.—This is an extremely 
ornate publication of the loose-leaf type, contain- 
ing illustrations of the well-known Standard mo- 
tors and fan-motors built by the Robbins & Myers 
Company, together with fac simile reproductions 
of strong testimonial letters from users of the 
R. & M. apparatus. The book also contains illus- 
trations of notable installations, as well as the 
component parts of the latest types of Standard 
motors. 


STIRLING. The Stirling Company, New York. 
—This is an elaborate publication on steam engi- 
neering topics, containing 248 pages 74x10¥% 
inches and profusely illustrated. The mechan- 
ical work on the book is in keeping with the high- 
ly valuable character of its contents, the latter 
by the way, relating only in part to the Stirling 
boiler, boiler setting and stoker. Impurities in 
boiler feed water, moisture in steam, superheated 
steam, fuels for boilers, the utilization of waste 
heat, the analysis of flue gases, and principles of 
steam piping are a few of the subjects treated in 
the book. It is an unreservedly commendable 
piece of work. 


BUSINESS NEWS. 


SHULTZ BELTING COMPANY has removed 
its New York office from 113 Liberty Street to 
111 Chambers Street. 

DIELECTRIC MANUFACTURING COM- 
PANY, St. Louis, Mo., has established a New 
York office at 138 Liberty Street. 

THE NEW YORK SAFETY STEAM POWER 
COMPANY has removed its headquarters from 
11g Liberty Street to the Engineering Building, 
t14 Liberty Street, New York. ° 
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EWING-MERKLE ELECTRIC COMPANY, St. 

Louis, Mo., reports that the month of March was 
one of the best that it has had since its entrance 
into the electrical jobbing field in April, 1903. 
' THE COLONIAL FAN & MOTOR COM- 
PANY has removed its executive offices from Ra- 
venna to Warren, Ohio, where it is in much bet- 
ter position to handle orders and make prompt 
shipments. 


THE TROY ELECTRICAL COMPANY, Troy, 
N. Y., has improved the appearance of its line 
of voltmeters and ammeters (described in this 
paper last February) by substituting a faceplate 
of much handsomer design; the movement remains 
unchanged. 


THE GEORGE W. LORD COMPANY, Phila- 
delphia, manufacturer of boiler feed-water com- 
pounds, has shipped abroad since the first of this 
year 50,000 pounds of compound to India, 30,000 
pounds to Liverpool, Eng., and 30,000 pounds 
to London. 

GENERAL INCANDESCENT ARC LIGHT 
COMPANY, New York, calls attention to the fact 
that the order for the 4000 or more Wright de- 
mand meters which the Boston Edison Company 
is to install, as noted in our last issue, was 
placed with it. 


THE PITTSBURG GAGE & SUPPLY COM- 
PANY, Pittsburg, Pa., has been awarded the con- 
tract for a large oiling system to be installed in 
the new plant of the National Tube Company, Lo- 
rain, Ohio. The White Star oiling system will be 
installed of course. 


THE BLISS ELECTRICAL SCHOOL, Wash- 
ington, D. C., reports that at present there are on 
its rolls students from more than thirty states 
and that electrical positions are filled by its grad- 
uates in nearly every state of the Union and in 
many foreign countries. 


THE STIRLING COMPANY, builder of the 
well-known Stirling boiler, has removed its exec- 
utive offices from the Pullman Building, Chi- 
cago, to the Trinity Building, New York. The 
offices in the Pullman Building will, however, be 
continued as Western sales offices. 


JOHN L. GLEASON, Jamaica Plain, Mass., has 
arranged with the Central Electric Company, Chi- 
cago, and the Commercial Electric Supply Com- 
pany, St. Louis, to carry in stock a supply of his 
molding boxes and to act as his exclusive repre- 
sentatives in their respective territories. 


NORTHWESTERN ELECTRIC EQUIPMENT 
COMPANY, St. Paul, Minn., reports that it has 
been admitted to membership in the National Job- 
bers’ Association and has gone into the electrical 
supply business on a large scale. The company’s 
stock of supplies is said to be one of the most 
complete in the Northwest. 


THE ELECTRIC GAS LIGHTING COM- 
PANY, Boston, Mass., has recently supplied 
“Rotokol!” telephone switchboard outfits for the 
State Normal School, Chicago, the Naugatuck 
(Conn.) High School and is building a similar 
switchboard for the Brockton (Mass.) High School. 
They have also recently equipped a number of fac- 
tories with similar outfits. 

AMERICAN CIRCULAR LOOM COMPANY, 
Chelsea, Mass., states that the National Board of 
Fire Underwriters has cancelled the specifica- 
tions of Rule so-C of the National Code, re- 
ferring to the construction of flexible tubing, 


_ and has restored to the list of approved fittings 


“Circular Loom” of the type manufactured by the 
American Company during the past twelve years. 


THE ARNOLD COMPANY is the new name 
of the progressive concern heretofore known as 
the Arnold Electric Power Station Company, the 
headquarters of which are in the Marquette Build- 
ing, Chicago. The change in name is the only 
one which the company has undergone; it will con- 
tinue along the lines heretofore followed, under 
the direction of its energetic president, Mr. Bion 
J. Arnold. 


C .& C ELECTRIC COMPANY has removed 
its general offices from 143 Liberty Street, New 
York, to the works at Garwood, N. J., this step 
having been found expedient on account of the 
necessity for close touch between the general 
offices and the factory and the difficulty of main- 
taining this under the great increase, in business. 
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A branch office will be maintained, however, at 
149 Broadway, New York. 


ALLIS-CHALMERS COMPANY, Milwaukee, 
has removed its general offices from Chicago to 
Milwaukee in order to be in closer touch with the 
works. The company has decided to begin imme 
diately an extension to the Milwaukee works for 
the manufacture of electrical machinery of all 
kinds, and the construction of steam turbines, 
hydraulic turbines and gas engines. This exten- 
sion, it is estimated, will cost about $3,000,000. 


THE AMERICAN DIESEL ENGINE COM- 
PANY, New York, announces the closing of con- 
tracts recently for Diesel engine installations as 
follows: Baldwin Locomotive Works, 450 horse- 
power; Gorham Manufacturing Company, 450 
horse-power; Citizens’ Electric Light & Ice Com- 
pany, Lebanon, Ind., 345 horse-power; Baxter 
Springs (Kan.) Electric Company, 75 horse- 
power;; the Effingham (Ill.) Light & Power Com- 
pany, 240 horse-power. 


THE DODGE COAL STORAGE COMPANY, 
New York, has acquired from the United Tel- 
pherage Company the exclusive right to manufac- 
ture and sell the telpherage systems hitherto man- 
ufactured and marketed by the latter company 
in the United States. All current correspondence, 
plans, drawings, etc., have been transferred to 
the Dodge Coal Storage Company, New York, 
and future communications concerning telpher- 
age outfits should be addressed to that company. 


THE NATIONAL ELEVATOR COMPANY, 
Honesdale, Pa., and New York City, under the 
new management has closed a number of im- 
portant contracts recently for elevators in large 
apartment houses in New York, as well as in- 
stallations in buildings of other classes. Mr. H. 
F. Guerney is president of the reorganized com- 
pany, and Mr. R. E. Carichoff, the well-known 
elevator specialist, is consulting engineer. The 
company recently established new offices at 400 
West 23d Street, New York. 


FREDERICK PEARCE COMPANY is the 
style of a new corporation, chartered under the 
laws of the State of New York, which has suc- 
ceeded to the business of Frederick Pearce. Mr. 
Pearce is president of the new company; his 
son, Charles F. Pearce, vice-president; and Mr. 
George H. Tamlyn, secretary and treasurer. The 
company will continue the well-known lines of 
telephone, telegraph and electric light apparatus 
previously built by Mr. Pearce, and will consid- 
erably enlarge the scope of the business. 


THE STROMBERG-CARLSON TELEPHONE 
MANUFACTURING COMPANY, Rochester, N. 
Y., reports a flourishing business in its line of 
work, having closed contracts recently for a large 
number of switchboards. Among these is a con- 
tract with the United States Telephone Company, 
of Columbus, Ohio, for a tollboard which is said 
to be the largest one ever built for an independent 
telephone company. The éontract includes all of 
the equipment necessary for the board, together 
with a test board, a chief operator’s desk, a 
switching section and a messenger call box. 


BROWN-CORLISS ENGINE COMPANY, Cor- 
liss, Wis., recently received an order from the 
National Tube Company for two 38-in. and 7o-in. 
x 60-in. tandem compound rolling mill engines 
for especially heavy work at the McKeesport 
plant. This important contract was secured by 
reason of the satisfactory performance of a 19-in. 
mill engine formerly built by the Brown Company. 
The company now has twenty-six engines going 
through its shops, including the 20,000,000-gal. 
pumping engine for the city of Milwaukee, which 
was mentioned in this column a few months ago. 


THE MURRAY IRON WORKS COMPANY, 
Burlington, Ia, is constantly receiving strong 
testimonials to the merits of its well-known Cor- 
liss engines. The company has bound in conven- 
ient form fac simile reproductions of a large num- 
ber of these letters and classified them accord- 
ing to the character of work done by the engines. 
Book No. 1, for example, contains the letters re- 
lating to engines used in electrical work; book No. 
2, those relating to engines used by railroads, 
mines, cotton mills, lumber mills, and similar es- 
tablishments; No. 3, flour mills and elevators, 
and No. 4, oil mills. All of the testimonials are 
unqualifiedly favorable. 
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CLEVELAND ARMATURE WORKS, Cleve- 
land, Ohio, has established an engineering depart- 
ment based on its extensive experience in the re- 
pairing of electrical machinery during the past 
ten years and a careful analysis of the design 
and construction of the various lines of ma- 
chines built in this country. The new department, 
by reason of the company’s unique experience, is 
well qualified for getting up special designs for 
dynamos, motors, lifting magnets and other elec- 
trical apparatus, revising existing lines, and sup- 
plying all of the preliminary calculations and data 
for any concern proposing to establish an elec- 
trical manufacturing business. 


MARINE ENGINE & MACHINE COMPANY, 
Newark, N. J., announces that the Armington & 
Sims engines, which it recently made arrangements 
to manufacture, will be built in sizes ranging 
from 10 to 3000 horse-power, in both horizontal 
and vertical types, in side-crank and center-crank 
forms, simple and non-condensing, in high, me- 
dium and slow speeds, with single valve and with 
Corliss valves, and adapted to direct-connection 
or other modern requirements. Mr. Gardner C. 
Sims has acquired an interest in the company’s 
business and becomes its general manager. As 
noted in last month’s issue, the engines will be 
built under Mr. Sims’ personal direction. 


THE NILES-BEMENT-POND COMPANY has 
announced the purchase of a large factory prop- 
erty at Nicetown, Philadelphia, formerly occupied 
by the Cresswell & Waters Company, for an ad- 
dition to its Philadelphia plants. This property 
will be greatly improved and equipped with mod- 
ern facilities for use as a foundry for the 
Bement-Niles Works branch of the company at 
21st and Callowhill Streets, and also the Niles 
Crane Works branch at Meadow and Mifflin 
Streets. This increase of facilities is one of the 
many important developments that have been 


gm 


CENTRAL 


AMERICAN ELECTRICIAN. 


made by the Niles-Bement-Pond Company recent- 
ly, owing to the recent large increase of business 
and many large contracts which have been taken. 
The combined plants in Philadelphia, regard- 
less of the three other large plants operated by 
the company at Hamilton, Ohio; Plainfield, N. J., 
and Hartford, Conn., will now employ about 
2,000 men. 


NATIONAL ELECTRIC COMPANY.—The 
First National Bank, Milwaukee, having had as- 
signed to it about two-thirds of the capital stock 
of the National Electric Company to secure loans, 
has taken over the control of the latter company. 
John I. Beggs, Charles F. Pfister, Frederick Vogel, 
Jr., J. H. Van. Dyke, Jr., all First National Bank 
directors, have been elected directors of the Na- 
tional Electric Company, replacing S. W. Watkins, 
president, F. H. Bigelow, chairman of the board, 
F. C. Randall, director, vice-president and general 
manager, and Gordon Bigelow. Former directors, 
A. N. McGeoch and B. T. Becker, remain on the 
board. John I. Beggs has been elected to and ac- 
cepted the presidency of the company and will di- 
rect its affairs. The business of the company will 
be actively continued and all contracts will be 
promptly completed. The indebtedness of the com- 
pany is now being ascertained and, when known, 
a meeting of the creditors will be called to con- 
sider the best plan to protect all creditors and 
promote the future welfare and progress of the 
company. 

GENERAL ELECTRIC COMPANY has just 
brought out two new lines of motors, one a direct- 
current and the other an induction motor. The new 
direct-current line ranges from 20 to 185 horse- 
power, and the machines are all six-pole, with 
laminated magnet poles bolted to a steel yoke 
ring and journal brackets of the ring and spider 
type; these motors are provided with sliding bases 
and may be mounted on the floor, wall or ceiling. 
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The alternating-current line ranges from 1 to 35 
horse-power, and differs from the well-know& line 
hitherto built chiefly in the form of frame em- 
ployed. Instead of the usual circular housing with 
slots for ventilation, the containing frame consists 
of two rings united by horizontal struts at suffi- 
ciently close intervals for mechanical strength, 
the whole being cast in one piece; the stator is 
mounted in this skeleton frame and the journals 
are in ring-and-spider brackets very similar to 
those used on direct-current machines. The new 
frame gives vastly more effective radiating sur- 
face, better ventilation and less weight, without 
sacrificing any protective features. 


C. H. WHEELER CONDENSER & PUMP 
COMPANY.—The announcement is made that the 
Barr Pump Company, of Philadelphia, has been 
taken over by a new company to be known as the 
C. H. Wheeler Condenser & Pump Company. 
Mr. C. H. Wheeler, formerly president and man- 
ager of the Wheeler Condenser & Engineering 
Company, is now identified solely with the new 
company. The personal services of Mr. Wheeler, 
ample capital, modernly equipped works and an 
up-to-date engineering staff, place the company 
in a position of unusual strength on condensing 
apparatus and pumps of any size and description 
for all purposes where such machinery is re- 
quired. The company’s principal office is in 
Philadelphia at Lehigh Avenue and 18th Street, 
and the New York branch is at 26 Cortlandt 
Street. Additional branches in Chicago and other 
large cities will soon be established. The officers 
of the company are John Pitcairn, president; 
George Burnham, Jr., who is connected with the 
Baldwin Locomotive Works of Philadelphia, vice- 
president; C. H. Wheeler, secretary and gertral 
manager; Otto W. Schaum, works manager; W. 
H. Rometsch, of the Fletcher Works, Philadel- 
phia, treasurer. 


NEWS. 


Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 


TUSKEGEE.—The Council is reported to have 
decided to construct an electric light plant. 


LUVERNE.—The Luverne Electric Light & 
Water Company has been incorporated with a 
capital of $10,000, by J. R. Horn, J. M. Cody, -R. 
G. Reddach and others. 


LINEVILLE.—The Council has granted to 
John S. Jamison and associates a franchise for 
water works and an electric light plant, also tele- 
graph and telephone systems. 


ARKANSAS. 


EL DORADO.—The new electric light plant, 
which has been in course of construction for 
some time, is nearing completion, and it is ex- 
pected that the town will soon be lighted from 
that source. 


FORREST CITY.—W. M. Partridge is said to 
have recently acquired a half interest in the plant 
of the Forrest City Light & Power Company, but 
none of the details of the transaction have been 
made public. 


CALIFORNIA. 


SEBASTOPOL.—The Sebastopol Light, Power 
& Water Company was recently incorporated with 
a capital of $25,000, by W. P. English, G. W. 
Kingsbury and A. B. Swain, of this city. 


SAN FRANCISCO.—The new power station of 
the Mutual Electric Light Company, at the corner 
of Spear and Folsom Streets, has been running 
for about six weeks and is giving entire satis- 
faction. 


MODESTO.—It is stated that the Tuolumne 
Electric Company recently applied for a franchise 
to erect poles and string wires along the county 
roads for the transmission of electric current, and 
bids for said franchise will be received until 
May 2. 

SAN LUIS OBISPO.—The San Luis Obispo 
Gas & Electric Company is contemplating the con- 
struction of an electric light plant, the cost of 


which is estimated at $30,000. It will be situ- 
ated near the gas works in this city. Mr. B. F. 
Thomas is manager of the company. 


COLORADO. 


GUNNISON.—The citizens voted recently for 
an issue of bonds to the amount of $100,000, the 
proceeds to be used in constructing water works 
and an electric light plant. 


STERLING.—The Sterling Public Service Com- 
pany’s plant was burned to the ground on the 
zoth of April. The building was a total loss. 
The boilers and engines can be repaired. Genera- 
tors, switchboard and all supplies are already on 
hand. The loss is estimated at $8000. 


CONNECTICUT. 


CHESHIRE.—The Town Council is consider- 
ing the advisability of establishing a municipal 
electric light plant. 


FLORIDA. 


JACKSONVILLE.—The Aultman & Taylor 
Machinery Company was awarded the contract for 
supplying a new boiler to the electric light plant 
here at a cost of $4300. 


GEORGIA. 


MONROE.—J. B. McCrary, of Senoia, has been 
selected to prepare plans for an electric light plant. 
Bonds for the purpose will be issued to the 
amount of $15,000. 


GAINESVILLE.—The North Georgia Electric 
Company is about to commence the erection of a 
large dam at Wilson’s Shoals, on the Chattahoo- 
chee River It will cost approximately $150,000 
and 100 men will be employed on the work, which 
is expected to require a year to complete. About 
2500 horse-power will be generated and trans- 
mitted to the city for distribution to the various 
enterprises requiring it. This will be the fifth 
dam erected by this company. Three have been 
built on the Chestatee River and one has already 
been erected, on the Chattahoochee River at the 
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Dunlap Shoals. The lower dam on the Chestatce 
River supplies power to the city, while the two 
higher up on the river furnish power to Dahlonega 
plants. The Chattahoochee dam gives current to 
the street railway system now in operation here. 
Wilson’s Shoals are five miles west of Gaines- 
ville and the dam there will be seven miles below 
the one at Chattahoochee Park. It will be 35 feet 
high and 600 feet long. 


IDAHO. 


LEWISTON.—Francis Jenkins, of Moscow, is 
said to be interested in the construction of a 
power plant at Elk Creek Falls, near here. 


WEISER.—John R. Pierce, Pitts Ellis, W. H. 
Adams, T. C. Galloway and J. H. Morrison have 
incorporated the Weiser Electric Light & Power 
Company, having a capital stock of $50,000. A 
power plant, estimated to cost $32,000, will be 
constructed on the Weiser River and pushed to 
completion as rapidly as possible. 


ILLINOIS. 


CHICAGO.—A new engine and generator are 
to be installed in the Chicago Avenue pumping 
station. 


MACKINAW.—The new electric light system 
is now in operation here and proving very satis- 
factory. 


CHICAGO.—The Western Water, Light & Trac- 
tion Company has been incorporated with a cap- 
ital of $10,000. 


HENRY.—The plant of the Henry Electric 
Company, formerly owned by the Messrs. Ster- 
rett, has been sold to J. J. Crickenberger. 


WOODHULL.—The plant of the Woodhult 
Electric Light Company is said to have been de- 
stroyed by fire recently, but the extent of the 
loss is not known. 


PARIS.—The electric light and gas plants have 
been sold to J. N. C. Shumway, of Taylorville, 
who is said to be the Western agent of a syndi- 
cate of Eastern capitalists. 
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MIDDLETOWN.—Mr. Sturgis, farmer pro- 
Prietor of the electric light plant here, recently 
traded his interest in the same to W. A. Craw- 
ford for residential property owned by the latter 
in Delavan, 


CHICAGO.—It is stated that the Chicago Edi- 
son Company is about to erect a sub-station at 
8284 Market Street. The plans are being pre- 
pared by Shepley, Rutan & Coolidge. It will 
be a two-story building, 40 x 100 feet, built of 
brick and stone, and will cost $75,000. 


MARSEILLES.—The water works and electric 
light plant, heretofore operated by the Marseilles 
Land & Water Power Company, are said to have 
passed under the control of a new corporation, 
known as the Consolidated Water & Light Com- 
pany, and having a capital of $100,000. It is pro- 
posed to erect a new power house, the old water 
works station is to be torn down and the flume 
enlarged. It is also proposed to install an aux- 
iliary steam plant. John M. Nicholson is presi- 
dent of the new concern, and A. E. Cooper, sec- 
retary. 

INDIANA. 


LA PORTE.—Frank R. Northam has been ap- 
pointed receiver for the Edwards Railway & Elec- 
tric Light Company. 


HOPE.—The contract for the new electric light 
plant to be erected in this city has been awarded 
to the Ryan Construction Company, of Indianap- 
olis. 


LEBANON.—It is reported that Cropsey & 
Lamm, of Cincinnati, are preparing plans for an 
electric and cold-storage plant to be constructed 
here. 


CONNERSVILLE.—The Connersville Gas, Elec- 
tric & Power Company’s plant has been sold to 
George B. Markle, of Hazleton, Pa., who will ex- 
pend a considerable sum in improvements. 


LIGONIER.—Bids are being considered for 
lighting the city by electricity for a term of ten 
years from November, 1905, with forty or more 
2000-c.p. enclosed-arc lamps; also for furnishing 
an incandescent sysem of electric lighting, and a 
system of commercial arc lights for business 
houses and residences for the same term of years. 


MISHAWAKA.—The plans for the organiza- 
tion of the Indiana & Michigan Electric Company 
have been consummated and the company has filed 
articles of incorporation. A plant will be erected 
on the St. Joseph River, whence power will be ais- 
tributed throughout Indiana and Michigan for 
lighting and operating trolley lines and manufac- 
turing plants. 


MUNCIE.—The Citizens’ Electric Light Com- 
pany, capitalized at $200,000, and composed 
largely of Muncie business men, has been or- 
ganized for the purpose of supplying electric light 
to Muncie people at a cost of 5 cents a thousand 
watts instead of 12 cents, which is the charge 
now made for supplying lights for commercial pur- 
poses. William F. Warner is president and C. R. 
Hathaway, secretary. f 


INDIAN TERRITORY. 
COWETA.—The Coweta Electric Light Com- 


“pany has completed its plant and is wiring the 


town. Orders have been received for over 200 
lights, besides those furnished the municipality. 


MUSKOGEE.—The Grand River Power Com- 
pany has been organized and incorporated, with 
a capital of $10,000. A 40,000-h.p. plant will 
be constructed on the Grand River, about eleven 
miles below here. Current for lighting and power 
purposes will be furnished to this city, and Wag- 
oner and Fort Gibson are also interested in the 
project. C. N. Haskell is president and Carl 
Pursell, secretary, both of this city. 


IOWA. 


LETTS.—An electric light plant is to be in- 
stalled in this city by the Reinz Company. 

CONRAD.—W. J. Stanton is interested in the 
construction of an electric light plant here. 

SIOUX CITY.—Samuel McRoberts and Edward 
Tilden have been granted a franchise to establish 
an electric light plant in this city. 

MISSOURI VALLEY.— L. A. Little is said to 
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have succeeded to the entire business of the Mis- 
souri Valley Electric Light Company. 


WINTERSET.—The Des Moines Heat, Light & 
Water Company, of Des Moines, is reported to 
be considering the advisability of putting in a 
central heating plant and water works at this 
place, at a cost of $60,000. 


KANSAS. 


LINDSBORG.—Bids are being considered for 
the construction of a municipal lighting plant to 
cost $29,000. George C. Morgan, of Chicago, is 
the engineer in charge of the work. 

ELLSWORTH.—Paul Reaume is said to have 
purchased a portion of the lot on which is located 
the Ellsworth Electric Light Company's plant. 
Reports state that Mr. Reaume will be interested 
in the construction of a new power house in the 
near future. 


LYONS.—The Lyons Electric & Manufacturing 
Company will receive bids about May 10 for ma- 
chinery for an electric light plant, which will 
cost from $8000 to $10,000. The company has 
engaged a superintendent and will construct the 
plant by its own labor. The new concern has 
been granted a twenty-year franchise. 


KINGMAN.—The plans and specifications have 
been completed for the hydro-electric power sta- 
tion of the Kingman Light & Power Company, a 
concern recently incorporated with a capital of 
$25,000. The plant will be operated by means of 
water power derived from the Minnescah River, 
and an auxiliary plant will be installed equipped 
with a gas engine and suction gas producer. 


WAVERLY.—The contracts for constructing an. 


electric light plant have been awarded as follows: 
For engine, boiler, pipe and fittings, English Iron 
Works, Kansas City, Mo.; generator exciter and 
switchboard, Hodge-Walsh Electrical Company, 
Kansas City; heater, trap separators, feed pump, 
etc., Kansas City Engineering Company, and lamp 
and pole line equipment, to the B-R Electric Com- 
pany, of Kansas City. 


KENTUCKY. 


LAWRENCEBURG.—Bids will probably be re- 
ceived shortly for the proposed electric light plant 
to cost $12,000. Address W. E. Dowling, of the 
Commercial Club. 


CARLISLE.—A company has been organized 
here, with C. C. Cole as president; M. V. Bos- 
tain, vice-president; George A. Straus, secretary, 
and John N. Riss, treasurer. Active construction 
work has been begun on a $15,000 electric light 
plant, and it is hoped to have it in operation about 
the first of June. 


DANVILLE.—The Danville Light, Power & 
Traction Company has filed articles of incorpora- 
tion. The following are the officers: President, 
Charles C. Fox; vice-president, Walter T. Scott; 
secretary, treasurer and general manager, Arnold 
Honegger. Work will begin at once on an up-to- 
date electric light plant. 


LOUISIANA. 


HOMER.—Charles H. Levy, consulting engineer, 
of Shreveport, writes that it is proposed to con- 
struct water works and an electric light plant here 
at a cost of $20,000. 


LAKE CHARLES.—Bids are being considered 
by the Council for furnishing the city with electric 
lights; also for the sale of the franchise for the 
use of the streets for electric lighting. 

AMITE CITY.—H. C. Hull, of this city, and 
Hyman C. Reed, of New Orleans, are erecting an 
electric light and power plant here. The plant will 
also furnish lights to Roseland and Independence. 


MAINE. 


BRADLEY.—Local press reports state that Fred 
W. Ayer, of Bangor, and associates, will construct 
an electric plant for the generation and distribu- 
tion of electricity for power purposes in Bradley. 


PORTLAND.—The Cascade Light & Power 
Company has been incorporated with a capital of 
$100,000 to manufacture and distribute gas and 
electricity. C. C. Hight, of Boston, is president, 
and L. L. Hight, of this city, is secretary. 


BANGOR.—Report is received of the consolida- 
tion of the Oldtown Electric Light Company, the 
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Bangor, Orono & Oldtown Railway Company, the 
Public Works Company, and the Bangor, Hampden 
& Winterport Railway Company, under the name 
of the Bangor Railway & Electric Company. The 
company is capitalized at $1,000,000. 


BANGOR.—Maine people and especially those 
on the northeastern border will be interested to 
learn that the Grand Falls Power Company has 
been incorporated at Ottawa, Ont., with a capital 
stock of $200,000. The incorporators are: Sir 
William C. Van Horne, of Montreal; U. S. Sen- 
ator Redfield Proctor, of Proctor, Vt.; Richard B. 
Angus, of Montreal; Hugh Havlock McLean, of 
St. John, N. B.; Frank C. Partridge, of Proctor, 
Vt.; Frank Ray Kimbley, of New York, and Ernest 
Alexander of Montreal. The company’s plans in- 
clude the construction of a canal and hydraulic 
raceway, dams, conduits, buildings, wharves, reser- 
voirs, flumes, railways and all other improvements 
necessary for the successful development of power 
at Grand Falls, N. B. 


MARYLAND. 


MARYLAND.—Plans have been completed by 
the Baltimore County Water & Electric Company 
for a power house to be erected at Herring Run. 
S. W. Cooper, Highlandtown, is chief engineer and 
superintendent. 


MASSACHUSETTS. 


MANSFIELD.—At a town meeting held recently 
it was voted to extend the electric lighting system 
to West Mansfield station. 


HOLYOKE.—The Holyoke Water Power Com- 
pany is completing plans for utilizing the surplus 
water of Connecticut River; it is proposed to ex- 
pend about $60,000. 


MICHIGAN. 


L’ANSE.—It is stated that $10,000 bonds will 
be issued for the construction of an electric light 
plant. 


JACKSON.—The Commonwealth Power Com- 
pany has let the contract for a $100,000 steam 
power plant to be constructed by them here. 


DETROIT.—The House is reported to have 
passed a bill granting permission to the city to 
issue $150,000 bonds for lighting improvements. 


BARAGA.—The Legislature has passed a bill 
allowing this village to issue $40,000 bonds for the 
construction of an electric light plant and water 
works. ° 


MENDON.—The citizens have voted to issue 
bonds to the amount of $15,000, the proceeds of 
which will be used to establish water works and 
an electric light plant. 


MUSKEGON.—The ordinance granting to the 
Morton B. Wheeler Company a franchise to fur- 
nish electric light and power within the limits of 
Muskegon has been passed by the Council. 


MENOMINEE.—Reports state that Holmes & 
Son, of this city, are perfecting plans for the con- 
struction of a dam and canal at Grand Rapids on 
the Menominee River, which will furnish electric 
power to the amount of from 4000 to 10,000 horse- 
power. The company owns the land on both sides 
of the river at Grand Rapids and has recently 
secured a charter for the establishment of a power 
plant at that point. 


PENTWATER.—The Oceana Electric Com- 
pany has been succeeded by the Oceana Electric 


“Light & Power Company, Inc., with B. C. Lind- 


ley, who was manager of the former company, as 
president. The company is now in the market for 
bids for the construction of a hydro-electric plant 
in this vicinity, the equipment to include two- 
direct-connected units of 400 and_300 horse-power 
capacity and about 38 miles of 25,000-volt lines. 
It is desired that the work proceed as far as pos- 
sible before winter. 


MINNESOTA. 


DULUTH.—Bonds are being sold to the amount 
of $140,000 for water works and a lighting plant. 


TORAH.—tThe Torah Telephone & Improvement 
Company has been incorporated to construct water 
works, an electric light or gas plant and a telephone 
exchange. 
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MINNEAPOLIS.—Notice is received of the in- 
corporation of the International Lighting Company, 
with a capital of $2000, by C. W. Jenne, J. W. 
Furber and others. 


WINONA.—An ordinance authorizing the Min- 
nesota Light & Power Company to erect and main- 
tain poles and string wires in the streets of the 
village has been passed. 


WALKER.—Bids are being considered by the 
Village Council for the removal and extension of 
the electric light and water plant, for which $4000 
bonds were recently issued. 


FAIRMONT.—The citizens voted April 4 to 
issue $18,000 bonds for improving the electric light 
plant and installing water works, and $10,000 for 
establishing a sewerage system. 


SANBORN.—It was voted at a recent election, 
held for the purpose of deciding the matter, to 
issue bonds to the amount of $6000 for the in- 
stallation of a village lighting plant. 


MINNEAPOLIS.—Reports state that the Min- 
neapolis General Electric Company is about to let 
contracts for work in connection with utilizing 
the water power of St. Croix River, at St. Croix 
Falls, between the villages of St. Croix Falls and 
Taylor’s Falls, this State. 


FERGUS FALLS.—The City Council and Elec- 
tric Light Commission have decided to rebuild the 
dam which supplies the city’s electric light plant 
with power. It is proposed to build a cement dam 
if the bottom of the river is found to be suitable, 
and the new structure will be several feet higher 
than the old one as more power is needed. Its 
cost will be over $40,000. 


MINNEAPOLIS.—Joseph L. Kuchle is reported 
to have filed with the city a bond and acceptance 
by the Minnesota Power & Trolley Company, of 
the ordinance granting the right to use the city 
streets for conduits and poles, to convey electric 
energy to the city, and to supply electric light and 
power to consumers. The company agrees to begin 
actual work on construction and expend at least 
$200,000 within one year. 


MISSISSIPPI. 


LIBERTY.—The Board of Aldermen has grant- 
ed W. M. White a franchise for water works and 
an electric light plant. 


ROSEDALE.—A committee has been appointed 
to procure estimates on the cost of an electric light 
plant to be operated in connection with the munici- 
pal water works. 


GULFPORT.—The City Council has passed an 
ordinance granting Capt. J. T. Jones and asso- 
ciates a fifty-year franchise for an electric railway, 
light and power plant. 


MERIDIAN.—Mayor J. H. Rives will receive 
bids May 1 for furnishing 200 1200-c.p. arc lights 
for a period of five years from May 1, 1906; 200 
or more altcrnating-current enclosed-arc lamps, 66 
amperes each, potential of not less than 72 volts 
between the terminals of each arc lamp and an 
apparent wattage of 475 watts for each lamp; 
lamps in the business section to burn all night, 
others to run on moonlight schedule. A franchise 
will be granted to the successful bidder. 


MISSOURI. 


TROY.—The City Council has purchased a site 
for the municipal electric light plant. 

MADISON.—The citizens voted April 4 to issue 
$5000 bonds for an electric light plant. 

LAWSON.—Michael Maloncy, of Chillicothe, is 
said to be negotiating for the purchase of the elec- 
tric light plant of this place. 

MARSHALL.—A, H. Bickmore & Co., of New 
York City, have purchased the gas and electric 
light plants of this place. The two plants will be 
consolidated and extensively improved. 


NEBRASKA. 


LINCOLN.—The poles have arrived for the 
municipal lighting plant and construction work will 
be pushed rapidly. 

ARLINGTON.—The Arlington Electric Light 
Company has been incorporated by G. F. Upland 
and others. The company's capital is placed at 
$10,000. 
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DODGE.—It is proposed to construct water 
works and an electric light plant here at a cost of 
$10,000. Bonds for the purpose will be issued 
shortly. No engineer for the work has been se- 
lected as yet. . 


NEW HAMPSHIRE. 


LACONIA.—Reports are to the effect that 
Massachusetts and Rhode Island capitalists have 
purchased the plant of the Laconia Electric Light 
Company and will enlarge it. The latter company 
was recently awarded the contract for lighting the 
city for a period of ten years for about $7000. 


NEW JERSEY. 


DUNELLEN.—Edwin W. Hine, representing the 
Public Service Corporation, has petitioned the Bor- 
ough Council for a franchise to lay pipe through 
the town. 

LAMBERTVILLE.—The Lambertville Heat, 
Light & Power Company has been awarded the con- 
tract to wire the Centenary M. E. Church for elec- 
tric lighting. 

WOODBURY.—Articles of incorporation for the 
Gloucester County Electric Company have been 
filed by Enos R. Artman and Daniel Eady. The 
company is capitalized at $50,000 and will gener- 
ate and distribute electricity. 

ATLANTIC CITY.—The Atlantic City Suburban 
Electric Company is reported incorporated with a 
capital of $100,000 to furnish heat, light and power. 
It will petition for a franchise in Pleasantville. 
Among the incorporators are Louis E. Kuehale, 
Harry E. Woodman and John C. Reed. 


NEW MEXIOO. 


ROSWELL.—The Citizens’ Light, Heat & 
Power Company has been incorporated with a 
capital of $100,000. J. A. Buckley, of Kingfisher, 
Okla. Ter., is one of the incorporators. 


NEW YORK. 


SPRINGVILLE.—Bonds are to be sold to the 
amount of $12,000 for the erection of an electric 
lighting plant. 

TONAWANDA.—The Niagara, Lockport & On- 
tario Power Company has petitioned the Council 
for a franchise. 

POTSDAM.—The citizens have voted to issue 
$40,000 bonds for the installation of a municipal 
electric light plant. 

CLINTON.—The Governor has signed the bill 
authorizing the city to issue $7000 bonds for an 
electric light plant. . 

WHEATFIELD.—The Niagara, Lockport & On- 
tario Power Company has petitioned for a fran- 
chise in Wheatfield. 

SALAMANCA.—C, F. Buckmaster, City Clerk, 
writes that the citizens have voted to purchase the 
electric light plant and water works. 

NEW YORK CITY.—The Williamsburg Power 
Company, with a capital of $150,000, has been in- 
corporated by E. P. Foster, James Foster and W. 
H. Robinson. 

LIVONIA.—Articles of incorporation have been 
filed for the Livonia Light & Heat Company by 
E. C. Blake aud F. A. Wicker. The company is 
capitalized at $12,000. i 

PENDLETON.—The Town Council has granted 
the Niagara, Lockport & Ontario Power Company 
a franchise to construct a power canal and trans- 
mission line through the town. 


ROCHESTER.—Contracts have been made by 
the Rochester Railway & Light Company for new 
buildings, improvements and additions, involving 
an outlay of more than a million dollars this year. 


NEW YORK CITY.—The incorporation is re- 
ported of the Morgan & Wyman Electric Light & 
Power Company with a capital stock of $6000. C. 
B. and Cora Morgan, of Armenia, N. Y., and C. 
S. Wyman, of Dover Plain, are the incorporators. 


NEW YORK CITY.—The Manticaw Light, Heat 
& Power Company has filed articles of incorpora- 
tion, stating its capital stock to be $50,000. Among 
those interested in the project are Michael F. 
Burns, of Brooklyn, and Solomon M. Shatzkin, 
of Passaic. 


MONROE.—Z. Paddleford and Luther Terwilli- 
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ger are said to be among the incorporators of a 
company organized under the title of the Orange & 
Rockland Electric Company. The company is capi- 
talized at $50,000, and the directors hope to have 
the plant in operation early in July. It will be 
located in Monroe and current will be furnished 
for lighting this city, Chester and other surround- 
ing villages. 

GLENS FALLS.—Eugene L. Ashley, president 
of the Hudson River Water Power Company, has 
announced that he has contracted to furnish the 
New York Central 25,000 electrical horse-power 
yearly for twenty-five years. The minimum charge 
will be $125,000 per year, and the contract may 
cost the Central as high as a half million a year. 
Power will be delivered in July from Spier Falls 
and Schoharie Falls, together with a current 
from a temporary steam plant to be erected at 
Utica. The energy will be used in the develop- 
ment of the various trolley interests which the 
Central railroad is fast taking up. ‘lhe Power Com- 
pany will now hasten its plants for utilizing the 
waters of the Schohatie River. One power plant 
has already been built and four more will follow. 
This work will be completed in about two years 
and until that time the Utica steam plant will be 
utilized to fulfill the Central contra ' 


NORTH CAROLINA. 


SPENCER.—The Board of Aldermen has award- 
ed to the Salisbury & Spencer Street Railway 
Company the contract to install a system of elec- 
tric lights in Spencer, the system to be in opera- 
tion by May 15. 


NORTH DAKOTA. 


JAMESTOWN.—The Jamestown electric light 
plant is to be enlarged and improved, reports state. 

GRAND FORKS.—The citizens voted April 3 
to issue $30,000 bonds for the construction of a 
municipal electric light plant. 


OHIO. < 


ARCANUM.—It has been voted by the citizens 
to issue $38,000 electric light and water bonds. 


MADISON.—The question of establishing an 
electric light plant is said to be under considera- 
tion here. 


LOCKLAND.—The citizens have voted to issue 
$27,000 bonds for extending the water mains and 
enlarging the electric light plant. 


URBANA.—J. C. Powers, Paul C. Martin, and 
others, have filed articles of incorporation for the 
Urbana Light Company, with a capital of $100,000. 


BELPRE.—There is reported to be a move- 
ment on foot here looking to the construction of 
a water works system and an electric light plant. 


CLEVELAND.—The Cleveland Electric Illumi- 
nating Company has been granted a permit for the 
erection of a lighting station at 1845 Doan Street, 
to cost $12,000. 

LINTON.—The Linton Light, Power & Fuel 
Company was recently incorporated by F. C. 
Roundy, J. W. Swatek and John McMadden, the 
company being capitalized at $125,000. 

SPRINGFIELD.—Local reports state that if the 
E. S. Kelly Home Heating, Light & Power Com- 


pany secures a blanket franchise, it will expend. 


$50,000 this year in improvements. 


GALION.—The Crawford Gas & Electric Com- 
pany has filed articles of incorporation, stating its 
capital stock to be $150,000. Among these interested 
in the project are S. N. Blake and P. P. Jenks. 


CLEVELAND.—The People’s Electric Lighting 
& Power Company, having a capital of $10,000, 
has filed articles of incorporation, naming among 
others H. T. Emerson and William Brodie as in- 
corporators. 


MAUMEE.—The Public Service Company has 
been incorporated for the purpose of conducting 
electric lighting and heating plants. The company 
has a capital of $50,000, and among the incor- 
porators are George McGovern, James H. Ragan 
and Thomas H. Harper. 


DAYTON.—The Montgomery County Electric 
Company, which was recently incorporated with a 
capital of $100,000, is said to have been consol- 
idated with the Dayton Electric Light Company. 
The new concern will be known as the Dayton 
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Lighting Company and is capitalized at $2,500,000. 
About $1,000,000 will be spent in new equipment, 
it is said, $600,000 worth of new machinery hav- 
ing already been ordered. The officers of the com- 
bined company are reported as follows: President, 
J. E. Lowes; vice-president, H. E. Runkle; secre- 
tary and assistant treasurer, R. E. DeWeese. 


OREGON. 


SALEM.—H. D. Wagnon, an attorney of Port- 
land, is said to be interested in the construction 
of an electric light and power plant at this place. 


OREGON CITY.—The Portland General Electric 
Company has petitioned the County Commissioners 
for a franchise over the county roads between Ore- 
gon City and Aurora. It will also petition for a 
franchise in Marion County for a transmission line 
between Aurora and Salem. 


PENNSYLVANIA. 


ALLENTOWN.—A well-organized movement is 
on foot here looking to the establishment of a new 
electric light company. 


WELLSBORO.—It is stated that the Wellsboro 
Electric Light Company will erect a power plant 
here this summer. W. S. Culver is superintendent. 


ALTOONA.—The Citizens’ Electric Light, Heat 
& Power Company, it is said, will build a number 
of extensions to its lines during the coming sum- 
mer. 

DEBRING.—P. J. Edwards, proprietor of the 
electric light plant here, has sold the plant and 
property to Pittsburg capitalists in consideration 
of $10,000. 


PHILADELPHIA.—The Michigan-Lake Supe- 
rior Power Company is said tp have in contempla- 
tion plans for improvements which will require 
the expenditure of about $800,000. 


DOYLESTOWN.—The electric light and power 
plant of the Lehigh Power Company, located be- 
low Raubsville, is said to have been purchased by 
B. F. Fackenthal and Lee S. Clymer. 


WERNERSVILLE.—The Wernersville Light, 
Heat & Power Company has been granted a charter 
to supply light to the Borough. The company has 
a capital of $5000, and among the stockholders are 
George W. Wertz, Robert W. Wertz and David 
Froelich. 


RHODE ISLAND. 


PROVIDENCE.—The Woonsocket Electric, Ma- 
chine & Power Company has signed contracts where- 
by the company agrees to furnish electricity for 
twenty years to the Woonsocket Street Railway 
Company, the Columbian Street Railway Com- 
pany, and the Burrillville Street Railway Com- 
pany. 

PROVIDENCE.—Walter I, Barnes, who for the 
past six years has been general superintendent of 
the Narragansett Electric Lighting Company, has 
taken the position of assistant general manager, 
recently made vacant by the resignation of Arthur 
B. Lisle. Mr. Barnes became identified with the 
Narragansett Electric Lighting Company thirteen 
years ago and was in the office of the treasurer for 
three years. Ten years ago he was transferred to 
the station on Elm Street, where he had charge 
of the generation and distribution of current and 
the purchase of supplies. It is understood that the 
company will expend in the near future about 
$200,000 in underground construction and the rewir- 
ing of houses on the East Side. 


SOUTH CAROLINA. 


GREENWOOD.—New electrical equipment is to 
be installed in the city water and electric light 
plant, it is said, 

BAMBERG.—The citizens voted April 3 to grant 
to D. J. Howell and associates a franchise for 
water works and an electric light'plant. 


FLORENCE.—The Florence Electric Light & 
Power Company is arranging to furnish lights to 
Timmonsville. The company will also do commer- 
cial lighting in that town. 


GREENVILLE.—A charter has been granted to 
the Saluda River Power Company with a capital 
of $300,000. It is proposed to develop power 
five miles from this city to supply textile and in- 
dustrial enterprises. Lewis W. Parker, A. G. 
Furman and H. J. Haynesworth are the incor- 
porators. 
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SOUTH DAKOTA. 


MITCHELL.—The plant of the Electric Light 
Company has been sold to the Mitchell Gas Com- 
pany for a consideration of $20,000. 

GRAND FORKS.—The proposition to bond the 
city for $30,000, which has been under discussion 
here for some time, was decided at a recent elec- 
tion in favor of issuing the bonds. 


TENNESSEE. 


COOKEVILLE.—An electric light plant is to be 
installed here at a cost of $25,000. 

DICKSON.—The citizens have voted to issue 
$6000 bonds for an electric light plant. 

MEMPHIS.—The House is reported tod have 
passed a bill providing for the municipal owner- 
ship of the lighting plant. 

COLLIERVILLE.—Kirkpatrick & Johnson, of 
Jackson, Miss., have been selected to prepare plans 
for an electric light plant for this town. 

DRESDEN.—The citizens have voted to issue 
$10,000 bonds for the establishment of a water 
works system and an electric light plant. 

ATHENS.—It is reported that the Athens Light 
& Power Company has sold its plant to Long Broth- 
ers, who will make considerable additions to the 
equipment. 

SHELBYVILLE.—There is reported to be a 
movement here looking to the purchase of the 
present water works and electric light plant by the 
town, or Council may decide to construct new 
plants. 


TEXAS. 
FORT WORTH.—The Bound Electric Company 


has succeeded to the business of the Broiles Elec- 


tric Company. 

SAN AUGUSTINE.—A. A. Sheffield is said to 
be interested in the construction of an electric light 
plant for this place. 

FORT WORTH.—George W. Armstrong has se- 
cured a permit for the erection of a power house 
at a cost of $4,000. 

BROWNSVILLE.—The People’s Ice & Light 
Company has completed the ice plant and will be- 
gin the electric light plant at once. 

SAN ANGELO.—U. G. Taylor, of this city, is 
reported to be interested in the construction of an 
electric light plant at Angelo Heights. 

BARTLETT.—R. S. Decker has secured a fran- 


chise for the construction of an electric light plant 


and ground has been broken for the building. 

FORT WORTH.—tThe Fort Worth Light & Pow- 
er Company will soon begin the erection of a two- 
story brick store-room building, at a cost of 
$12,000. 

McKINNEY.—The contract for constructing the 
municipal electric light plant has been let to the 
Hunter Electric Light Supply. Company, of Dal- 
las, for $6500. 

BRADY.—The Brady Water & Light Company 
has been incorporated with a capital stock of $20,- 
ooo. Among the incorporators are G. R. White 
and C. C. Baumgardner. 


UTAH. 


LOGAN.—Shepherd, Monson & Schaub have de- 
cided to install a power plant of s00 horse-power 
in Cache County. . 

FAIRVIEW.—The Fairview Electric Light & 
Power Company has filed articles of incorporation 
with the Secretary of State. The company has a 
capital of $15,000. Peter Olsen is president, and 
Peter Sundwale, secretary and treasurer. 


VIRGINIA. 


CAPE CHARLES.—I. J. Burbage, Town Clerk, 
writes that as no bids were received on April 3 for 
the electric light franchise the time for receiv- 
ing them was extended sixty days. 

LURAY.—The plant of the Luray Electric Com- 
pany has been completed, and the company is pre- 
pared to supply 60-cycle, rro-volt alternating cur- 
rent for operating fans and motors. 


WASHINGTON. 


RITZVILLE.—C. O. Green has sold his electric 
light plant to N. H. and O. H. Green. 
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BALLARD.—The Ballard Electric Company has 
secured a new franchise and will make extensions 
to its plant. 

HARRINGTON.—William Brodie and James 
Shaw, of Ritzville, have made application for a 
franchise for an electric light plant in this city. 


SEATTLE.—The South Bend Electric Company, 
of which C. H. Kiehl is purchasing agent, is said 
to be in the market for an auxiliary steam plant. 


KELSO.—The Kelso Water & Light Company 
has completed its water works and has secured a 
lighting franchise. It is proposed to construct an 
electric light plant at a cost of $10,000, but the 
company is not yet prepared to consider bids. 


TACOMA.—The City Council hag under con- 
sideration an offer from the Equitable Finance 
Company, of Portland, Ore., to construct a hydrau- 
lic power plant on Nisqually River, twenty-five 
miles from the city, to develop sooo horse-power, 
the city to take the plant when completed. 


ABERDEEN.—Plans are being drawn for ex- 
tensive additions to the plant of the Grays Harbor 
Electric Lighting Company in East Aberdeen. The 
new building will be 45 x 96 feet and 22 feet high, 
with space for a 400-kw. turbine, the necessary 
boilers and other new machinery which the com- 
pany has ordered. 


WEST VIRGINIA. 


KINGWOOD.—It is proposed to purchase a new 
dynamo for the electric light plant and install new 
wiring throughout the town. ‘J. H. Kramer is 
chief electrician. 


WHEELING.—The Dillonvale Heat, Light, 
Power & Water Company has been organized and 
has already purchased a site for the plant, which 
will be located on Piney Creek. The work of set- 
ting the poles and stringing the wires is well under 
way. : 

NORFOLK.—tThe Elkhorn Light & Power Com- 
pany has been incorporated with a capital of $100,- 
ooo to own and operate power plants, to generate 
electricity for heating, lighting and power pur- 
poses; also to construct telephone and telegraph 
lines. J. J. Tierney and L. H. Clark are among 
the incorporators. 

SISTERVILLE.—The Sisterville Light & Power 
Company has recently changed its circuits from a 
133-cycle to a 6o-cycle system. The company re- 
ports marked success in thawing out frozen water 
pipes electrically this past winter. Within a few 
weeks, over sixty services were operated on. As 
several of these were more than 100 feet in length 
and entirely underground, a considerable saving 
to the owner over the old method has been effected. 


MARTINSBURG.—Capitalists of Washington 
and Baltimore are organizing a stock company for 
the purpose of purchasing the old pulp mills and 
water power at Harpers Ferry, where it is intended 
to erect a large electric light plant. It is said that 
$150,000 has been subscribed and that the venture 
is already assured. It is expected to make this 
plant a central point for supplying electric light to 
several cities and towns in the valley, and negotia- 
tions are under way with Winchester, Brunswick, 
Harper’s Ferry, Charlestown, Hagerstown, Will- 
iamsport and other places. 

e 


WISCONSIN. 


STOUGHTON.—The citizens voted April 3 to 
issue $25,000 bonds for a municipal lighting plant. 

OSHKOSH.—The lighting contract for the city 
has been awarded to the Oshkosh Electric Light 
& Power Company. 

JANESVILLE.—Bids are being considered for 
lighting the city with electricity for a period of 
five years from the ioth of July. 

KENOSHA.— Mayor Gorman is reported to have 
begun a movement in this city to secure a municipal 
lighting plant. The present contract expires in 
two years. 

MEDIFORD.—Robert Mackenzie has resigned as 
manager of the plant of the Medford Light & 
Heat Company, Inc. and will be succeeded by 
William Johnson. 

CADOTT.—The village of Boyd has granted a 
franchise to the Cadott Light & Power Company. 
The company will extend its line to that village 
in the near future. 
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BEAVER DAM.—The Beaver Dam Illuminating 
Company expects to install in its plant this summer 
a 100-kw., 60-cycle, alternating-current, direct-cur- 
nected generating unit. 


MILWAUKEE.—The Milwaukee Heat Light & 
Traction Company has increased its capital from 
$500,000 to $1,000,000. Most of the increase will 
be used for improvements. 


MINOCQUA.—John Woodloch, of Merrill, 
owner of the electric light plant here, contemplates 
rebuilding the plant this coming summer, to in- 
clude new dam, new water wheels, new dynamo 
and a new line five miles in length. 


PLATTEVILLE.—The Platteville Electric Light 
& Power Company, recently organized, has filed 
an amendment to its articles of in¢orporation in- 
creasing its capital stock from $20,000 to $50,000. 
M. S. Sickle is president and J. H. Evans, sec- 
retary. 

BERLIN.—The Berlin Lighting, Heating & 
Power Company has secured the contract for light- 
ing the city for the next ten years. A 200-kw. 
generator and a 250- h.p. engine will probably be 


installed in the company’s plant during the com- 
ing summer. 


ONALASKA.—The City Council is considering 
the matter of electric lights. L. Stinson, of West 
Salem, has applied for a franchise, and if granted, 
he will build a plant on La Crosse River. The 
Wisconsin Light & Power Company, of La Crosse, 
has also made application for a franchise. 


KAUKAUNA.—After May 1 the Kaukauna Elec- 
tric Light Company will run both a day and night 
circuit and the city lighting will be done upon an 
all-night, every-night schedule. The water wheel 
capacity of the plant will also be increased and a 
direct-current power circuit, supplying 100 horse- 
power, has already been added. 


MADISON.—The incorporation of the Wiscon- 
sin River Traction & Power Company and the 
Mathie Brothers Lumber Company is the begin- 
ning, it is said, of a large interurban-railway. 
water-power and paper-mill system. The former cor- 
poration, headed by Neal Brown, is capitalized at 
$30,000, and the latter at $90,000. Trappe City 
water power will be developed. 


LA CROSSE.—Mr. Charles H. Williams, who 
has been with the Madison Gas & Electric Com- 
pany, Madison, and who is president of the North- 
western Electrical Association, has resigned his 
position with the Gas & Electric Company to ac- 
cept one as general manager of the Wisconsin 
Light & Power Company, of this place. The other 
officers of the company, which is a recent organiza- 
tion, are as follows: President, Henry A. Salzer; 
vice-president, J. J. Hogan; treasurer, G. Van 
Steenwyk; secretary, J. George Schweizer. 


WYOMING. 


CODY.—George T. Beck is pushing work very 
rapidly on the electric light plant, for which he 


was recently granted a franchise by the Town 
Council. 


CANADA. 


BRANDON » MAN.—Plans and specifications are 
being prepared for an electric light plant to light 
the streets and public buildings. 


WESTMOUNT, QUE.—The Council has under 
consideration the construction of a municipal water 
works and an electric light plant. 


QUEBEC, QUE.—The Quebec-Jacques-Cartier 
Electric Company is arranging to construct an ad- 
ditional dam in order to increase its power facili- 
ties. 


SYDNEY, N. S.—The Council has decided to 
issue bonds to the amount of $60,000 for the pur- 
pose of constructing and equipping an electric light 
plant. 

DUNCANS, B. C.—A by-law is to be submitted 
to the taxpayers of the city, empowering a company 
to install an electric light system during the com- 
ing summer. 

ROSSLAND, B. C.—The West Kootenay Power 
& Light Company, of this city, has commenced an 
elaborate scheme of development of the upper falls 
of the Kootenay River at Bonnington. 

CHARLOTTETOWN, P. E. I.—W. W. Clark, 
City Clerk, writes that it is proposed to apply to 
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the Legislature for permission to construct an elec- 
tric light plant at a probable cost of $75,000. 


NORTH BAY, ONT.—The North Bay Light, 
Heat & Power Company has been organized re- 
cently, with a capital of $50,000, to generate and 
distribute electricity and gas for lighting and 
power purposes. 

NIAGARA FALLS, ONT.—A bill has passed 
the Dominion Parliament granting permission to 
the Niagara & Welland Power Company to con- 
struct a power and ship canal from Welland Canal 
to Lake Ontario. 


NEW GLASGOW, N. S.—A number of capi- 
talists of Philadelphia are organizing a company for 
the purchase of the Edgerton Tramways Company, 
Ltd., and the New Glasgow Electric ate Com- 
pany, both of this city. 


INDIAN HEAD, N. W. TER.—Tle Council 
has been investigating the cost of constructing 
water works, a sewerage system and an electric 
light plant. John Galt, of Toronto, has submitted 
an estimate of $135,000 for the work. 


QUEBEC, QUE.—The Quebec-Jacques Cartier 
& Power Company is considering plans for the con- 
struction of a dam on Montmorency River at the 
foot of the Natural Steps; it will be 90 feet high, 
12 feet wide at the top and 65 feet wide at the 
bottom. 


EBURNE, B. C.—Dalton & Everleigh are pre- 
paring plans for the new sub-station to be erected 
at this place at a cost of $40,000. The electrical 
equipment will have a capacity of 1000 horse- 
power. Nearly fifty miles of copper wire have 
been ordered at a cost of $45,000. 


VICTORIA, B. C.—The electric light commit- 
tee has presented a report to the City Council 
recommending the purchase of the following ma- 
chinery: One new 230-light dynamo; one exciter; 
a new switchboard; three 50-light transformers; 
one belt, pulley and accessories, and new arc lights 
to the value of $4500. 


TORONTO, ONT.—The Ontario & Minnesota 
Power Company has been incorporated, with a cap- 
ital of $3,000,000, by W. E. Backus, of Minneapo- 
lis, Minn.; R. A. Grant, an attorney, of Toronto, 
and others, to develop water and other power for 
the transmission of electricity. The principal of- 
fice is to be at Toronto. 


GRAND FALLS, B. C.—The Grand Falls Power 
Company has been incorporated with a capital of 
$200,000, by Sir William C. Van Horne, of Mon- 
treal; Hugh Havelock MacLean, St. John, N. B.; 
Frank C. Partridge, Proctor, Vt., and others, to 
construct, equip, maintain and operate a canal and 
hydraulic raceway at Grand Falls. 


CALGARY, N. W. TER.—The contracts for 
constructing an electric light plant for the city have 
been awarded as follows: Two Babcock & Wilcox 
250-h.p. boilers with feed pumps and set up com- 
plete, Babcock & Wilcox, for $13,150; for a 350- 
h.p. compound Corliss engine, with condenser, 
heater, etc., to the Robb Engineering Compan. 
for $9,574. 

TORONTO, ONT.—At the annual meeting of 
the Toronto Electric Light Company the report 
of the president showed that the income of the 
company for the past year was $752,315, and the 
expenses, including interest on debentures, amount- 
ed to $450,273, which left a balance of profit of 
$302,041, out of which were paid four quarterly 
dividends at the rate of 7 per cent per annum, 
amounting to $187,965, leaving a balance of $114,- 
076 to be carried forward to the credit of profit 
and Joss. A reserve account has been created, and 
$300,000 has been transferred from profit and loss 
for that purpose. Considerable expenditures have 
been made looking toward the utilization of power 
from Niagara Falls, including underground con- 
duits and cables. 


MEXICO. 


ABOL GRANDE.—The Agencia Commercial y 
Maritima will install an electric light plant here. 


TEMASCALTEPEC.—Francisco Segura & Bro. 
will install an électric light and power plant at 
this place. 


NUEVO LAREDO.—A company has been 
formed by Octaviano Gonzalez and associates, with 
a capital of $30,000, to construct an electric light 
plant here. 
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LAMPAZOS.—Arthur E. Banks, of Monterey, 
will install an electric light and power plant in 
this city. The plant will have an initial capacity 
of about rooo incandescent lights, besiues a num- 
ber of arc lights. 


XICOTLACOTLA.—Samson Lang has obtained 
a concession from the government authorizing him 
to utilize water from Amacuzac River, in the dis- 
trict of Jojutla, State of Morelos. The quantity 
granted is up to 78,000 liters per second, to be 
used for motive power. 

CITY OF MEXICO.—The San Lorenzo water- 
fall, situated near Parral, has been purchased by 
James Roberts of the city of Durango. It is the 
intention of Mr. Roberts to establish a large elec- 
tric power-transmission plant at the falls and to 
furnish power for mines and other industries. He 
paid $400,000 for the waterfall. 


TLAXCALA.—The Aldermen of this city and 
the Governor of the State, Colonel Cahuantzi, 
are constructing a hydraulic plant near here which 
will develop 3000 horse-power. The power will be 
applied to various industries to be established near 
this city. The work was commenced about two 
years ago and over $50,000 has “been already ex- 
pended on it. 


CITY OF MEXICO.—Col. W. C. Greene, the 
copper magnate of New York and Cananea, Mex- 
ico, is pushing forward his plans for building a 
large electric power plant on the Aros River, near 
the new town of Dedrick, which he is establish- 
ing. The line will be about 15o miles long, it is 
said. It is estimated that 30,000 horse-power can 
be developed by the water of the river at the 
point where the generating plant is to be located. 


ZAPOTLAN.—It'is announced that the steam- 
power electric lighting plant of the city of Zapot- 
lan, which now furnishes 1500 electric lights and 
is capitalized at $96,000, has been acquired by a 
company composed of Rafael Arias, D. Villanueva 
and Ugarte & Fuentes, electrical engineers of the 
city of Guadalajara. The new owners will install 
a large plant to generate electrical energy by means 
of water power. The plant will be located at the 
Piedras Negras falls of the Covianas River, 16 
miles from Zapotlan. 


MONTEREY.—The Monterey Electric & Gas 
Company has been incorporated under the Canadian + 
laws, with a capital of $3,000,000, for the pur- 
pose of conducting extensive electric lighting and 
traction business in and around Monterey, the 


‘capital of Nuevo Leon, Mexico, and one of the 


most important manufacturing cities in the south- 
ern republic. Interests largely identified with the 
powerful Canadian syndicate, which is primarily 
concerned in the Sao Paulo (Brazil) Tramway 
Light & Power Company, the Havana (Cuba) Elec- 
tric Railway Company, the West India Electric 
Company, Limited, of Kingston, Jamaica; the 
Trinidad Electric Company, of Port au Spain, Trin- 
idad, British West Indies; the Mexican Light & 
Power Company, Limited, and the Rio Janeiro 
(Brazil) Tramway Light & Power Company, Lim- 
ited, are behind the new enterprise. The incor- 
porators of the company are William Mackenzie, 
who is president of the Toronto Railway Company, 
the Sao Paulo Tramway Light & Power Company, 
and Mr. William Laidlaw, Z. A. Lash and A, W. 
Mack, all of Toronto, and Mr. H, S. Holt, of 
Montreal. Negotiations are now being conducted 
with the Monterey Light & Power Company, Lim- 
ited, regarding the taking over of that concern’s 
property by the Canadian company. The Monterey 


-Light & Power Company operates an extensive 


lighting system in Monterey. The company is con- 
trolled by J. G. White & Company and H. W. Hal- 
sey & Company, of New York, Mr. P. G. Gessler, 
vice-president of J. G. White & Company, being 
president of the company, while Mr. H. R. Tobey, 
of the Halsey banking house, acts as secretary and 
treasurer. The chief engineer of the company is 
Mr Emilio Dysterud. The capital of the company 
is $500,000. The Canadian company has already 
contracted for the purchase of the existing horse 
car lines in Monterey, and what is known as the 
Mackin & Dillon concession. originally granted to 
the American contracting concern of that name. 
The purchase price is $450,000 gold. Thirty miles 
of electric road will be built in the first instance 
and construction will begin immediately, it is said. 
Mr Keating, of Toronto, will have charge of the 
work. 
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ELECTRIC TRANSMISSION AND DISTRIBUTION IN NEW ENGLAND 


STATIONS OF THE CONNECTICUT RAILWAY 
& LIGHTING COMPANY AT WATER- 
BURY, CONNECTICUT. 


The distances over which water power is 
electrically transmitted in New England 
are, as a rule, moderate. When compared 
with the transmission lines of California 
they become quite insignificant so far as 
distances are concerned, and unlike these 
notable systems, the water power stations 


FIG. I.—GENERAL VIEW OF THE TRANSFORMER ROOM OF WATERBURY 


of New England have to deal with rather 
low heads of water. 

The hydroelectric station of the New Mil- 
ford Power Company at Bulls Bridge on 
the Housatonic River in the town of Kent, 
Conn., has the distinction of being the 
largest electric generating station using 


water power in New England. It possesses 
the largest head of water, the highest trans- 
mission voltage and the longest transmis- 
sion line of any of the many hydroelectric 
stations in New England, while in point of 
capacity it exceeds any of the famous water 
power stations of California, save that at 
Electra and Colgate. 

Bulls Bridge is the site of a highway 
crossing over the Housatonic River, and 
is in that part of the valley where the river 
has a continuous rapid descent with steep, 


rocky hills close on either side. Near the 
bridge the valley narrows and the river 
has cut its way down into solid rock. Be- 
low the bridge the river makes a turn of 
nearly 90°, and then, after flowing nearly 
straight for about a mile, takes another 
turn that brings its general direction back 


to within a small angle of its former course. 
At a short distance above the bridge, a dam 
has been built across the river, and a canal 
starting from one end of the dam skirts the 
hillside for a distance of about two miles 
and then terminates in a forebay, where the 
water stands IIo feet above the surface of 
the river below the second bend just men- 
tioned. From this forebay a steel pipe car- 
ries the water down the steep hillside to the 
power-house on the river bank. This type 
of water-power development, comprising a 


SUB-STATION NO, I. 


rather long canal, a moderate volume of 
water and a gradual fall in a river concen- 
trated at a single point, so as to give a head 
of one to several hundred feet, is quite com- 
mon in California, but has seldom been at- 
tempted in New England. 

The steel pipe leading from the fore- 
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bay is 13 feet in diameter, and another pipe 
8 feet in diameter will subsequently be 
erected. This 13-ft. pipe after reaching the 
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of the crest of the main dam. The stand 
pipe thus formed acts to relieve any undue 
pressure such as might be caused by the 
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building are placed the wheel cases, hydrau- 
lic valves, governors, generators and ex- 
citers; while in the annex forming a part 


Ground tevel 
BA 


FIG. 3.—CROSS-SECTIONAL ELEVATION OF WATERBURY SUB-STATION NO. I. 


power-house runs along outside of its river 
front, and connects with seven smaller pipes 
that pass through the wall to the water- 
wheels inside. At the end of this horizon- 
tal section of the main pipe, which shrinks 
in diameter as pipes from the wheels are 
taken off, it turns into a vertical position 
and extends to an elevation equal to that 


hydraulic ram action following the shut- 
ting down of some water-wheels too quickly. 

The power house is built entirely of con- 
crete and steel, the foundation being car- 
ried to solid rock. The station is formed 
into one main building 115 feet long by 48 
feet wide with an annex in the rear and 
at the center 44 feet by 48 feet. In the main 


of the main building are found the switch- 
board, oil switches and electrical connec- 
tions. In the rear of the annex and sepa- 
rated by a concrete partition wall a space 
18 feet by 48 feet is devoted to transformers 
and lightning arresters. 

The water wheels used are of the most 
recent high-speed type made by the Platt 


FIG. 4.—HIGH-TENSION AIR-BLAST TRANSFORMERS. 


FIG. 5.—MOTOR-DRIVEN HIGH-TENSION OIL SWITCHES. 
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Iron Works Company, of Dayton, Ohio. 
They are 31 inches in diameter and are 
placed tandem, being direct-connected to the 
generators and governed by Lombard water- 
wheel governors. Each pair of wheels has 
a capacity of 1750 horse-power, making a 
total for the six units installed of 10,50u 
horse-power. The three-phase generators 
have a capacity of 1000 kilowatts each and 
furnish current at 60 cycles and 1150 volts. 
They possess a momentary overload capacity 
of 50 per cent and a guaranteed overload 
capacity for several hours of 25 per cent. 
The voltage is stepped up in six oil-cooled 
transformers in banks of three to 33,500 
volts for transmission. 

The energy from this water power plant 
is used on the extensive system of the Con- 
necticut Railway & Lighting Company in 
Waterbury, New Britain and Cheshire. Two 
sub-stations are located in Waterbury from 
which electricity is supplied to all of the 
street railway lines, as well as to power 
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and lighting circuits. The sub-station in 
New Britain is somewhat similar to the 
large sub-station in Waterbury in equip- 
ment and feeds street railway, light and 
power circuits. The sub-station at Cheshire 
is devoted exclusively to street railway 
work. 

Two three-phase transmission lines from 
Bulls Bridge run to sub-station No. 1 of 
the Connecticut Railway & Lighting Com- 
pany at Waterbury, Conn. The station is 
located on the west bank of the Naugatuck 
River on the outskirts of the town. Each 
of these three-phase circuits is made up of 
three bare aluminum wires having a con- 
ductivity equivalent to No. oo copper. 
Energy delivered to the line at Bulls Bridge 
at about 33,500 volts reaches sub-station No. 
1 at Waterbury over 30 miles distant with 
a loss ranging from 4 per cent to 7 per cent, 
depending on atmospheric conditions, be- 
ing greatest of course during wet weather. 
Transformers at this station reduce the 
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voltage to 2300 for overhead transmission 
through Waterbury to sub-station No. 2, 
situated in the center of the town. Current 
at a potential of 33,000 volts is also trans- 
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are placed in the form of an equilateral 
triangle. A telephone circuit is run on the 


same poles several feet below the main line, 
and frequent transpositions are made to 


Le A 


FIG. 7.—SWITCHBOARD, WATERBURY SUB-STATION NO. I. 


mitted through the Waterbury sub-station, 
where switches are provided, to the sub- 
stations at New Britain and Cheshire, thus 
giving a transmission circuit over 40 miles 
long, making this the longest in New Eng- 
land. 


nullify induction effects. The lines are car- 
ried in duplicate and on separate pole lines 
from Bulls Bridge to Waterbury, except 
on a short run, where the six wires are 
carried on a single pole line. The lines 
from Waterbury to New Britain are also in 


FIG. 8.—DUPLICATE HIGH-TENSION BUS-BARS IN BASEMENT OF SUB-STATION NO. I. 


-The high-tension transmission lines run 
across a varied country. Wooden poles are 


used because of the cheapness of native 


timber, the cross-arms being also of wood 
with brown porcelain insulators. The wires 


_duplicate but are carried on a single pole 


line. The line to Cheshire is taken through 
a switch house outside New Britain and 
consists of a single pole line carrying a 
single three-phase circuit. 
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FIG. 10.—ROTARY CONVERTERS FROM DIRECT-CURRENT SIDE, WITH BOOSTER PEDESTAL SWITCH IN FOREGROUND. 
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Fig. 13 is a view taken from the east 
bank of the Naugatuck River at Water- 
bury and shows the incoming and outgoing 
high-tension transmission lines as well as 
the anchorages on the station building on 
the opposite side of the river. Fig. 6 is 
a detail view of the outgoing high-tension 
anchorage, the incoming high-tension an- 
chorage being almost identical. Projecting 
two feet two inches from the wall of the 
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the center of the pin are 8-inch porcelain 
insulators, one in line with each floor tube. 
Thirty-four inches below the slate floor of 
this shield and 12 inches from the wall are 
two1.5%4 ft. pieces of hardwood 3 ins. by 
4 ins. in cross-section held in position by 
2 in. by % in. bar-iron braekets fastened to 
the wall by 3% in. anchor bolts. Each piece 
of wood has fastened to it three g-in. insu- 
lators, one immediately below each floor 
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thence under the floor to’ the rotaries. 

The ground area of the large sub-station 
in Waterbury, known as sub-station No. 1, 
is 125 feet by 78 feet, and its elevation in- 
cludes a high basement and main operat- 
ing room or first floor above, together 
with a somewhat lower structure running 
along the side as shown by the sectional 
elevation in Fig. 3. From ground to co- 
ping the height of the station is 28 feet; 
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high-tension tower and running almost the 
entire width is a weather shield having a 
roof of concrete on expanded metal, with 
one inch slate sides and ends projecting 
downward a distance of 27 ins. Eighteen 
inches below the roof of this projection and 
supported on T-iron extensions is a slab of 
one-inch slate completely closing the shield. 
This slab is pierced by six porcelain floor 
tubes placed 26 ins. apart and in a line 11 
inches from the building wall to the center 
of the tubes. Resting in 22-inch openings 
in the wall, 434 ins. from the inner side to 
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tube. The insulators in the wall are sepa- 
rated by a 4-in. partition. 

After passing through the weather shield 
and openings in the wall the six bare wires 
of the transmission circuits enter single- 
throw double-blade knife switches which 
connect each wire with a bank of lightning 
arresters and with duplicate 33,000 volt bus- 
bars in the basement. Double-blade jack- 
knife switches tap these bus-bars and con- 
nect them with 30,000-volt motor-driven oil- 
break switches. From here the circuit leads 
to 550-kw. three-phase transformers and 
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IIT.—DIAGRAM OF SWITCHBOARD CONNECTIONS, WATERBURY SUB-STATION NO. I. 


from basement to main floor the distance 
is 10 feet, while the distance from the main 
floor to the lower cord of the steel roof 
trusses is 181% feet. 

In structure the sub-station is of brick, 
concrete and steel. The walls are 12 inches 
thick, which is increased to 16 inches at 
buttresses. The basement floor is formed 
of a one-inch layer of cement on nine inches 
of concrete, and the main floor is com- 
posed of concrete arches resting on steel 
I-beams and all supported by the outer 
and by 16-in. interior walls. The floor of 
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the adjacent room, which is used as a stor- 
age battery room, 1s composed of six inches 
of concrete covered with four and one-half 
inches of vitrified brick. Two towers, one 
on either side of the main building, as 
shown in the plan view, Fig. 2, 40 feet 
high with an interior space 13 feet square, 
are used for high-tension and low-tension 
transmission wires, the tower nearest the 
river being used for high-tension wires. 
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by brick abutments. A small gallery on 
the side nearest the river contains the light- 
ning arrestérs and knife switches for the 
incoming high-tension lines. These pass 
directly to the basement, a narrow chamber 
formed by partition walls being provided 
for the purpose of isolating them from the 
main floor. 

The air lock doors for the air-pressure 
chamber are 234 feet by 7 feet. They are 
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has a %-in. rubber gasket on each end. A 
4-in. hole is provided in the door so that 
when the outer door of the air lock cham- 
ber has been shut this hole may be uncov- 
ered and the pressure on either side of the 
door equalized, thus permitting the door 
to be opened with ease. The hole is pro- 
vided with a 1/16-in. rubber gasket and is 
covered with a heavy iron flap hinged at 
the top. 


Lighrping Arresters | l | Outgolng Lines | | | 
C Bnems1 ra eraa So c 
L C U U Coa Co | j i = _ r 
= 1i ii & ; Tet tt i= 
SSNS H tH Sn StS 
SSS Ss == aN can co 
= en td feat tend ba Sess eros 
pef papt Vem pam pa pa jt E aa — ee 
| f- S ie ti 
37 V.U cases 
SED | =) O OS 
| | ram 
A s a a n ee en ae ene as 
Cae EE, =a Ss | 
L | | a . ` LORAY CI Lt 
r= À ' | | hit ‘| Transposition | . | 33000 V. Busses i Transposition 
t bel ; | Jey) Swieches J J Jesus Switches 
ep A ] Se, Mechanism Ñ | ] | i R; | Í Sw. Mechanism 
mea E — — a f E moce a — n S N | 
trh * “af | } | | f E “Ss | Motor 


© Motor 1 H-P. 
Ciutch 110 V. 


à 
[ Ind. Motor 


for Blowers 
(A)) Cap. 
bis | 25 A. 


4. ol 
| |B} Rheostat | 


rA 


4 Are Light Tub Transformers 


a ae 
No. 3 Tub \ 


7 


25 V.-l0Amps.S hrs, 
iih O a 
Aux. Battery =& 


600 V.-720 Amps. Ihr. 


afloat 


230 V, 


AAEN || 


\ Ft = 
: s= s 
= E 
_ - 
> J 


\ j 
f 
i 


- 


Rallway 
Dattery 
ail | 
| 
| 
i ST sh 
== +++ — AOA. 4 A» 
— | | ` 
— ee yy E A ta (7, )\ 75 Amps, 
=> ~ 2 1 | {A 
175 V. (0) O l | | | 150 A! O; 
>> s j| gs $ z @ 
AOs iT - i] N y)) 175 V. 
w l I 100 A, | | —— = a 
175 Ve. - Al 1 os | 
(V) Ó | P. RW ET eaa j 4 
ae || | LTA tris —_ it J n Aia | us = off 
a el a eee = ‘somene re PN ee O! _—s | == = + z = L 5 nn o ne 
coi S JESE Al U i E B EA ES | eS TY SESS 82 R ET] ge EL a] t +H = } Me. H uun m 
NON gmp LLL L rt ae Sh hte 9h ++ ns ie ttt Ban ST Yams Wa) GE — - $}—4——_-—+- tie — eee f $—4-+ y 
' | Red Red P es Betas | : | ie a IICT. aa yeh 37 Switch |. LELI as n S Cato “KBs = | Jt} ' 2 i (i ;; 
I| lrOo p- I earra iieii 3 “K” m1 $ | Auto |° Wied J ven ALO A PE $ | Auto f | i ` T; uto 
LLENG P.D.T,-+— E | [H | ry | ast K ie H P.T. A na Lg Trip coli bane | ae Ps: | 4 H if [ Teip poli | 4 
>—4 k } ApH rT bete J | $ d | i sat, Ma, | T | | ji } | -d Tripçoll -t-f EETA oa e 
H E EE | EEE meon | 374 oh H | HE — a WY | | 
-a x i 4 le 4 t EÀ i i pe [| 777 a) z d } 
zaen —| = HE] EH =H =i} 2200) ZH [zs 4 5 
/ | | | | | -æi | | = | 11 ga ps ny 3s = | 
Pe | ™ at Ww 11] = 4 í xa 5 5 ji : 
t n5 Amps, LI Ame 110 \ | f } n Amps. y A } | ¥ 1 it v+ 
K | | hl bh i : = f 00 y ~ 
$ | $ [Relay | $ | + WU Lif 12 v- 
r e- } re | | fo | —— = I Amps. 
bai eain t= | if |H YA Le l G w 
1 Outgoing Line Panel LA. | | | | | | | <4 1 Totaliziog Panel | 
A} 2 jit I = for Are Lighting ce | ae oS 
‘+ + $ a +$ ‘ e+? oe? +< 
n - , o D > ale 1-Three Phase 7 Single Phas 
~ 2-Three Phase ®.Three Phase Panels iz 
Power Panels Trunk Lines to No.2 Sub Station e Lightening Pane Lightning Panels 
Amer. 


FIG. I2.—DIAGRAM OF SWITCHBOARD CONNECTIONS, WATERBURY SUB-STATION NO. I. 


The station is lighted by large windows 
along the sides and by windows in the mon- 
itor roof running along the center ‘of the 
main building. 

The basement is divided by 16-in. interior 
walls into spaces for air pressure cham- 
bers, tus-bar compartments and oil switch 
cells. The air pressure chamber is 19 feet 
wide and all high-tension bus-bars are lo- 
cated therein. The main floor, which is 
113 feet long by 50 feet wide, is swept by 
a ten-ton traveling crane. The I-beams on 
the side walls of the station are supported 


made of 3/16-in. plate riveted to a 2-in. 
by 2-in. by 3/16-in. L-iron frame and 
hinged to the wall. The handle passes 
through the door and catches on the curved 
side of the angle of a 2'4-in. by 2%4-in. by 
\4-in. L-iron frame fastened to the wall and 
against which the door shuts. A %-1n. 
rubber gasket is cemented to the angle of 
this frame around the entire surface and 
the pressure of the door against this gasket 
precludes the escape of air. from the cham- 
ber. The door may be opened from either 
side and the bolt passing through the door 


Fig 2 is a plain view of the sub-station 
showing the layout of the apparatus, and 
Figs. 9 and 10 show photographic views 
of the main transformer room, The equip- 
ment housed in this station consists of four 
500-kw rotary converters, one 48-kw booster, 
four 550-kw, 33,000-volt, 60-cycle trans- 
formers with their reactance coils, eight 
motor-driven, high-tension oil switches, two 
motor-driven blowers, six single-phase 
transformers, six arc light transformers, a 
railway storage battery and an auxiliary 
storage battery, together with controlling 
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FIG. 13.—WATERBURY SUB-STATION NO. I, SHOWING INCOMING AND OUTGOING HIGH-TEN- 
SION TRANSMISSION LINES. 


switchboards. Space is pro- 
vided as indicated for addi- 
tional apparatus. 

The transformers are all of 
the air blast type, the primary 
and secondary voltages of the 
550-kw. units being 33,000 and 
430, respectively. The primary 
and secondary voltages of the 
500-kw., single-phase trans- 
formers are 33,000 and 2,300, 
respectively. The air pressure 
maintained in the chamber be- 
neath the transformers is %02. 
Two Buffalo Forge Company’s 
fans, each direct-driven by a 
350-volt, 60-cycle, 714-h.p. in- 
duction motor, supply the air 
for the air pressure chamber. 
These units are located just 
beyond and in line with the 
large transformers about the 
center of the room and beside 
each induction motor is a 
switch panel carrying the necessary appar- 
atus for throwing the motor into circuit. _ 
The rotaries, of which there are four in- 
stalled, are 60-cycle machines having twelve 
poles and running at 600 r.p.m. They each 
deliver 833 amperes of direct current at a 
potential of 600 volts. Each rotary is 
started from standstill by means of a 50-h.p. 
induction motor mounted upon the rotary 
converter shaft, and when the armature is 
thus brought up to synchronous speed con- 
nection is made to the alternating-current 
mains. Switches are provided for starting 
the rotaries as direct-current motors from 
the commutator end, but this method of 
starting is seldom if ever used. The cur- 
rent from the rotaries is used entirely for 
railway purposes, the maximum load of 
which is 2500 amperes, which comes on at 
noon. 

The high - tension transformer oil 
switches have a capacity of 200 amperes at 
30,000 volts. These switches are operated 
by direct-current series motors taking 11 
amperes at Ir0 volts and running at 2,800 
r.p.m. The operation of the oil switch may 
be accomplished by a small single-pole, 
double - throw, hand - controlling switch 
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FIG. I14.—OIL SWITCHES AND REGULATORS IN 
BASEMENT OF SUB-STATION NO. I. 
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mounted on a panel of the main switch- 
board. Red and green lights indicate 
whether the oil switch is closed or open. 
Six breaks are provided in the triple-pole 
switch, each break taking place in a sepa- 
rate oil receptacle and in addition each 
phase is enclosed in a fireproof compart- 
ment. The cells are constructed of brick, 
with top and bottom slabs of slate. The 
switches installed are all automatic in op- 
eration, a relay operated by current trans- 
formers closing the direct-current operat- 
ing motor circuit. Fig. 5 shows the line 
of large oil switches. 

The six 5oo-kw. transformers are ar- 
ranged in banks of three, and the 2,300-volt 
secondary current obained from them is 
transmitted over two separate trunk lines 
of No. 000 copper to sub-station No. 2 in 
the center of the town. The six constant- 
current transformers are used for series 
arc lighting; single-phase arc lighting cir- 
cuits running to Naugatuck, North Willow 
and Highland Park, Waterville, East Wa- 

terbury, North Waterbury and 

Forest Park, Watertown, 

South Waterbury and Platt’s 

Mill. The line to Watertown 

has a straight run of six miles 

before distribution is made. A 

three-phase feeder line also 

runs to Naugatuck, where it is 
split up into three single-phase 
circuits. 

The storage battery used on 
the railway circuits consists of 
288 type G-27 cells. The volt- 
age is 600 and the rate of dis- 
charge is 720 amperes for one 
hour. The auxiliary storage 
battery consists of 55 type D-9 
cells and the voltage is Iio, 
with a discharge rate of 10 am- 
peres for eight hours. This bat- 
tery is used to supply current 
to the motors of the oil 

` switches and pilots. The in- 
descent lamps are wired five in 
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FIG. 16.—GENERAL VIEW OF THE INTERIOR OF WATERBURY SUB-STATION NO. 2. 


FIG. I7.—NEARER VIEW OF ROTARY CONVERTER S FROM THE DIRECT-CURRENT END. 
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series with a 2,300/500 volt transformer to 
a supply circyit. In case of shut down at 
New Milford a throw-over switch connects 
these circuits with the main storage bat- 
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tery so that the station will at no time be 
without light. The alternating-current en- 
closed arc lights with which the station is 
bountifully provided are fed from a sepa- 
rate 104-volt transformer circuit in the sta- 
tion. 

A view of the switchboard is shown by 
Fig. 7 and a diagram of its connections 
cut in two for convenience of printing, is 
shown in Figs. 11 and 12. The board is made 


FIG. 19,—2300-VOLT AIR-BLAST TRANSFORMERS AND DIRECT-CURRENT, 
l MOTOR-DRIVEN BLOWER. 


of black enameled slate and contains 40 
panels, distributed as follows: Five double- 
circuit railway feeder panels, five single- 
circuit feeder panels. three battery-booster 


AMERICAN ELECTRICIAN 


panels, four direct-current rotary panels, 
four three-phase power panels, two three- 
phase trunk line panels to sub-station No. 
2, one totalizing panel for arc light circuits, 
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one three-phase panel, six single-phase 
lighting panels and three sectioning panels. 
The circuit-breakers, ammeters, rheostats, 
hand-wheels, switches, etc., are of uniform 
design and occupy the same position on all 
panels thus giving a symmetrical appear- 
ance to the switchboard. The circuit-break- 
ers on the railway feeder panels are 
equipped with a tell-tale device which 
completes the circuit of an alarm bell when 


the breaker opens. The device is auto- 
matically reset when the breaker is closed 
again. The circuit-breakers on the con- 
verter panels in addition to having this 
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tell-tale device have low-voltage release 
coils which trip the breakers when the vol- 
tage drops below a certain point. The 
low-voltage release coil is used in connec- 
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FIG, 18.—PLAN VIEW SHOWING LAY-OUT OF APPARATUS IN WATERBURY SUB-STATION NO. 2. 


tion with a centrifugal speed limiting 
switch mounted on the shaft of the rotary, 
and which short-circuits the low-voltage 
release coil and opens the circuit-breaker in 
case the speed exceeds the normal. 

The panels controlling the 2,300 - volt 
three-phase and single-phase circuits are 
grouped together, but the bus-bars are di- 
vided into four sections by three section 
switches. thereby giving great flexibility in 


FIG. 20.—OIL SWITCHES, REGULATORS, ETC., IN 
WATERBURY SUB-STATION NO. 2. 


the matter of connections. The power cir- 
cuits, trunk-line circuits, arc-light circuits 
and incandescent circuits are all metered 
separately. Oil switches are used on these 
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FIG, 21.—DIAGRAM OF SWITCHBOARD CONNECT IONS, WATERBURY SUB-STATION NO. 2. 
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panels, the operating mechanism being 
controlled by the switch through rods pass- 
ing through the floor. Fig. 14 shows the oil 
cells and regulators in the basement be- 
neath the switchboard. The oil switches 
are electrically tripped on overload, with 
the exception of the sectioning switches 
which are not equipped with the electrical 
releasing device. The device is shown 
clearly beneath the switches in the engrav- 
ing of the switchbooard, Fig. 7. Practically 
all of the wiring is run in the basement, 
where ample room is provided in which to 
work. No wires carrying high-tension cur- 
rent are brought directly to the switch- 
board. 450 series arc lamps and about 
30,000 incandescent lamps are fed from this 


. station. 


Sub-station No. 2 is somewhat smaller 
in size and equipment than the sub-station 
just described and covers an area 35 feet 
by 70 feet. A plan view of the station and 
its equipment is shown by Fig. 18, and Figs. 
16 and 17 are photographic views of the 
rotaries. The incoming trunk lines from 
Sub-station No. 1 may be seen in the back- 
ground of Fig. 16. These pass directly to 
the bus-bars and switches in the basement. 

The equipment of the station consists of 
four 300-kw. rotary converters, with their 
starting motors, four 300-kw., three-phase 
transformers with potential regulators and 
two motor-driven fans together with a 
switchboard running along the side almost 
the entire length of the station. That por- 
tion of the basement beneath the trans- 
formers is laid out as an _ air-pressure 
chamber, while that portion below the 
switchboard contains the oil switches, bus- 
bars, regulators, etc., as shown in Fig. 20. 

The converters are 60-cycle machines, 
running at 600 r.p.m. and delivering direct- 
current at 275 volts. They are brought up 
to speed by 30-h.p. induction motors, but 
may be started from the direct-current side 
also. Space is provided for additional 
machines. The transformers have a pri- 
mary voltage of 2,300 volts and secondary 
voltage of 188 volts. The fans are of the 
Buffalo Forge Company’s make and are 
driven by a 5-h.p.. direct-current motor at 
400 r.p.m. The air pressure maintained is 
¥% oz. Four I-T-R potential regulators are 
installed, each being operated by a 4-h.p. 
induction motor. These regulate the alter- 
nating-current voltage delivered to the 
transformers. Almost all the regulation is 
obtained in this way, very little being pos- 
sible from the direct-current end. The 
panel in front of each regulator contains a 
three-point, double-throw starting switch, 
a single-throw neutral switch and two dou- 
ble-pole, double-throw, alternating-current 
running switches. 

The switchboard is shown in Fig. 22 and 
a diagram of its connections is shown by 
Fig. 21. It is equipped with high and low 
voltage bus-bars and the switches are dou- 
ble-throw, so that when thrown up they 
connect with the high voltage bus, and 
when thrown down they connect to the 
low-voltage bus. The high-voltage bus- 
bars are, however, not at present in use. 
The board contains 12 feeder panels, hav- 
ing 48 feeder switches. one-half of which 
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are only at present connected. The sta- 
tion is devoted entirely to power and light- 
ing work on the Edison three-wire system. 
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it will be only a matter of time when the 
old steam station will be dismantled. The 
superintendent of the Waterbury station is 
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FIG. 22.—SWITCHBOARD, WATERBURY SUB-STATION NO. 2. 


The territory fed by the station is about 
one square mile, the station being at about 
the center of the load. Overhead wires are 
at present used, but by the time this article 
appears, work will be commenced on an 
underground conduit system. The com- 
mercial multiple-arc lamps connected num- 
ber abut goo and the incandescent lamps 
number over 20,000. The entire electrical 
equipment of the Connecticut Railway & 
Lighting Company’s sub-stations at Water- 
bury, including series and multiple arc 
lamps, as well as the electrical equipment 
of the New Milford Company’s hydroelec- 
tric station at Bulls Bridge was supplied 
by the General Electric Company. 

The load in Waterbury was previously 
carried by a steam-driven central station 
on Bank Street bordering on the Nauga- 
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Mr. D. B. Neth, to whom we are indebted 
for many courtesies extended in the prepa- 
ration of this article. 
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MOTOR-CONTROLLING APPARATUS. 


BY FRANCIS W. APPLETON. 


The development of the variable-speed 
motor has brought with it much improvement 
in the design and construction of motor- 
controlling apparatus, but there yet remains 
room for some improvement. The many 
automatic or semi-automatic motor starters 
now in use constitute a highly commendable 
step forward, and the combined starting and 
speed-regulating “boxes” which represent 
the latest development in this field are won- 
derfully complete in their functions and are 


FIG. 23.—STORAGE-BATTERIES IN WATERBURY SUB-STATION NO. I. 


tuck River. This station is now main- 
tained as a reserve in case of any accident 
to the transmission plant at Bulls Bridge: 
but this is so well guarded against that a 
failure of supply is almost impossible, and 


reasonably reliable in service. It is un- 
deniably true, however, that electrically 
operated mechanisms for starting motors 
from a distance have not been brought to 
the “irreducible minimum’ of parts, nor do 
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the electrical contacts in such appliances 
represent the final effort in the way of de- 
sign. ; 

Sliding contacts have the great advantage 
of keeping themselves mechanically clean— 
until arcing occurs; then they degenerate 
into the least reliable of all moving contacts. 
If made of carbon, to minimize the effects 
of arcing, they wear away very rapidly and 
very unevenly. On the other hand, butt 
contacts of carbon are not affected by or- 
dinary arcing and their wear is trifling, but 
they are liable to accumulate dust and par- 
ticles of charred carbon which seriously im- 
pair the efficiency of the contacts. 

It would seem evident from the foregoing 
well-recognized facts that the nearest ap- 
proach to perfection that is attainable in the 
present general “state of the art” in motor- 
controlling apparatus would be realized by 
the use of carbon butt contacts which have 
a slight sliding motion after coming into 
touch, with a leaf-copper yielding butt con- 
tact to short-circuit the carbons after the 
last one of the latter has closed. This is 
doubtless true, and the writer is strongly of 
the opinion that a motor-starter built on this 
fundamental idea will give more reliable 
service, with vastly less attention and re- 
pairs, than the old-fashioned sliding brush 
and row of contact plates or a series of 
metal butt contacts. 

In order to make up a starting apparatus 
of the type just mentioned, it is necessary 
to use at least four or five expensive sole- 
noid switches, together with an overload 
relay to open-circuit the switches at a pre- 
determined load. Such an outfit is ideal 
from a purely engineering standpoint, but 
its cost is prohibitive in all cases except 
highly special ones, such as passenger eleva- 
tors, printing presses, or large motors that 
must be started and stopped from a distance. 

The writer recently saw in successful 
operation a crudely simple arrangement con- 
sisting of a number of carbon-faced contact 
fingers and a leaf-copper contact which, 
when closed, short-circuited all of the car- 
bons after all of the armature resistance 
was cut out by them; a solenoid and a dash- 
pot controlled these contacts, and a small 
relay magnet connected in series with the 
motor armature served to open the exciting 
circuit of the solenoid when the load 
reached a certain point beyond the rated 
ability of the motor. This outfit has been 
in active operation for eight months with- 
out a hitch, with no attention whatever, no 
renewal of contacts or other repairs having 
been found necessary; it starts a 35-h.p., 220- 
volt motor dozens of times daily, and the 
acceleration is smooth, without any spark- 
ing at the motor brushes and with practi- 
cally no arcing at the carbons, except for 
the slight flash at the first carbon when the 
motor is cut off while under a heavy load. 

The control of motor field excitation is 
a simpler matter than that of armature cir- 
cuit, and for this class of work sliding con- 
tacts are less annoying; but an arrangement 
somewhat similar to that just described 
would undoubtedly prove far more satis- 
factory in all ordinary cases. The applica- 
tion of such an arrangement to the control 
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of a sectional conductor, whether inductive 
or not, confers the immense advantage that 
fewer divisions of the conductor are neces- 
sary than when sliding contacts are used, 
the operation of butt contacts being affected 
to only a negligible extent by arcing. For 
example, the motor starter already described 
had only five contacts, four of which cut 
out dead resistance coils and the fifth short- 
circuited a heavy series field winding. It 
requires very little imagination to picture 
what would happen if an attempt were made 
to cut in and out such a combination by 
means of a swinging arm traveling over con- 
tact plates. 

In conclusion, it may be well to state that 
the writer has no interest, pecuniary or 
otherwise, in the manufacture or sale of 
motor-controlling appliances; the worse 
service they give in his immediate vicinity, 
the more profitable is his occupation likely 
to be. The most cursory comparison of the 
- actual performance of a sliding-brush appa- 
ratus and that of a combination of solenoid 
switches will readily vindicate the argu- 
ment here advanced, and the simplified ar- 
rangement described is, of course, merely 
a condensation of solenoid switches. 
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THE SEPARATION OF MOISTURE FROM 
STEAM. 


BY R. T. STROH M. 


The steam which is discharged from the 
ordinary steam boiler is in most cases in- 
itially wet. This is due to the method of 
formation of the steam. Take, for ex- 
ample, the return tubular boiler, With the 
application of heat to the water after the 
boiling point is reached, steam globules 
are formed along the water surface of the 
lower plates. These globules, being much 
lighter than the volume of water which 
they displace, rise rapidly to the surface of 
the water. In so doing, they likewise ex- 
pand slightly, and upon reaching the sur- 
face, break through the thin skin on the 
water surface, and burst. This breaking 
through and bursting results in throwing a 
fine mist or spray of hot water upward into 
the steam space, and the more rapid the 
boiling, the more violent is this action. 

Inasmuch as the water spray thus pro- 
jected into the steam space is quite finely 
divided, it is easily held in suspension in 
the steam and carried along with the cur- 
rent. Consequently, in the case of a boiler 
which is being forced to its utmost, con- 
siderable moisture is thrown into the steam, 
and is the action which engineers commonly 
call priming. The percentage of moisture 
in steam varies greatly, depending upon the 
details of construction of the boiler, the 
amount of liberating surface, and the con- 
ditions under which the boiler is operated. 
Ordinarily, however, with normal loading 
and a fairly well-designed boiler, there is 
from 2 to 8 per cent of moisture in the 
steam at the boiler nozzle, while under 
less favorable conditions the percentage of 
moisture easily reaches 15 per cent and fre- 
quently runs much higher. 


AMERICAN ELECTRICIAN 


Neglecting the moisture which is en- 
trained by the steam before leaving the 
boiler, the steam entering the cylinder of 
the engine would still contain more or less 
moisture, due to the unavoidable loss of 
heat because of radiation during its pas- 
sage through the steam pipe. The amount 
of condensation brought about in this man- 
ner depends upon the length of the pipe, the 
quality of its covering, and the relative tem- 
peratures inside and outside the pipe. 

As a consequence of the presence of 
moisture in the steam, it becomes desirable 
to remove this water for three good rea- 
sons: First, the safety of the engine; sec- 
ond, economy; and third, the better lubri- 
cation of the engine. 

Consider the first reason. Water is prac- 
tically incompressible. Therefore, if any 
great amount of it should get into the cyl- 
inder and be caught in the clearance space 
during compression, there would be con- 
siderable likelihood of a cracked cylinder, 
piston or head, or perhaps a buckled rod. 
It is true that drain cocks properly fitted 
to the cylinder will remove all ordinary col- 
lections of moisture; also, in engines of 
the Corliss type, the exhaust valves are in 
such positions as to drain the cylinder quite 
readily. However, if a boiler primes or 
foams badly, water may be carried over to 
the engine in such quantities that the drain 
cocks cannot possibly discharge it rapidly 
enough to prevent damage to the engine. 

Next, consider the question of economy. 
It is evident that if the condensation passes 
through the engine and is thrown out with 
the exhaust, it loses much of its heat, so 
that even if it is returned to the boilers, to- 
gether with the condensed steam, there is 
a definite loss. On the other hand, if this 
condensation is removed from the live 
steam, and immediately returned to the 
boilers, it will require little more heat to 
bring it to the temperature of vaporization, 
since it will have very nearly the temper- 
ature of the steam in the main steam pipe. 
Further than this, the economy of the en- 
gine itself will be increased by the use of 
drier steam, since it is well known that 
there is less loss by condensation when dry 
steam is used than when wet steam is used. 

Finally, there will be better lubrication in 
the steam engine cylinder, which will give 
a higher engine efficiency. For, if there is 
one thing above all others which will tend 
to spoil the cylinder lubrication, it is con- 
densation. The hot water washes the oil 
from the surfaces which would otherwise 
be well lubricated, and the friction and wear 
are correspondingly increased. Increasing 
the rate of oil feeding only partially over- 
comes the difficulty and makes the oil bill 
greater. 

The point is, therefore, to get rid of 
this moisture to the greatest possible extent, 
which may be accomplished either by su- 
perheating or by separation. In the pres- 
ent discussion, mechanical methods of sep- 
aration only will be treated. 

All mechanical devices for removing en- 
trained moisture involve one or more of 
the following principles: First, separation 
by screens or meshes; second, decrease in 
velocity of the steam current; third, in- 
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ertia; fourth, centrifugal force; fifth, baffle 
plates. 

The first method is exemplified by the or- 
dinary perforated dry pipe, by which the 
water particles are separated from the steam 
in passing through the holes. This form, 
however, is adapted only to internal sep- 
aration; that is, separation occurring within 
the boiler itself. Consequently, it would 
remove only such moisture as would be 
present in the steam before it left the 
boiler, and would not catch that due to con- 
densation in the steam main. 

By decreasing the velocity of flow of a 
steam current, it is possible to remove a 
portion of its moisture, especially the larger 
globules. A current moving at a high ve- 
locity is capable of carrying with it water 
particles of considerable size. If, however, 
the velocity be suddenly decreased, the force 
of gravity may so assert itself as to draw 
out the heavier drops of moisture, éven 
against the entraining influence of the cur- 
rent. In commercial separators , this’ ob- 
ject is accomplished by enlarging the cross- 
sectional area of the pipe through which the 
steam must pass on its way to the engine. 
This is most conveniently done by placing 
a receiver of considerable volume in the 
pipe line, this receiver usually containing 


other devices for removing moisture. The 


amount of steam leaving the reteiver is 
practically the same as that entering it. 
Furthermore, the quantity flowing in a 
given time is always Q = A V, in which Q 
is the cubic feet per minute, 4 is the area of 
the passage in square feet and V is the 
It is evident 
from this formula that if the area of the 
cross-section of the receiver is four times 
that of the steam pipe, the velocity of the 
steam in the receiver will be approximately 
one-fourth that in the pipe. And at this 
low velocity many of the heavier water par- 
ticles will fall out of the current to the 
bottom of the receiver. 

Inertia plays no small part in the action 
of many separators. It is a well-established 
law that no body can, of itself, set itself 
into motion, or bring itself to rest, or even 
change its direction of motion. These ef- 
fects must be produced by some external 
force or forces. The application of this 
principle is of great value in the separa- 
tion of moisture from steam. If the current 
of mingled water and steam, flowing along 
a straight pipe, is suddenly changed in its 
direction, as by a short bend, or by baffe 
plates placed directly in its path, a large 
amount of water may be removed. For the 
heavy water particles, by reason of their 
inertia, tend to move in a straight line, 
while the steam, being lighter, is readily 
deflected in any desired direction. The re- 
sult is that the water strikes the walls or 
baffle plates and clings there, while the 
steam passes on. 

In employing centrifugal force as a means 
of separating the moisture from the steam, 
the current is given a whirling or rotary 
motion. The result is that the water is 
thrown outward, lodging finally against the 
containing walls, from which it trickles and 
is drained off into suitable compartments. 

The use of baffle plates of various forms 
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and varieties of construction is for the pur- 
pose of breaking up the steam current into 
numerous eddies and counter-currents, and 
also to change the direction of flow as fre- 
quently as possible. This enables the inertia 
of the water particles to be used to the best 
advantage and at the same time offers a 
greater area of surface on which the moist- 
ure may collect. These baffle plates are 
usually corrugated. 

Fig. 1 illustrates a form of separator 
which is intended to be placed on a hori- 
zontal line of steam piping. The steam 
enters the separator at 4A and is deflected 
downward into the annular chamber be- 


A 
A 


2 4 


ISIN 
DN NÀ 
| N N 
NA HLA 
LASS TN NTR 
Ngamx< N77 
NN NIN 
NAIA ASMA 
Rea HAN 
Hapa, cae 
BEN ; G. 
RA i ATTIE 
RANT \ wits. 
UAT ly ATINA 
PATT AIRAN- B 
EAI ALL Ivars 
EZ WU ALLY 
RAL 1 UTI yes 
KAALIN A AA 
AIN ALT Tye 
Nea DIN AOA 
WAIN ATMS 
RZALI AI ae 
ARIN ATT INA 
PAAU A A 
eA it A a 
penji CHIDA 
WA LL ee 
MAL AIN Biin 
KAINA TIN KIIA 
Ree TITTINA ae 
- PAVING TIT ITI LLIA 
TTT ITT IIT LLLI hire 
REIL ITI POTN ie 
WEDIN MLINAR 
MYA PLU ILII ITI a ANS 
tt get 
, Mca 
À gr 
A 


ae 


TECE? 


D 


TLI 


— rre 


Te 


q 
erti 


eyra 


ES G |) 


a terar 


a a 
a 


eee STA 


ANAARANARANIAARAARAARARAARAANNARAAA NAAN NARRRNARRRRRAN č: 


RARAAAS 


7 

ER 

Cay. 

kf 

Y "75 

-e TE 

DDD. A 

con 

e 


FIG. I. 


tween the central pipe and the perforated 
cylinder, B. The moisture is thus given a 
rapid downward motion. As it strikes the 
sides or bottom of the sieve, it goes through 
the perforations and drips to the bottom 
of the chamber. The short tongues of metal 
broken out in making the sieve are bent out- 
ward and downWard, so that when the 
moisture has once passed through the sieve 
it cannot return so as to be caught up 
again by the steam current. The steam, 
thus liberated of much of its moisture, 
passes up the central pipe, C, and out at D. 
The pipes E E are drain pipes, which carry 
off the moisture which collects in the pro- 
jecting lips, F and G, at the top and bot- 
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tom, respectively, of the central pipe. It 
is evident that if this moisture were per- 
mitted to run down the sides of the pipe, C, 
and to drop from its lower end, there would 
be considerable likelihood of its being re- 
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absorbed and carried along with the ascend- 
ing steam current at that point. The water 
is drawn off through the outlet, H, at the 
bottom of the collecting chamber. The 


gauge glass is attached so as to enable the - 


engineer to be certain at all times that the 
separator is fulfilling its duty, and that the 
water is being properly removed. 

In Fig. 2 are shown two views, one a 
side section and the other an end section, 
of another well-known make of separator, 
designed for service on horizontal pipe 
lines. The steam, entering at 4, meets a 
baffle plate, B, placed directly in its path. 
This baffle, as shown in the end section, 
is contained in an enlarged portion of the 
separator, and greatly exceeds the area of 
the steam pipe. On either side of this plate 
is a port leading to the discharge side of 
the separator, the sum of these two port 
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areas being likewise greater than that of 
the steam pipe. It will be seen that this type 
depends upon change of direction and the 
baffle plate to secure the desired- result. 
The plate is ribbed vertically, so as to pre- 
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vent the water from being carried laterally 
in the current, after having once impinged 
against the baffle, and also to carry it 
straight downward into the receiver at the 
bottom. The advantage claimed for plac- 
ing the openings at the sides of the baffle 
plate instead of over it or underneath it, 
is that this arrangement prevents any pos- 
sibility of entraining the water with the 
steam after it has collected on the baffle 
plate. The drip pipe, C, removes all con- 
densation beyond the 
baffle discharging it 
into the chamber, D. 
jj) It will be observed 
that this chamber is 
a a totally disconnected 
from the outlet, E, so 
that the steam cannot 
possibly pick up wa- 
ter from the settling 
well, D, and carry it 
out of the separator. 

The type of separa- 
4m.El.. tor illustrated by Fig. 

3 depends solely upon 

decrease of velocity 
and change of direction. The steam cur- 
rent, entering at A, is quickly turned down- 
ward into the body of the separator by the 
curved partition, B, which serves to pre- 
cipitate the moisture at the bottom of the 
reservoir. The vanes, C, C, C, are intended 
to destroy any rotary motion of the steam 
current, and also to prevent the water at 
the bottom of the chamber from being re- 
entrained. : 

A separator depending largely upon the 
action of centrifugal force is shown in sec- 
tion in Fig. 4. Here the steam current is 
given a spiral motion by the vane, 4, dur- 
ing which the moisture particles are thrown 
off against the outer wall, from which they 
trickle to the bottom of the separator. 
Some of the steam passes through the per- 
forations in the central pipe, B, being fur- 
ther relieved of moisture in so doing, while 
the remainder passes into the bottom of 
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FIG. 5. 


the separator, where its whirling motion is 
largely destroyed by the wings, C. It then 
rises through the pipe, B, to the outlet. 

A type of steam separator combining all 
of the four methods of separation previously 
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mentioned is illustrated in Fig. 5. The de- 
vice is a cast-iron chamber having prac- 
tically two compartments, 4 and B. The 
steam is led into the larger chamber, 4, 
by the pipe C, which is curved at its inner 
end so as to discharge the steam vertically 
downward. The inertia of the water then 
carries it down into the chamber, B. The 
large chamber, A, gives the necessary de- 
crease of velocity, which will allow gravity 
to act upon the moisture, also. Centrifugal 
force is brought into play by passing the 
steam current between two curved vanes, 
one of which is shown at D. Finally, a 
number of baffle plates are placed along the 
lower edges cf these vanes, to catch the 
moisture thrown out of the current by cen- 
trifugal force. 

Separators intended for use on vertical 
lines of steam piping depend upon the same 
basic principles as the horizontal types al- 
ready described, and differ only in the de- 
tails of their construction. 

A steam separator should be placed as 
close as possible to the engine, if the full 
benefit of separation is to be obtained. If 
it is placed at some intermediate point on 
the line, the condensation occurring between 
the separator and the cylinder will be car- 
ried into the engine. If it be placed near 
the boiler, it will remove only the initial 
moisture in the steam. Whereas, if placed 
close to the cylinder, it will take out 
‘moisture due either to priming or to later 
condensation. Ordinarily, the steam pipe 
to an engine is vertical just above the throt- 
tle valve, connecting with the main by a 
long bend and a horizontal. Manifestly, 
the nearest point of attachment of a hor- 
izontal separator would be in the hori- 
zontal pipe leading to the bend, and near 
the steam header. If a vertical separator 
is used, it can be placed directly above 
the throttle valve, in which position it will 
replace a portion of the pipe, and will act 
not only as a separator, but as a steam res- 
ervoir, as well. 
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ELECTRIC POWER IN MARBLE QUARRIES. 


BY GEORGE E. WALSH. 


The marble industry is comparatively 
young in this country, but in recent years its 
development in New England and parts of 
the West has been remarkable. The most 
extensive marble deposits have been found 
in Rutland County, Vt., where the resources 
and quality of the marble are such as to 
give to this section the name of the Carrara 
of America. The working of the Ameri- 
can marble quarries has been accompanied 
by the development of tools and machinery 
for simplifying the work to an extent un- 
known elsewhere, and while the Italian 
quarries have been mined for centuries, the 
methods employed in getting out the marble 
and cutting and polishing it for the market 
are crude and primitive compared to those 
found in operation in the American marble 
regions. 

The latest adaptation of power and ma- 
chinery to the marble industry is the result 
of changing conditions. When the quarries 
were first opened, the range of work was 
kept within a narrow field, and a single 
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steam plant would often serve to operate 
derricks, drills and channeling machines. 
Steam was conducted through pipes to the 
different machines, and air compressors 
were driven by the same power to the vari- 
ous places where pneumatic tools were em- 
ployed. So long as the quarries were of 
moderate size, the hand and steam derricks, 
drills and locomotive cranes were sufficient 
to answer all purposes. 

But marble quarrying is rapidly assuming 
an importance that makes a change of power 
distribution necessary, and some of the 
marble quarries have already reached such 
dimensions that steam power distribution 


has grown unwieldy and costly and elec- 
tricity has entered to lessen cost. The 


smaller quarries may continue indefinitely 
in their dependence upon steam for oper- 
ating their drills, cranes, locomotives, chan- 
neling machines, polishers and other tools; 
but the larger quarries are steadily install- 
ing electric motors for driving all sorts of 
labor-saving devices. 

Owing to the enormous weight of some 
of the blocks of marble that are cut and 
dressed for shipment, such as for obelisks, 
mausoleums, statuary groups and so on, the 
derricks and cranes are the most important 
implements, and modern powerful electric 
gantry cranes are now installed m most of 
the larger quarries. One of the most note- 
worthy of these electric cranes has been 
in operation for some time at Proctor. Vt. 
This is a huge, five-motor, electric traveling 
gantry crane and it displaced ten of the old 
steam power derricks. It can be operated 
by one man, and, therefore, saves as much 
in labor as it does in efficiency. 
The gantry travels 800 feet, but 
the distance can be increased 
indefinitely as the quarry ex- 
tends. Its maximum capacity 
is 50 tons, and the blocks of 
marble can be lifted to a height i 
of 35 feet. This crane was in- 
stalled chiefly for loading cars; the trains 
pass directly under the crane, and as the 
bridge on which the crane travels is 160 
feet long it has a wide field of operation. 

Smaller three-motor electric traveling 
cranes on steel railways are also employed. 
Several ten-ton electric cranes are used for 
lifting the marble blocks from the quarry 
and for handling 5 
them in the cutting 
and polishing de- 4 
partment. The old 
powerful boom der- : 
ricks driven by Q 

£ 
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steam power are 
still in operation, 
but their use is 
gradually diminish- 
ing since the advent 
of the electric i 
cranes, and they are 

employed now 

chiefly in isolated parts of the quarry for 
lifting the blocks from the beds after being 
cut out. 

Portable or locomotive cranes are further 
making the boom derricks unprofitable; they 
can travel from one part of the quarry to 
another, and load blocks directly from the 
beds to the cars. Both electric drills and 
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channeling machines are now in use in the 
West Rutland and Proctor quarries, and 
careful data are being compiled to ascertain 
the relative cost of the two types. The 
channeling machines are the most important 
in a marble quarry, for it is impossible to 
drill holes in marble and then use high ex- 
plosives. The blocks must be cut out care- 
fully and lifted without cracking them. 

It has only been in the last year or two 
that electric channeling machines were used 
at all. But they have given so much satis- 
faction that their number is being rapidly 
increased. The new type of electric ma- 
chine cuts a channel on either side of it 
from four to ten feet deep and less than two 
inches wide, whereas the steam type of 
channeling machine cut but one channel at 
a time. A single electric motor mounted 
on the new machine and traveling with it 
operates the cutting implements and also 
drives the traction gear of the machine. 

Electrically operated chisels, “sand saws,” 
buffers, etc., are also used in the Vermont 
quarries; in fact, nearly every practical 
means of reducing hand labor by means of 
electricity has been adopted. More than 
$5,000,000 is invested in the quarry ma- 
chinery and other equipment, a large por- 
tion of which is electrical. 
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THE PERFORMANCE OF DIFFERENT TYPES 
OF ELECTROMAGNET. 


BY CHARLES R. UNDERHILL. 


The electromagnet is used in so many 
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FIG. I. 


different ways, and electromagnetic phe- 
nomena taken advantage of to such an ex- 
tent, that a complete classification of the 
numerous types would be rather difficult. 
However, the subject may be treated from a 
general standpoint, and in this article it is 
intended to show the general relations be- 
tween the types in common use. The com- 
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mon types of electromagnet windings were 
discussed in a former article.* 

If one end of an iron core be placed 
within the field of a solenoid, it will become 
a magnet, and mutual attraction will result 
between the field of the solenoid and the 
iron core, or plunger, as it is called. Elec- 
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tromagnets. of this type are used where a 
long range of action is desired. In Fig. 1 
is shown a coil-and-plunger arranged for 
experimental purposes, and Fig. 2 is a chart 
showing the results of tests made with it. 
In all cases the ampere-turns were 6300. 


FIG. 3. 


Curve a is due to the attraction of this coil- 
and-plunger, the distances being measured 
from the left end of the plunger to the left 
end of the winding. 

By clamping a rod of iron inside the wind- 
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The curves, d, e, f and g, are due to the 
end of the stop being inserted in the coil 1 
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the simple stopped solenoid. 
Tapering the end of the plunger and 


inch, 2 inches, 3 inches and 4 inches, re-ẹ countersinking the stop have the effect of 


spectively. An examination of Fig. 2 shows 
that curves c, d, e, etc., are the result of 
the attraction between the plunger and the 
stop plus the 
solenoid effect. 

A simple sole- 
noid with an 
iron jacket or 
frame, com- 
monly called an “iron-clad” solenoid, con- 
fines the field within the limits of the 
frame, thereby raising the curve at the 
right end, or mouth of the winding, also. 
Fig. 4 is the result of a test of the iron- 
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increasing the pull for long ranges, owing 


FIG. 14. 


to the increased attracting surfaces, but the 
pull is less as the plunger passes within the 
stop, owing to the line of attraction being 
at an angle to the direction of the required 
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ing as in Fig. 3, a different effect is obtained. clad solenoid in Fig. 5. pull. An extreme case of the tapered 


“stopped” solenoid, 
or stopped coil-and-plunger. 

Curve b, in Fig. 2, was obtained from the 
same coil as before, but with a stop I inch 
long, its right-hand end being flush with the 
left-hand end of the winding. Curve c¢ is 
from a test with a stop of approximately the 


The magnet is now a 


An iron-clad stopped solenoid is com- 


monly called a plunger electromagnet; the 
form shown in Fig. 6 may be considered a 
plunger electromagnet with a stop practi- 
cally flush with the left end of the winding. 

Fig. 7 shows the difference between the 
tests of this electromagnet with and with- 
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FIG. 5. 
same length as the plunger, and with its 
right-hand end flush with the left-hand end 
of the winding, as in the case of curve b. 
It is obvious that a small piece of iron at 
the end of the winding is beneficial, as it 
prevents the pull from falling off at that 
end, thereby increasing the effective range 


FIG. 8. 


of the solenoid. It should be noted that all — 


parts of the framt of this experimental 
solenoid were of non-magnetic material, the 
only ferric portions being the plunger and 
stop. 


FIG. 6. 


out the iron frame. The curve due to the 
test with the iron frame is marked “iron- 
clad solenoid,” and the test without the 
frame is designated “simple solenoid.” The 
increased effective range is plainly shown 
here. ‘ 

The curves marked “plunger electro- 


FIG. 9. 


magnet” are due to the plunger electromag- 
nets in Figs. 8 and 9. These curves should 
be compared with curve f in Fig. 2. On ac- 
count of the iron frame, the pulls near the 
mouth of the coil will be greater than with 


plunger and countersunk stop is shown in 
Fig. 10 where the taper is nearly as long as 
the winding. 

Fig. 11 shows the result of a test of 
the plunger electromagnet in Fig. 8 with 
a stop 21⁄2 inches long. As the test was 
made, the current in amperes and the 
pull was noted, and since the number 
of turns in the winding were known, the 
ampere-turns were easily calculated, and 
the curves plotted for each length of air 
gap. Fig. 12 is plotted from Fig. 11 by 
taking points vertically on the ordinate for 
10,000 ampere-turns, 15,000 ampere-turns, 


™ 


FIG. 10. 


etc., where they intersect the curves repre- 
senting the different lengths of air gaps. 
Returning to the stopped solenoid in Fig. 
3, the stop was set at various distances, and 
the pull then noted for 0.035 inch gaps be- 
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tween the plunger and the stop. The curve 
in Fig. 13 shows the result of this test. 
In Fig. 14 is shown a bar electromagnet, 


which is simply a solenoid with the plunger 
rigidly fastened within it, so that there can 
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be no motion between them. Therefore, the 


only function of this type of electromagnet | 
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FIG. 16. 


is to attract other magnetic materials to it. 
If the plunger were clamped firmly inside 


FIG. 17. 
the solenoid in Fig. 1, this would then be a 
bar electromagnet. 
Now the stopped solenoid in Fig. 3 may 
be considered as a bar electromagnet with 
its armature, the plunger, projecting into 
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the winding. It is therefore evident that 
the bar electromagnet in Fig. 14 is not so 
efficient as the stopped solenoid (or extreme 
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case for a bar electromagnet), in Fig. 3, 
as reference to Fig. 13 indicates. Thus, 
where the working air gap is 1% inches 
within the winding, the pull is 25 pounds, 
while for the same air gap at the mouth o1 


Fic. 18. 


the winding, the pull is only 13% pounds, 
or about one-half the pull within the wind- 
ing. 


It is also evident that the pull continues 
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through the working air gap as they would 
be compelled to do were the gap inside of 
the winding. This reasoning applies to the 
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horseshoe type of electromagnet, which is 
a bar electromagnet so bent as to bring its 


FIG. 19. 


two poles near together; although the 
strength is comparatively great when the 
iron armature is in actual contact, or very 
close to the pole pieces of the magnet, the 
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FIG. I5. 


to fall off as the proportion of air gap out- 
side of the winding increases. The reason 
for this is, that the lines leak back on the 
outside of the winding to the other end 
of the winding, and therefore do not pass 


attraction of the armature by the poles is 
very weak when the air gap is comparatively 
small, owing to the leakage back of the 
armature, from end to end of the cores of 
the electromagnet. Fig. 15 shows the re- 
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sult of a test ot the practical horseshoe elec- 
tromagnet in Fig. 16. The horseshoe 
electromagnet has many modifications, such 
as the club-footed electromagnet in Fig. 17, 
the iron-clad electromagnet in Fig. 18, etc. 

From the foregoing it is evident that the 
bar electromagnet (Fig. 14) or the horse- 
shoe electromagnet are not well adapted for 
long range work. They are, however, in- 
dispensable where rapid action is desired. 
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It is obvious that the solenoid and plunger 
electromagnet may have two coils and two 
plungers as well as one. Fig. 19 shows a 
two-coil plunger electromagnet, which is 
really a horseshoe electromagnet with its 
ordinary armature fastened to the ends of 
the cores, the cores then being separated 
at or near the centre of the windings. In 
this type each core serves as a return circuit 
for the other core. 
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Plunger electromagnets and solenoids are 
adapted for use where a strong pull is re- 
quired over a considerable range, such as 
for operating brakes for hoisting mo- 
tors, electric elevator controllers, railway 
switches, etc., while electromagnets of the 
horseshoe type are used for signaling pur- 
poses, as in telegraphy and telephony, and 
also for lifting magnetic bodies in close 
contact with their pole-pieces. 


Motor-controlling apparatus may be 
divided into two general classes, one 
for merely starting a motor and bringing 
it up to normal running speed, and the 
other for starting the machine and also 
regulating its rate of speed. The former 
class includes both manually and electro- 
magnetically operated mechanism, while 
the latter, excepting in very special cases, 
is restricted to purely manual operation. 
Simple motor-starting apparatus of the 
modern manually operated type is always 
provided with automatic means for restor- 
ing the movable member to the “off” or 
starting position in the event of the failure 
of the supply current. The apparatus itself 
comprises a series of resistance coils which 
are put in series with the armature when 
the circuit is first closed and then gradually 
cut out by means of a brush mounted on 
the free end of a swinging arm and ar- 
ranged to sweep over a row of stationary 
contacts connected to the resistance coils. 
This type is familiar to everyone at. all ex- 
perienced in motor operation. The auto- 
matic release consists of a small magnet 
which is energized as long as the circuit 
is intact and which holds the starting arm 
in the full-speed position; cessation of the 
supply current de-energizes the magnet, of 
course, releasing the arm, and a spring re- 
turns it to the starting position. 
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FIG. I.—FIELD CIRCUIT ALWAYS CLOSED. 


Fig. 1 shows a common arrangement of the 
release magnet and the other parts of the 
starter. The release magnet is connected 
in series with the shunt field magnet wind- 
ing of the motor and the starting resistance 
when the arm is in the full-speed position, 
as shown in the diagram; the object of this 
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BY LAURENCE B. MATHER. 


method of connection is to keep the field 
circuit always closed. At the first step of 


` the starting arm, the shunt field and release 


magnet are excited and current is ad- 
mitted to the armature through the com- 
plete starting resistance, and as the re- 
sistance is gradually cut out of the arma- 
ture circuit it is cut into the field circuit; 
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FIG. 2.—FIELD CIRCUIT OPENED WITH ARMA- 
TURE CIRCUIT. 


its resistance is so small, however, in com- 
parison with that of the shunt field wind- 
ing that the drop when only the shunt field 
current is passing through it is inconsid- 
erable. In case the supply fails, or the 
main switch (not shown) is opened for the 
purpose of shutting down the motor, the 
release magnet is not immediately de-ener- 


gized because the momentum of the arma- - 


ture and sluggish decay of the field mag- 
netism convert the machine into a dynamo 
of rapidly decreasing e.m.f., and it keeps 
the release magnet energized for several 
seconds in some cases; when the armature 
e.m.f. diminishes sufficiently to reduce the 
current in the release magnet below the 
“sticking” point, it lets go and the arm is 
thrown back to the starting position; but as 
the release magnet is connected to one ter- 
minal of the starting resistance and the free 
armature brush is connected to the other, 
there remains a closed circuit through the 
field winding, armature, starting resistance 
and release magnet, so that any remaining 
magnetism in the field magnet has an op- 
portunity to discharge. 

The arrangement shown in Fig. 2 was 
formerly used exclusively. but it has been 
superseded in many cases by the connection 


shown in Fig. 1, which is usually preferable 
because large motor field magnets do not 
always lose their magnetism sufficiently, be- 


fore the release magnet lets go, to avoid an ` 


objectionable inductive flash when the 
swinging arm opens the field circuit by leav- 
ing the first starting button as it is thrown 
back to, zero by the spring. 

Fig. 3 shows still another method of con- 
necting up the release magnet; here, it is 
connected across the line in series with the 
starting resistance when the arm is in the 
running position, as shown in the diagram. 
This arrangement has the obvious advan- 
tage that the magnet is sure to receive full 
excitation regardless of the character of the 
shunt field winding of the motor, while in 
the other cases a shunt field winding of un- 
usually high resistance might take insuff- 
cient current to make the release magnet 
hold the starting arm reliably; in practice, 
however, this is a rather remote contin- 
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FIG. 3.-— FIELD CIRCUIT ALWAYS CLOSED , 
RELEASE MAGNET ACROSS LINE. 


gency, since the release magnet can read- 
ily be designed for reliable operation with 
a currert smaller than the field winding 
can possibly be excited with, and still have 
radiating surface sufficient to enable it to 
carry the largest current that any normal 
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motor field will require. The arrangement 
of Fig. 3 has the real advantage, however, 
of being universal so far as the type of 
the motor field winding is concerned: it 
can be used with a series, shunt or com- 
pound-wound motor without any changes 
whatever in its own circuits or parts; the 
diagram shows it applied to a shunt-wound 


motor, and it is evident that erasing the. 


FIG. 4.~—-USUAL CONNECTIONS FOR SERIES 
MOTOR. 


shunt-field winding and connections from 
the diagram and inserting a field winding 
in the armature circuit would make it ap- 


FIG. 5.—CUTLER-HAMMER STARTING RHEOSTAT. 


ply to a series motor, while inserting the 
series field without disturbing the shunt- 
field winding would show it as applied to a 
compound-wound motor. 


FIG. 6.—CUTLER-HAMMER HEAVY-DUTY 
STARTER. 


For series motors, the common arrange- | 


ment 1s as shown in Fig. 4, which requires 
no explanation. In this case. it is not so 
important to maintain the field circuit closed 
after the motor is disconnected from the 
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supply circuit because there are not nearly 
so many turns in the winding and the in- 
ductive em.f. due to the discharge of the 


FIG. 7.—GENERAL ELECTRIC STARTING BOX. 


field magnetism is not high enough to do 


any damage. 


The Cutler - Hammer Manufacturing 
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FIG. 8.—DOUBLE-CONTACT STARTING BOX. 


Company, Milwaukee, for shunt-wound 
motors uses the method of connection 
shown by Fig. 1, and its starting box is 
shown complete by Fig. 5. The starting 
arm ‘carries near the handle a small bar 
of iron which comes into alignment with 
the poles of the single-core release mag- 
net at the right-hand side of the box when 
the arm reaches the running position. For 
larger sizes of motor, the starting box is 
modified slightly to the form shown by 
Fig. 6. The modification consists in adding 
a laminated contact brush which, when the 
arm has been carried around to the running 
position, bridges two heavy block contacts 
located beneath the release magnet and 
thereby short-circuits the starting contacts 
entirely and eliminates danger of trouble 
from insufficient contact area in those parts. 

In smaller sizes, the General Electric 
Company uses the starter shown in Fig. 
7, which is very similar to that shown in 
Fig. 5. The chief difference is that a 
helical spring is employed to restore the 
starting arm to the “off” position when it 
is released by the magnet, while in the Cut- 
ler-Hammer box the spring is a spiral, 
coiled about the pivot stud. The method 
of connecting the release magnet is that 
shown by Fig. 1. For larger sizes the G. 
E. starter is made in the form shown by 
Fig. 8, the internal connections being shown 
by Fig. 9. The starting resistance is divided 
into a larger number of steps by the addi- 
tion of another row of contacts intercon- 
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nected as indicated. The swinging arm car- 
ries an auxiliary finger which is pivoted to 
the end of the arm and makes a quick snap 
break when the arm passes the upper but- 
ton of the right-hand row on being thrown 
back to “off.” 

In the largest sizes, the General Electric 
Company uses the substantial form of 
starter shown in Fig. 10, in which the trav- 
eling brush is of laminated construction 
like the metal contact bridge of an auto- 
matic circuit-breaker, the stationary con- 
tacts are trapezoidal plates instead of round 


FIG. 9.—DIAGRAM FOR FIG. 8. 


buttons, and the release magnet holds the 
starting arm at “full on” by means of a 
latch instead of direct magnetic attraction. 
By reference to the diagram, Fig. 11, and 
close inspection of Fig. 10, it will be no- 
ticed that the swinging arm carries a trav- 
eling brush at each end and that only one 
end of each of these brushes rests on the 
stationary contacts during the movement of 
the arm, but when it reaches the running 
position both ends of both brushes rest on 
the last contact plates of the two rows, 
which are extended for that purpose; this 
gives ample contact surface to carry the 
full running current without entailing the 
extra friction that would attend the use of 
the full contact surface during manipula- 
tion of the arm. Fig. 11-A is a detail of 
the release magnet, its armature and the 
latch finger on the end of the swinging 
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10.—-G, E. HEAVY-DUTY STARTER. 


FIG, 


The next step in the simple motor starter 
line is the addition of an automatic device 
to open the motor circuit in the event of 
an overload. The Ward Leonard Electric 
Company, Bronxville, N. Y., uses an auto- 
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matic circuit-breaker which operates on ex- 
actly the same principle as the apparatus 
used on switchboards for protecting station 
apparatus, and interlocks with the starting 
arm. Fig. 12 illustrates the apparatus. The 
no-voltage release magnet is shown at the 
right of the face-plate, as in some of the 
previous cases, and the circuit-breaker sole- 
noid is located at the lower left-hand part 
under the auxiliary arm. This arm is 
pivoted concentrically with the starting 
arm, and a spiral spring around the pivot 
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FIG, II.—DIAGRAM FOR FIG. IO. 


post is attached at one end to the starting 
arm and at the other to the circuit-breaker 
or auxiliary arm. The right-hand end of 
the latter carries a brush which bridges 
two stationary blocks and thereby closes 
the main motor circuit when the arm is 
in the normal position shown; in that posi- 
tion it is held at the left-hand end by a 
latch which is tripped by the solenoid when 
the load passes the point for which it is set. 
A lug on the starting arm engages the aux- 
iliary arm when the movement is from right 
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FIG. I1-A. 
to left, but when the starting arm is moved 
around to the running position the circuit- 
breaker arm is left free to open if it should 
be released by the solenoid. 

When the circuit-breaker lets go with the 
starting arm in the full running position, 
the spring throws the auxiliary arm clock- 
wise until it takes up against the lug on 
the starting arm; this leaves the latter arm 
still in the full “on” position, but the mo- 
tor cannot be put in circuit with it in that 
position except maliciously and by taking 
the trouble to hold the arm against the re- 
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lease magnet and resetting the circuit- 
breaker arm with the other hand. There be- 
ing no handle on the latter arm, there is no 
normal incentive to do this; the natural 


FIG. 12.—WARD-LEONARD STARTER WITH 


OVERLOAD CIRCUIT-BREA KER. 


- procedure is to set the circuit-breaker by 


means of the handle on the starting arm, 
moving the latter back to its “off” position 
and thereby restoring the auxiliary arm to 
its latch. The connections of the starting 
resistance and release magnet are as shown 
in Fig. 3; the circuit-breaker solenoid is 
connected in series with the motor, of 
course. 

As Fig. 12 shows with fair distinctness, 


FIG. 13.—WARD LEONARD RHEUSTAT ARM. 


the starting arm is equipped with a snap 
finger for giving quick break when the arm 
is thrown to the “off” position; this finger 
also has the unusual function of giving 
a sudden closure of the circuit when the 
arm is manipulated to start up the motor, 
and it therefore prevents burning the ini- 
tial contact and the traveling brush by 
“sneaking” the arm to the first contact and 
allowing it to fall away a trifle after just 
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FIG. 14.—G. E. STARTER WITH NO-VOLTAGE AND 
OVERLOAD RELEASE. 


touching. The finger is pivoted to the end 
of the arm and carries a pin which strikes 
the projecting lug on the post near the 
first stationary contact when the arm is 
moved toward that contact and holds the 
finger out of engagement with its co-op- 


[VoL. XVII. No. 6. 


erating stationary contact until just before 
the main brush reaches the first regulai 
contact plate, when it slips past and is 
thrown by a spring into rubbing contact 
with a stationary brush. The quick break 
on the reverse movement is accomplished 
in a similar manner. Fig. 13 illustrates the 
construction of the traveling brush on the 
arm; it consists of several skates on the 
ends of plungers socketed in the end of 
the starting arm and pressed downward on 
the stationary contact plates by individual 


= 
’ 
l 
È 
I 
l 
t 
] 
l 
|) 
l 
| 
l 
! 


FIG. I§5.—DIAGRAM FOR FIG. 14. 
(J 


springs. The skates are connected to the 
main part of the arm by means of individual 
flexible cords so as to’ obviate the uncer- 
tainty and liability to arcing and burning 
in the sockets “which would attend reliance 
on the contact between the plungers and 
their housing. 

Fig. 14 shows the General Electric type 
of combined no-voltage and overload re- 
lease, and Fig. 15 is the corresponding dia- 
gram of connections. The overload release 
consists of an extra magnet in series with 
the motor and having its armature ar- 
ranged to short-circuit the no-voltage 


FIG. I16.—CUTLER-HAMMER STARTER WITH 
NO-VOLTAGE AND OVERLOAD RELEASE. 


magnet when the load reaches the pre- 
determined point; in this diagram the 
no-voltage release magnet is shown con- 
nected as in Fig. 2, but the method of con- 
rection shown in Fig. 1 is also employed. 
Fig. 16 shows the Cutler-Hammer 
Starting box with no-voltage and overload 
release, the latter feature being arranged 
as shown in the diagram, Fig. 15. This ar- 
rangement is recommended for protection 
from moderate overloads, but not for 
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short-circuits or sudden and heavy over- 
loads; it furnishes an excellent means of 
determining how much current the motor 
is taking without making an ammeter test, 
the magnet armature being adjustable to 
respond to different currents and the 
short-circuiting connection being rendered 
inoperative by removing a single screw. 


FIG. 17.—CUTLER-HAMMER STARTER WITH 
OVERLOAD CIRCUIT-BREA KER, 


For universal protection against overloads, 
the circuit-breaker attachment illustrated 
in Fig. 17 is employed. This mechanism is 
very much like that already described and 


illustrated by Fig. 12. When the circuit- 


breaker lever is released by the solenoid 
and latch, it is thrown against the start- 
ing lever and automatically locked with 
it so that it cannot be reset without carry- 
ing the starting lever back to the “off” po- 
sition. 

The Cutler-Hammer starting box for 
series-wound motors has the release mag- 
net connected in series with a resistance 
coil directly across the line instead of in 
series with the motor, as in Fig. 4. 

Fig. 18 illustrates the Cutler-Hammer 
motor-starter for heavy duty and large 
motors and Fig. 19 is a diagrammatic view 
of this type applied to a shunt-wound mo- 


FIG. 18.—CUTLER-HAMMER HEAVY-DUTY 
SWITCH STARTER. 


tor. The starting resistance is divided in- 
to a smaller number of sections, the ab- 
sence of sliding contacts rendering finer 
division unnecessary. The apparatus con- 
sists of a series of switches having lami- 
nated butt contacts like those of an auto- 
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matic circuit-breaker and arranged to 
short-circuit the sections of the starting 
resistance. The first switch (on the ex- 
treme left) is held in by the release mag- 
net after it has been closed by hand; the 
others are held closed by latches and are 
normally prevented from closing by stops, 
these being arranged so that as each 
switch is closed it removes the stop from 
the path of the next switch. The latches 
are similarly arranged, but in reverse or- 
der; thus, in starting, the extreme left- 
hand switch is closed first, and 
this closes the motor-armature circuit to 
the supply line through all of the starting 
resistance, and closes the field circuit di- 
rect; it also removes the stop from the 
path of the second switch, which is next 
closed, cutting out a section of the starting 
resistance; the other switches are closed 
successively, the last one putting the ar- 
mature directly across the line, as usual. 
To shut down the motor, the main switch 
(shown in the diagram) is opened, cut- 
ting off the supply of current to the motor 
and the release magnet, and the latter re- 
leases the first switch. This is equipped 
with an auxiliary carbon break, and when 
it opens this takes whatever flash there may 


FIG. 19.—DIAGRAM FOR FIG. 18. 


be. The opening of the first switch trips 


the latch of the second one, and that one 4 


falls open, tripping the latch of the third 
one, and so on. The apparatus should 
never be left with the motor running until 
all the switches have been closed, and this 
type is subject to the slight disadvantage 
that it is possible to leave it in that con- 
dition, whereas the older type already de- 
scribed cannot be made to keep the motor 
in circuit unless the arm is carried all the 
way to the “full-on” position. 


V ‘Starting and Regulating Hand Rheostats. 
The development of the variable-speed 
motor regulated by field variation alone or 
in combination with some armature re- 
sistance has led to the perfection of a very 
convenient form of starting box, includ- 
ing also means for regulating the field 
strength of the motor. Fig. 20 illustrates 
the Cutler-Hammer apparatus of this type 
with both no-voltage and overload release, 
and Fig. 21 is the corresponding diagram 
of connections. Two arms are pivoted on 
the same post, the one nearest the face- 
plate being the starting lever and the 
other, having the handle mounted on it, 
being the speed-regulating lever. The 
starting lever is moved over to the running 
position by means of the handle on the 
speed lever, the latter engaging with the 
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pin in the starting arm near the pivot; 


` when the starting arm reaches the first 


contact in the armature circuit, it also 
makes contact with the sector beneath the 
row of starting contact buttons and there- 
by short-circuits the field-regulating re- 
sistance, giving maximum field; when it 
reaches the full-speed running position, it 


FIG. 20.—CUTLER-HAMMER COMBINED STARTER 
AND REGULATOR. 


leaves the sector and releases the field re- 
sistance to the control of the other lever, 
which may then be moved to any position 
within its travel. This latter lever con- 
nects with the upper row of buttons, 
which are tapped to the field regulating re- 
sistance, and is capable of varying the field 
strength in the ratio of 2:1 ordinarily, 
but the rheostat is also built for 3 to 1 
and 4 to 1 ranges when so ordered. When 
the no-voltage release magnet lets go. the 
starting arm is thrown back to “off” as 
usual, and carries with it the field-regu- 
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FIG. 2I.—DIAGRAM FOR FIG. 20. 


lating arm. The release magnet is con- 
nected in series with a resistance coil 
across the line, as shown in the diagram, 
the variation of field current making it un- 
desirable to put it in the field circuit. The 
overload ‘release is of the type already de- 
scribed in connection with Fig. 16. This 
style of starter and regulator is also built 
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without the overload release, but not with- 
out the no-voltage release. 
The Ward Leonard combined starter 


and field regulator is shown in its simplest 
form by Fig. 22, with no-voltage release 
and overload circuit-breaker. The starting 
arrangement, circuit-breaker and 


release 


FIG. 22.—WARD LEONARD COMBINED STARTER 
AND REGULATOR, DOUBLE RELEASE, 


magnet are exactly like those described in 
connection with the Ward Leonard starter. 
The field strength is regulated by means 
of the slider and row of contacts shown 
above the starting contacts, and the start- 
ing arm is provided with .an_ extension 
which carries the speed-regulating slider 
back to the point of maximum field 
strength when the arm is thrown to “off” 
by its spring or by its handle after the 
opening of the circuit-breaker. This out- 
fit is also built without the overload circuit- 
breaker. 

Fig. 23 shows the Ward Leonard speed 
regulator for motors driving fans or blow- 
ers or in other similar service, where regu- 
lation by armature resistance is practical. 
This device has two arms concentrically 
pivoted, one of them being held by the no- 
voltage release magnet while operating con- 


FIG. 23,—-WARD LEONARD SPEED REGULATOR, 
AUTOMATIC RELEASE. 


ditions prevail and thrown to the other ex- 
treme of its travel by a spring when re- 
leased by the magnet. The other arm starts 
and regulates the speed of the motor by 
varying the resistance in the armature cir- 
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cuit, and it is free to remain in any posi- 
tion in which it may be set. When the 
spring-controlled arm is released by the 
magnet, it is drawn over to the left by 
its spring and carries with it the regulating 
arm; the latter is equipped with the rapid 
make and break finger described in connec- 
tion with the Ward Leonard starting box. 
This regulator is also built with an inter- 
locking overload circuit-breaker like that 
used on the ordinary starting boxes of the 
Ward Leonard Company. 

The Ward Leonard controller shown in 
Fig. 24 combines the functions of the two 
just described, namely, speed regulation 
by mean of armature resistance, field vari- 
ation, and the starting up of the motor 
from a standstill. It has two operating 
arms, like the one last described, one of 
which is held in restraint by the no-volt- 
age release magnet and returned to zero 
by a spring when released, and the other 
serves to start and control the speed of the 
motor. In starting, the right-hand arm is 
thrown over until the magnet armature 
rests against the magnet poles, and the 
other arm is then moved to the first con- 
tact plate to start the motor; the first five 


FIG. 24.—WARD LEONARD REGULATOR, AUTO- 
MATIC RELEASE AND CIRCUIT-BREAKER. 
contact plates control the speed by resist- 


_ ance in the armature and the last four cut 


resistance into the shunt-field circuit; the 
arm remains wherever it is set, of course. 
To shut down, the main switch (not 
shown) is opened, and the no-voltage 
magnet releases the spring-controlled arm. 
which is thrown back, carrying the speed- 
regulating arm with it to the “off” posi- 
tion. The engraving shows the apparatus 
equipped with the overload interlocking 
circuit-breaker already described, but it is 
also built without this feature. 

Fig. 25 illustrates the Cutler-Hammer 
compound speed-regulating rheostat. It is 
of the single-lever type, with no-voltage 
and overload release and automatic return 
to the “off” position when released. The 
swinging arm is held in any position to 
which it may be adjusted by means of a 
pawl mounted on the armature of the re- 
lease magnet and a ratchet mounted on the 
arm. The first eleven steps vary the re- 
sistance in the armature circuit and the 
last four control that in the field circuit. 
The no-voltage release magnet is con- 
nected in series with the field winding, its 
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duty being so light that the smallest prac- 
tical field current will operate it; when its 
armature is attracted, the spring pawl is 
drawn into mesh with the ratchet teeth in 
the edge of the disc of the starting and 
regulating arm, and these teeth are located 
at the proper points too hold the arm 


FIG. 25.—CUTLER-HAMMER REGULATOR ; 
BOTH RELEASES. 


squarely over one of the contacts, thereby 
preventing insufficient contact between the 
stationary plates and the brush. After the 
armature resistance has been all cut out by 
the arm, the next step inserts the first sec- 
tion of resistance in the field circuit. When 
the ratchet is released by the magnet, the 
arm is thrown to the “off” position by a 
spring in the usual fashion. The illus- 
tration shows the box equipped with an 
overload release magnet of the short-cir- 
cuiting type—arranged to short-circuit the 
other magnet—but the controller is also 
built without this. It is also built without 
the field regulating feature, speed regula- 
tion being accomplished by varying the re- 
sistance in the armature circuit, and all 


FIG. 26.—REVERSING STARTER AND REGULATOR; 
NO-VOLTAGE RELEASE. 


other features being the same as in the 
type described. 

The Cutler-Hammer Company also 
builds an entirely enclosed form of com- 
bined starting and speed regulating box, 
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with and without reversing features and 
with different automatic combinations. Fig. 
26 illustrates the “Carpenter type” com- 


pound reversing controller with fifteen for- 
ward and three reverse speed and no-volt- 
age release, for printing presses, machine 
Fig. 27 is the diagram of con- 


tools, etc.; 
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FIG. 27.—DIAGRAM FOR FIG. 26. 


nections. The lever cuts in and out re- 
sistance in the armature circuit and also 
inserts more or less resistance in the shunt 


Fa 


CIG. 28.—REVERSING CONTROLLER WITH BOTH 
RELEASES. 


feld circuit in the manner clearly shown 
by the diagram. It has two arms, solidly 
connected, one of which controls the ar- 
mature resistance and one reversing con- 


— 
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tact and the other controls the field re- 
sistance and the other reversing contact. A 
curved rack on the face-plate co-operates 
with a roller on the under side of the arm 
shown in the horizontal position, so as to 
hold the arm in any running position at 
which it may be set and prevent the brush 


being left in a position bridging two of the 


contact plates and not making adequate 
contact with either of them. The no-volt- 


FIG. 30.—CUTLER-HAMMER REVERSING 
STARTER, NO-VOLTAGE RELEASE, 


age release magnet is provided with a disc- 
shaped armature mounted on the end of a 
slider which carries also a copper disc 
adapted to bridge two stationary contacts 


Amer. Bise, 
FIG. 29.—DIAGRAM FOR FIG. 28. 
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and thus complete the armature circuit of 
the motor. The magnet armature, how- 
ever, when in its lowest position, is not 
situated near enough to the magnet poles 
to enable them to lift it, so that if the sup- 
ply current should be cut off accidentally 
while the regulating lever is set at full 
speed or some inter- 
mediate point, and 
should be restored 
while the lever is still 
so set, the magnet will 
not lift its armature 
and the motor arma- 
ture circuit will re- 
main open. Moving 
the regulating arm to 
the “off” position 
causes a pin which it 
carries to lift the 
curved lever shown 
just above the pivot 
post of the arm; the 
end of this curved 
lever is linked to the 
upper end of the 
slider,. which carries 
the magnet armature, 
and when the regulat- 
ing arm is brought to 
zero, the magnet arm- 
ature is lifted near 
enough to the poles to 
enable them to lift it 
all the way when the 
magnet is energized. 
The motor may be 
shut down by swing- 
a ing the regulating arm 

to the “off” position, 

of course; an auxil- 

iary carbon break is 
provided to take the flash and a magnetic 
blow-out extinguishes it. 


Fig. 28 shows the same type of controller 
equipped with overload and push-button re- 
lease. The overload release consists of a 
solenoid and plunger arranged to open the 
circuit of the no-voltage magnet and cause 
that magnet to drop its armature and open 
the motor-armature circuit. This break is 
made on a revolving disc and in a power- 
ful magnetic field which extinguishes the 
arc instantaneously. This outfit is also pro- 
vided with a dynamic brake consisting of 
a resistance which is connected across the 
armature terminals by an auxiliary pair of 
contacts located beneath the upper disc on 
the release-magnet slider so that when the 
slider drops the brake resistance is con- 
nected to the armature. Fig. 29 is a com- 
plete diagram of the connections of this 
controller’as applied to a compound-wound 
motor. The push-button release is merely 
a circuit-closer of the push-button type 
connected up to the controller so that’ clos- 
ing it energizes the overload solenoid, which 
is provided with an auxiliary winding for 
this purpose, and thereby causes the no- 
voltage magnet to be de-energized and 
drop its armature. 


Full Reversing Hand-Operated Rheostats. 


Fig. 30 represents a reversing motor- 
Starter built by the Cutler-Hammer Manu- 
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facturing Company. Two sets of contact 
plates are employed and these are cross- 
connected to avoid duplication of resist- 


FIG. 3I.—CUTLER-HAMMER REVERSING 
STARTER, NO-VOLTAGE RELEASE. 


ance coils; the engraving shows the lever 
in the “off” position, to which it is re- 
turned by one of two springs when not re- 
strained by the no-voltage-release magnet. 
The magnet holds the lever in either of 
the full running positions by means of a 
spring detent attached to the armature and 
arranged to enter one of two notches in 
the segment attached to the lever. The 
rheostat is intended only for starting and 
bringing the motor to full speed in either 
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Each part of the lever carries two lami- 
nated copper brushes, one on each edge of 
it, and when the lever reaches the full 


FIG. 34.—WESTINGHOUSE I0-H.P. REVERSING 
CONTROLLER. 


running position in either direction, the 
two brushes on that side of it short-cir- 
cuit all of the moving contacts by bridging 
across stationary contact posts. A’ similar 
starting box is shown by Fig. 31, the only 
important difference being that two re- 
straining magnets are employed and the 
laminated brushes carried on the edges of 
the lever in Fig. 30 are not used, the slid- 
ing contacts being made of ample area to 
carry the maximum running current. The 


FIG. 32.—CUTLER-HAMMER REVERSING FACE- 
PLATE CONTROLLER. 


‘direction. The starting lever is divided in- 
to two parts which are insulated from each 
other for the reason that it makes con- 
tact with both of the motor brushes in 
order to reverse the direction of rotation. 


Series Motor 


Amer. Elec. 


FIG. 33.—DIAGRAM PARTLY APPLYING TO 
FIG. 32. 
restraining magnets hold the arm in the 
running positions by means of pivoted 


latches which are automatically set by the 


short end of the lever as it approaches 
the “full-on” position. The magnets are 
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connected in series with each other and 
with the shunt field winding of the motor, 
directly across the line, so that the field 
circuit is opened when the lever is drawn 
to the “off” position, but the magnets have 


FIG. 35.—WESTINGHOUSE 30-H.P. REVERSING 
CONTROLLER. 


such a powerful “leverage” over the arm 
that they do not release it until the field 
magnetism is practically discharged, so that 
there is no inductive “kick” at the break- 
ing of the connection. 

The Cutler-Hammer reversible starter 
and regulator for crane motors, hoists, etc., 
is shown by Fig. 32, and Fig. 33 is the dia- 
gram of connections for a controller of the 
same type, but with a single row of coin- 
tacts. In view of the descriptions thus far 
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FIG. 36.—WESTINGHOUSE 75-H.P. REVERSING 
CONTROLLER. 


given, these two engravings require no ex- 
planation. This rheostat has the unusual 
feature of a special slow-speed range giv- 
ing as low as 10 per cent. of the normal 
full-load speed; the contacts for this slow- 
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speed range are the three immediately next 
to the central dead plate on each side, the 
remaining contacts giving the customary 
speed ranges up to maximum. Blow-out 
magnets are provided when necessary for 
disrupting the arc when the lever is thrown 
to the “off” position. 

Fig. 34 illustrates the reversing and reg- 
ulating controller of the rheostat type built 
by the Westinghouse Electric & Manufac- 
turing Company for motors up to 10 horse- 
power; Fig. 35 shows the form used for 
motors of 10 to 30 horse-power, and Fig. 
36 represents the same class of controller 
for motors of 40 to 75 horse-power. These 
controllers are unique in that no separate 
contacts are employed for reversing the di- 
rection of rotation, the arrangement of the 
brushes and contacts for starting and regu- 
lating being such that reversal is accom- 
plished by shifting the spider around to the 
adjacent row of contacts. For example, 
lettering the rows of contacts and number- 
ing the four sets of sliding brushes, if 
brushes 7, 2, 3 and 4 have been working on 
contacts A, B, C and D respectively, the 
motor will be operated in the reverse di- 
rection by working brush 7 on contacts B, 
2o0nC,30n D and4onA. Each brush or 
set of brushes has its individual blow-out 
magnet, and the circuit is broken at all 
four sets of brushes when the lever is 
thrown to the “off” position. As the illus- 
trations show, the smallest size of rheo- 
stat is of the face-plate type, while the 
others are of an unusual construction, the 
Stationary contacts being mounted around 
the periphery of a soapstone disc instead 
of on the face of it. 


Resistance Conductors. 


In the smaller capacities of motor-start- 
ing and speed-regulating rheostats the Cut- 
ler-Hammer Company uses helical coils of 
resistance wire wound on asbestos tubes, as 
indicated in Fig. 38. The joints are all 
soldered and so located that they are kept 
cool even when the resistance coil is very 
hot. The ends of the asbestos tubes are 
made moisture proof, and the iron frame 
in which they are mounted is heavily 
enameled; it is claimed that the insulation 
resistance between the conductors and the 
frame is over a megohm. For larger sizes, 


FIG. 38. 


the conductor is a thin ribbon wound on an 
insulated iron frame, as shown by Fig. 
37; the material and the insulating precau- 
tions are the same as in the smaller type. 
The next higher capacity is a thicker rib- 


FIG. 37. FIG. 39. 
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bon wound into a disc, as shown by Fig. 39, 
with an asbestos strip between the succes- 
sive convolutions. Grids are also used in 
the very heavy capacity rheostats. 

The insulation of the resistance conduc- 
tor in the controllers illustrated by Figs. 26 


FIG. 40.—WARD-LEONARD RESISTANCE. 


to 29 is accomplished in a highly novel 
manner. A pane of glass, the full size of 
the resistance case, is laid in the case, and 
on this are laid strips of glass on which are 
wound the conductor; on top of these is 
laid another pane of glass the full interior 
size of the case. The whole is then heated 


in an oven to a temperature just sufficient . 


to soften the glass thoroughly, and it is 
then removed and the mass compressed 
while the glass is in the softened state; the 
result is a non-absorptive insulating struc- 
ture in which the resistance conductor is 
thoroughly embedded. 

The resistance conductor used by the 
Ward Leonard Company is a special al- 
loy made up in either helical 
coils of wire or corrugated strips 


SIG. 4I1.—CUTLER-HAMMER DRUM CONTROLLER. 


of thin ribbon, according to the cur- 
rent to be carried. The conductor is 
attached to the back of the slate face- 
plate, as indicated in Fig. 40, several 
sheets of asbestos being interposed between 
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the conductors and the slate to prevent 
heating the latter. A hollow iron casing, 
closed on all sides except the one next to 
the slate, is then fastened to the slate, a 
tight joint between the two being made 
with putty; pure sand is then poured into 
the casing through a small hole in the wall 
which is afterwards closed with a plug. 
The sand completely fills all spaces be- 
tween the casing and the slate not occupied 
by the conductor and its fastenings. The 
claims made for this sand filling are as fol- 
lows: (1) It has a low temperature co- 
efficient, or more properly, a high specific 
heat capacity, so that it will absorb and 
transmit to the iron casing a great deal of 
heat without an objectionable rise in tem- 
perature; (2) it is highly insulating and 
fire-proof; (3) it does not absorb mois- 
ture; (4) it flows freely and makes perfect 
contact with the surface of the metal rib- 
bon even if the ribbon moves slightly, due 
to expansion and contraction, or due to vi- 
bration; (5) it is a good conductor of 
heat, hence the heat developed in the rib- 
bon is rapidly and evenly taken up by the 
mass of sand; (6) it can be readily re- 
moved, so that the cast-iron box can be 
taken off for the purpose of inspection or 
repair of the resistance, and the same sand 
can be readily put back again in the 
box afterward; (7) it fills the entire space 
and holds the ribbon so that it is not sub- 
jected to any mechanical strain; (8) in 
case the resistance be fused by excessive 
current, the arc is instantly and quickly 
extinguished, just as in the case of an en- 
closed fuse. 


Drum-Type Controllers. 
For machine-tool motors, the drum type 
of controller has come more into favor be- 
cause of its rugged structure, compactness 


Amer. Alec 

FIG. 42.—DIAGRAM FOR FIG. 41. 
and complete enclosure. 
the Cutler-Hammer drum controller for this 
class of service, designed for motors to be 


Fig. 41 represents 


regulated by field vibration. The starting 
resistance is cut out of circuit by means of 
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spring fingers and cross-connecting curved 
contact plates on the drum, while the field 
resistance is inserted, little by little by means 
of a finger attached to the drum immedi- 
ately below the drum and arranged to travel 
over a double row of stationary contacts. 
The general lay-out is clearly indicated in 
the engraving, and Fig. 42 shows the con- 
nections plainly. The resistance coils are 


FIG. 43.—CUTLER-HAM MER DRUMS.—FIG. 44. 


mounted in a separate frame and connected 
to the two divisions of the controller as in- 
dicated by the numbers on the terminal 
posts in Fig. 42. Magnetic blow-outs are 
provided wherever necessary. The control- 
ler here shown is non-reversing, but the 
same type is made in the reversing form, in 
which the handle is swung in one direc- 
tion for forward rotation and the other di- 
rection for reversing; the lever is prevented 
from going past the zero point, when 
thrown back to it, by means of a latch which 
may be released by the push-button in the 
center of the controller handle when it is 
desired to reverse. 

Fig. 43 illustrates the Cutler-Hammer 
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FIG. 45.—GENERAL ELECTRIC RHEOSTATIC 
CONTROLLER. 


drum controller for cranes or other classes 
of service where speed regulation by vari- 
able resistance in the armature circuit is 
employed. This is a reversing apparatus, 
and the resistance coils are, of course, con- 


AMERICAN ELECTRICIAN 


tained in a separate frame and connected to 
the controller by the usual multiple-conduc- 
tor cable. The main circuit is initially 
closed and finally broken by contacts in the 
bottom compartment of the case, and blow- 
out magnets are mounted directly above this 
compartment; the contacts on the main part 
of the drum are for speed regulation only. 

When no-voltage and overload release are 
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FIG. 46.—WESTINGHOUSE SINGLE-VOLTAGE 
CONTROLLER. 


desired, the Cutler-Hammer drum-type con- 
trollers are fitted up as shown by Fig. 44, 
the magnets being located beneath the drum 
part of the controller. The no-voltage re- 
lease device is a solenoid switch, the wind- 
ing of which is either across the line in 
series with a small resistance coil or in series 
with the shunt field winding of the motor, 
and the switch contacts are in the main 
motor circuit. The overload release is a 
small magnet in the motor armature circuit, 
its armature being arranged to cut out the 
release magnet when maximum load is ex- 
ceeded, as previously described in connec- 
tion with the face-plate types, of motor 
starter. 
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FIG. 47.—SMALL-MOTOR CONNECTIONS. 


The General Electric Company makes a 
very complete line of drum controllers for 
power and mining-service motors which are 
of exactly the same general type as the com- 
pany’s well-known street railway apparatus. 
Fig. 45 illustrates a reversing controller of 
this class, for rheostatic control; the re- 
versal of the motor is accomplished by 
means of a separate drum, as in the usual 
street-car controller, and a powerful blow- 
out magnet is provided to disrupt the arc 
when the controller is thrown to the “off” 
position under a load. The “K type” drum 
controller is also built for mining motors, 
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cranes and similar heavy duty, where more 
than one motor is employed and the ma- 
chines are series-wound; this being a Series- 
parallel controller exclusively. 
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FIG. 48.—LARGE-MOTOR CONNECTIONS. 


The Westinghouse Electric & Manufac- 
turing Company builds drum-type control- 
lers for: both single voltage and double vol- 
tage, the latter being used in connectior 
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FIG. 49.—WESTINGHOUSE DOUBLE-VOLTAGE 
CONTROLLER. 


with the Westinghouse three-wire system or 
any other giving the same two fundamental 
voltages. Fig. 46 illustrates the single-volt- 
age controller; in medium and larger ca- 
pacities, this type has two starting notches 
and gives eight forward running speeds and 
four reverse speeds. Speed control is ef- 
fected entirely by varying resistance in the 
shunt field circuit, resistance coils being 
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FIG. 50.—DIAGRAM FOR FIG. 49. 


used in the armature circuit for starting 
only. The resistance coils are all mounted 
in a separate frame and connected to the 
controller and the motor by cables. Fig. 47 
is the diagram of connections for the 10-h.p. 


rr h- i 


JUNE, 1905. ] 


size and Fig. 48 is that for larger sizes, the 
controller strips being shown “developed.” 
The double-voltage controller is represented 


+t L 
Top View of Dash Pot. 
à : la P.B T-Syhet 


U toso eevee TA 
IE age 
of 


For Adjusting 
Piston, 


Shunt Field 


‘ 
ce ae 


Amer. Eves, 


Shunt Field 
.Resistance 


FIG. 5I.—DIAGRAM FOR FIG. 49. 
by Fig. 49; Fig. 5o is the corresponding dia- 
gram of connections for this controller used 
with a shunt-wound motor, and Fig. 51 the 
diagram for use with a compound-wound 
machine. The controller gives fifteen for- 
ward speeds and six reverse speeds, six of 
the forward speeds and all of the reverse 
speeds being obtained on the lower voltage 
and the remaining nine forward speeds at 
the higher voltage. The starting resistance 
is automatically cut out by a spring-actuated 
contact which is released by the controller 
and retarded by a dash-pot. In both the 
single-voltage and double-voltage control- 
lers the notched disc which locates the con- 
troller “points” is so arranged that it is dii- 
ficult for the operator to sweep the handle 
past a notch without a pause. 
Remote Control Apparatus. 

The industrial field in which remote con- 
trol of direct-current motors is chiefly prac- 
tised is that of electrically-driven elevators; 
there are, of course, several special cases 
such as turret motors on warships, derricks 
and hoists in peculiar situations, high-speed 
electric railways such as the Manhattan ele- 
vated and subway systems, etc. Space lim- 
itations preclude a discussion, even of the 


FIG. 52.—ELEVATOR SYSTEM WITH MECHAN- 


ICAL PRIMARY CONTROL. 


briefest kind, of all such special apparatus 


and systems. 

In the electric elevator field, the con- 
nection between the apparatus manipu- 
lated by the attendant and that which 
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directly controls the motor may be 
either mechanical or electrical; the latter 
is becoming more and more preferred over 
the former, which is employed now almost 
exclusively for freight service and un- 
important passenger installations. Even 
when mechanical primary control is employ- 
ed, the mechanism which effects the accel- 
eration of the motor from standstill to full 
speed is purely automatic after it has been 


FIG. 53.—MECHANICALLY-OPERATED REVERSING 
SWITCH. 


released by the operator. As a general rule 
such a system comprises a main reversing 
switch operated mechanically by means of 
either a hand-rope or a wheel and small 
cables from the car, a switch for cutting out 
the starting resistance and arranged to be 
put into operation by the closure of the 
reversing switch in either direction, and 
either a simple mechanical connection be- 
tween the brake-band or shoes and the re- 
versing switch or a solenoid put in circuit 
by the closing of the reversing switch and 
arranged to release the brake. 
Fig. 52 is a diagram of one of 
the Cutler-Hammer elevator sys- 
tems with mechanical primary 
control from the car. It consists 
of a reversing switch, which is 
shown in Fig. 53, a main circuit- 
closing solenoid switch, shown 
by Fig. 54, and another solenoid 
switch, Fig. 55, which cuts out 
the resistance in the armature cir- 
cuit. Referring to Fig. 53, the 
horizontal arm makes the con- 
nections to the brushes of the 
motor which determine its direc- 
tion of rotation and the vertical 
arm closes the circuit of the main 
solenoid switch and then that of 
the accelerating switch. The 
vertical arm is mounted on a 
spindle which carries on its other 
end a sheave to which the cable 
running to the elevator car is 
attached. When the operator 
pulls the switch arm to zero it 
breaks the exciting circuits of the 
main-switch solenoid and accelerating sole- 
noid and then throws the reversjng-switch 
arm to the mid position; it also connects 
to the shunt field terminals the two incan- 
descent lamps on the panel so that the field 
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magnet may discharge without an objection- 
able “kick.” The diagram shows a circular 
type of reversing switch which is used for 
small capacities, but the reader will easily 
understand the substitution of the knife- 
blade switch shown by Fig. 53. The auto- 
matic accelerating switch (Fig. 55) is pro- 
vided with a small auxiliary contact finger 
which short-circuits an incandescent lamp 
connected in series with the solenoid wind- 
ing; when the lever is drawn up to the posi- 
tion of full speed it lifts this finger and puts 
the lamp actively in circuit with the winding 
and prevents overheating. The main sole- 
noid switch is equipped with auxiliary car- 
bon-faced contacts which take the arc when 
the circuit is opened; it also has powerful 
blow-out magnets mounted on the back of 
the panel with their poles projecting through 
holes on each side of the vertical plane of 
each pair of carbon contacts. 

The highest development in the way of 
electric elevator controlling apparatus com- 
prises solenoid-actuated switches for mak- 


FIG. 54.—CUTLER-HAMMER SOLENOID SWITCH. 


ing all contacts, a simple two-way switch in 
the elevator car serving to put the apparatus 
into or out of operation. Fig. 56 illustrates 
an outfit of this type built for four sections 
of starting resistance in the armature cir- 
cuit and having a special equipment of pres- 
sure regulators. The two switches at the 


FIG. 55.—CUTLER-HAMMER ACCELERATOR. 


bottom of the panel close the main circuit 
to the motor, the one for operation in one 
direction and the other for running in the 
contrary direction. The solenoid windings 
of these two are connected to the supply cir- 
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cuit by the hand switch in the car. When 
either of them closes the motor circuit it 
also closes the circuit of the upper left-hand 
solenoid, and this draws up its plunger 


FIG. 56.—CUTLER-HAMMER ELEVATOR CONTROL 
PANEL. 


gradually, the motion being retarded by the 
dash-pot; as the brush on the free end 
travels over the row of stationary contacts, 
it closes the circuits of the four small sole- 
noids successively, and these cut out the 
sections of the starting resistance in the 
armature circuit. Each of the switches is 
equipped with carbon contacts which take 
the flash at the breaking of the circuit. This 
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FIG. 57.— BULLOCK MULTIPLE-VOLTAGE SYSTEM. 


type of controller is also built for non-re- 
versing motors, in which case one of the 
main solenoid switches is omitted, of 
course. 


Line 
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Special Control Systems. 

Besides the apparatus built for control- 
ling motors supplied from simple supply cir- 
cuits, there have been developed complete 
systems of speed control of which the fun- 
damental feature is either the variation of 
the applied e.m.f. at the armature terininals 
by means other than dead resistance 
or variable grouping of two armature 
windings combined with variable field 
strength. One of the earliest of the mul- 
tiple-voltage systems to be exploited for in- 
dustrial purposes was that of the Bullock 
Electric Manufacturing Company. In this 


system, a 250-volt generator is employed to 
give the maximum voltage and supply the 


A — Series Field 
B— Shunt Field 
C— Rheostat for Shunt 
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cover removed and Fig. 59 a diagram of con- 
nections, starts the motor on the go-volt 
wires and varies the resistance in the field 
circuit to give three speeds at this voltage ; it 
then shifts the armature to the 160-volt wires 
and repeats the variation of field excita- 
tion; the next “notch” puts the armature on 
the outer wires, at 250 volts, and there are 
six forward and three reverse speeds at this 
voltage, making twelve forward and nine 
reverse speeds in all. The armature resist- 
ance is inserted each time the motor is 
shifted to a pair of wires of higher voltage, 
and is immediately cut out by a solenoid 
which is put in and out of circuit by the 
controller drum. The motor field winding 


FIG. 59.—DIAGRAM OF CIRCUITS, BULLOCK MULTIPLE-VOLTAGE SYSTEM. 


energy to the distribution mains and a mot- 
or-balancer is used to furnish the lower 
voltages; this arrangement is indicated di- 
agrammatically by Fig. 57, where the motor- 
balancer is designated “Multiple voltage 
set.” This set operates on the same principle 
as the ordinary pair of coupled motors 
on a three-wire 
system in which 
the voltage is the 
same on both sides 
of the neutral con- 
ductor. As the dia- 


gram indicates, the lowest fundamental volt- 
age is 90 volts, and the e.m.f. on the other 
side of the middle wire is 160 volts. The con- 
troller, of which Fig. 58 is a view with the 


is excited from the outer wires in all posi- 
tions of the controller. The reverse speeds, 
as the diagram indicates, are obtained by 
swinging the controller handle in the oppo- 
site direction from that which gives for- 
ward rotation. Fig. 60 shows the motor- 
balancer, which requires no further descrip- 
tion. 

The Bullock Company also builds a four- 
wire, six-voltage system which gives twenty- 
six forward and six reverse speeds, a three- 
motor balancer being employed to sub-di- 
vide the main voltage. Fig. 61 is a diagram 


FIG. 60. 


GONTROLLER AND BALANCER FOR BULLOCK MULTIPLE-VOLTAGE SYSTEM. 


of the voltage distribution; the voltages are 
60, 80, 110, 140 (between wires A and C), 
190 (between wires B and D) and 250. 
These, of course, give six speeds, and the 
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other twenty are obtained by varying resis- 
tance in the shunt field circuit of the motor. 
The total speed range is usually about 71⁄2 
to I. 


A B Cc D 


110 Vol 


Multiple Voltage Balancer 


Amer. Elea, 
FIG. 61.—BULLOCK FOUR-WIRE MULTIVOLTAGE 
SYSTEM. 


The Crocker-Wheeler Company also 
builds a multivoltage system in which the 
fundamental voltages are obtained by means 
of a motor-balancer. These are different, 
however, in value from those of the sys- 
tem just described, being 40, 80 and 120; 


80 Volt 120 Volt 40 Volt 
Armature Armature Avmatare 
+ + + 
BO Vo D Volt 
120 Vol 
ad Vol 
D B 
240 Vol 
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FIG. 62.—CROCKER-WHEELER FOUR-WIRE 
MULTIVOLTAGE SYSTEM. 


combining the highest of these voltages 
with each of the lower ones gives 160 and 
200 volts, and the em.f. between the out- 
side wires of the system is 240 volts; see 
Fig. 62. The controller is of the usual 
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FIG. 63.—CROCKER-WHEELER CONTROLLER 
CONNECTIONS. 


drum type, and gives twelve forward and 
seven reverse speeds. The intermediate 
speeds between the six obtained by the dif- 
ferent voltages are obtained by a resistance 
in the armature circuit, field regulation not 
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being used. All of the controller notches 
are running points; the first one puts the 
armature on the lowest voltage with the 
armature resistance in circuit; the second 
one cuts out the resistance; the third one 
shifts the armature to the second voltage 
with the resistance in circuit; the fourth 
one cuts out the resistance, and so on. The 
shift from one voltage to the other is made 
with a quick snap motion of the drum by 
means of a spring connection, so that the 


_ flashing at the contacts when the circuit is 


momentarily opened is reduced to a harm- 
less value. Fig. 63 is a diagram of the con- 
troller connections and contacts; it will be 
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but it has been found so well adapt- 
ed to other purposes that it is in 
extensive use in dry-docks, manufacturing 
establishments, etc. The controller primary 
consists of a rheostat of the face-plate type, 
the arm of which is mounted on a spindle 
which also carries a spur gcar that meshes 
with a segmental rack; the operating han- 
dle is attached to this rack, and the gear 
connection between it and the traveling 
brush of the rheostat permits a wide range 
of travel by the brush and a relatively short 
travel of the operating handle. Fig. 64 
shows the arrangement described, the oper- 
ating handle being shown separate from the 


FIG, 64.—c. & C. SERIES-PARALLEL RHEOSTAT AND OPERATING LEVER. 


noted that the reverse speeds, except the 
highest one, are the same as those forward 
speeds at which the armature resistance is 
in circuit. 

When it is requisite that a finer speed gra- 
dation be obtained, the Crocker-Wheeler 
system is built with field-resistance regula- 
tion for the intermediate speeds, the arma- 
ture resistance being used merely as a “buff- 
er’ at starting and when the armature is 
shifted from one voltage to the next. With 
this arrangement, any reasonable number of 
speeds may be had. The total range is usu- 
ally 10 to I. 

The C. & C. Electric Company manufac- 
tures a multiple-speed motor system in 
which the motor has two armature wind- 


rheostat; the rheostat here illustrated was 
designed for mounting on the ceiling of a 
room or pit beneath the pressroom, the op- 
erating lever extending through the press- 
room floor to the segmental rack. The re- 
volving arm on the rheostat cuts in and out 
resistance in the shunt armature field cir- 
cuits of the motor and also connects and 
disconnects the windings of two solenoids 
which actuate switches for connecting the 
motor to the supply circuit and for con- 
necting the two commutators in series or 
parallel. 

Fig. 65 illustrates the panel carrying the 
two solenoid switches just mentioned; the 
left-hand switch connects the motor to the 
supply circuit -and disconnects it, and the 


FIG. 65.—C. & C. MAIN AND SERIES-PARALLEL SWITC HES.—FIG. 66. 


ings and commutators, the two being con- 
nected in series or parallel by the controller. 
The system was designed originally with 
especial regard to the conditions to be met 
in the operation of large printing presses, 


right-hand switch puts the armature wind- 
ings in series or parallel. Fig. 66 is a view 
of the rear of this panel; each switch is 
actuated by a single solenoid, the linkage 
between the plunger and the switch arm 
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being such that the switch is throw: to the 
opposite position that it occupies when the 
solenoid is excited, no matter which posi- 
tion this is; moreover, it cannot remain in 
any position except one of the two extrem:s 
of its travel. 

Referring again to Fig. 64, it will be no- 
ticed that there are two pairs of short arc- 
shaped strip contacts on the panel just out- 
side the circle of rheostat contacts; one of 
these when bridged by the traveling brush 
on the rheostat arm closes the circuit of the 
main-switch solenoid and the other closes 
that of the series-paralleling solenoid. The 
two circular contact strips near the. center 
of the panel are the shunt field connections, 
and the small buttons near the right-hand 
end of the outer strip are for the purpose 
of inserting resistance sections in the field 
circuit. The operation is as follows: When 
the controller lever is moved from the “off” 
position to the first notch on the quadrant, 
the rotating arm connects the main-switch 
solenoid to the circuit, and the switch is 
closed; it also puts the brush on the first 
armature-resistance contact and the motor 
is started at the lowest speed, which is a 
mere “crawl” for the purpose of “inching” 
the press. Further movement of the con- 
troller lever cuts out resistance in the ar- 
mature circuit as usual. The series-parallel 
switch is at this time closed so as to put the 
armature winding in series. 

When the rheostat arm has progressed 
far enough to cut out all of the armature re- 
sistance, the next step carries it to the 
point where it bridges the two strips which 
are connected to the series-parallel solenoid 
and the supply circuit, and simultaneously 
inserts enough resistance in the armature 
circuit to make the speed the same with the 
windings in parallel that it was when they 
were in series without any resistance. Fur- 
ther movement of the controller cuts out the 
armature resistance gradually, and when it 
is all out, the arm reaches the buttons in 
the field circuit and inserts resistance five 
sections of one at a time. When the con- 
troller lever is swung backward the reverse 
effects are produced, of course; as it passes 
the series-parallel solenoid contacts, it ener- 
gizes that solenoid which throws the switch 
back to the series position; when it nears 
the original starting point, where all the 
armature resistance is in circuit, it closes 
the exciting circuit of the main-switch sole- 
noid, which opens the switch, of course. 
The closing and opening of this switch are 
both accomplished with the armature cir- 
cuit closed at the rheostat brush, so that 
there can be no arcing at the initial rheostat 
contact. The system also includes push- 
button stops, which may be located at any 
points and the closure of any one of which 
will excite the two switch solenoids and 
thereby cause the motor to be disconnected 
instantaneously and the windings to be put 
in series, ready for the next start. The 
motor then cannot be started up without 
moving the controller lever back to zero, be- 
cause the main-switch solenoid cannot be 
excited until the arm bridges the contacts 
located at that position. If the motor is 
shut down by a stop button while the arm 
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is beyond the point where it shifts the ar- 
mature windings to parallel, moving it back 
past the series-parallel solenoid contacts on 
the panel will not throw the switch because 
the exciting circuit of that solenoid is 
“dead” when the main switch is open; the 
series-parallel switch remains, therefore, in 
the series position to which it was thrown 
by the closing of the stop button. 

Another double-commutator system, ex- 
tensively used for machine-tool, printing- 
press and other special classes of service, is 
that of the Commercial Electric Company, 
Indianapolis, Ind. In this system the motor 
has two armature windings and commuta- 
tors, but the windings are not exactly alike, 
as in the case just considered. One wind- 
ing has usually two-thirds the number of 
turns that the other contains; consequently, 
four fundamental speeds are obtained. 
With the two windings in series differenti- 
ally (the smaller one opposing the larger) 
the maximum fundamental speed is ob- 
tained; with the smaller winding in circuit 
alone, the speed is about one-half the maxi- 
mum; with the larger winding in alone, the 
speed is about one-third of the maximum, 
and with the two windings in series in the 
same direction, the speed is about one-fifth 
of the maximum. Intermediate speeds are 


obtained by varying a resistance in the shunt 
The two armature windings 


field circuit. 
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have the same current-carrying capacity, so 
that the motor exerts full horse-power at 
all speeds. The controiler is of the dial 
type, completely enclosed in a rectangular 
case which also contains the resistance coils 
and a starting switch operated by means of 
a separate handle on one side of the case; 
the speed-regulating handle is at the top of 
the case like that of the ordinary street rail- 
way controller. The regulating switch con- 
sists of an arm swinging about a pivot and 
carrying at both ends contact brushes which 
travel over a circular row of contact plates. 
On the front panel of the case are mounted 
the fuse-holders and an automatic double- 
pole circuit-breaker. 

In conclusion, the writer desires to point 
out that the selection of the apparatus and 
systems herein described was made with a 
view to covering as nearly as possible the 
principal fundamental types, space limita- 
tions making it utterly impossible to de- 
scribe every modification and alternative 
type. The lack of reference to any generally 


typical apparatus or system that has not 


been described is not due to any intention 
to discriminate, but solely to failure on the 
part of the maker to furnish the requisite 
material. The writer also extends thanks 
to those manufacturers whose kindly co- 
operation has enabled him to present the 
brief descriptions contained in this article. 
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Abstracts from Foreign Contemporaries 


_ O 


Cement-Covered Wood Poles.—R. W. 
Pope calls our attention to the fact that 
the idea of a cement-covered wooden pole 
is not as recent as the note on that subject 
published in this department last month 
would indicate. From references fur- 
nished by T. D. Lockwood it appears that 
as far back as 1835, Brunel suggested an 
easy way of defending piles, which was to 
give them a coat of tar, and then powder 
them with brick-dust which would render 
the wood sufficiently hard to receive a coat 
or two of cement. In “A Treatise on Dry 
Rot in Timber,” by Britton, published in 
1875, mention is made of wooden casings 
formed around poles, the intervening space 
being then rammed full of cement. Poles 
of cement were used in 1868 on the tele- 
graph line from Aspinwall to Panama in 
South America. 


— emanen 


A New Insulating Material.— E. Hol- 
thaus, in writing to the Elektrotechnische 
Zeitschrift, describes a new insulating ma- 
terial, named galalith, made by the Har- 
burger Gummi-Kamm Co. It is prepared 
from skim milk, by a process on the whole 
similar to that employed in the production 
of ebonite. The result is a material having 
a structure which also resembles that of 
ebonite or horn. Water is first removed 
from the skim milk, the resulting product 
being hardened and then treated with cer- 
tain acids, the material thus obtained being 
plastic. It is next pressed by hydraulic 
power into definite shapes, and is finally 


treated in a drying stove. Galalith is said 
to be from about 28 to 30 per cent. more 
elastic than ebonite, and is easily machined. 
Its density is about 1.4. With regard to in- 
sulation resistance and disruptive strength, 
it is somewhat inferior to ebonite, but it 
is stated to have a disruptive strength about 
equal to that of porcelain. This new mate- 
rial is not attacked by fatty substances, 
oils, benzine or alkalies, and is odorless. 
It appears that 60 litres (about 13 gallons) 
of skim milk are required for every kilo- 
gramme (2.2 lbs.) of galalith produced. 


The Effect of Oil on Boiler Fur- 
naces.—In a paper on “Boiler Furnaces 
and the Effect of Oil on their Ultimate 
Strength,” recently read by Mr. D. B. Mori- 
son, before the Northeast Coast Institution 
of Engineers and Shipbuilders, the author 
said that if the surface of a furnace in a 
boiler for, say, 200-lb. pressure, were clean, 
the temperature of the metal would never 
reach the point at which its original tensile 
strength would be appreciably reduced, even 
under very high rates of evaporation. If, 
however, the surface were simply rubbed 
over with a very thin coating of mineral 
oil, the temperature would at once rise to 
650 deg., even with a moderate rate of 
evaporation. An appreciation of this fact 
would explain many a so-called mysterious 
collapse of furnaces, in apparently clean 
boilers. If a mere coating of oil of inap- 
preciable thickness would raise the tempera- 
ture of the metal beyond the safe limit, it 
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followed that an extremely thin scale or 
deposit, containing a high percentage of oil, 
must inevitable result in dangerous over- 
heating. A disastrous accident of this na- 
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ture came under his notice some time ago, 
in which the furnaces callapsed. The boil- 
ers were apparently clean, with no appre- 
ciable scale on any part, and the principal 
cause of the accident was the use of a very 
inferior oil for swabbing the rods and lubri- 
cating the auxiliary engines. The oil be- 
coming emulsified with the feed water, and 
being therefore unfilterable, passed directly 
into the boilers. Practically no oil was 
ever present in the harmless-looking deposit 
found on the crown of a collapsed furnace, 
simply because the temperature of the plate 
had been so high as to drive off the oil 
by distillation, but if deposit were scraped 
from other parts of the boiler, it would, on 
analysis, never fail to afford a solution of 
such furnace accidents as were sometimes 
termed “mysterious,” by those who did not 
realize the dangerous effects of a very slight 
coating of deposit rich in oil. 


Double-Voltage Motor Ccntrollerz.— 
The London Electrician describes the dou- 
ble-voltage controllers used in connection 
with the variable-speed motors installed in 
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the shipbuilding works of Harland & Wolff. 
The two voltages are 220 and 440, and a 
wide range of speed regulation is allowed, 
the controller and resistances being de- 
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I.—DOUBLE-VOLTAGE MOTOR CONTROLLER. 


signed so that it can be left on any stop 
without injurious heating. For all sizes up 
to and including 15 horse-power the fol- 
lowing cycle of operations will serve to il- 
lustrate the different speeds at which the 
motors may be run. The shunt is excited 
at 440 volts, and is switched on the mains 
just before the armature circuit is com- 
pleted. Commencing from the “off” position 
and moving the controlling lever in a clock- 
wise direction, the following obtains: 


Of Position. 
(1) Brake magnet excited—Brake lifted. 
(2) ee resistance connected across kicking 
coil. 


1st Starting Position. 

(1) Ditto as regards brake magnet. 

(2) Shunt excited across 440 volts and no 
resistance in series with its winding, giv- 
ing maximum strength of field. 

(3) Armature in series with all starting re- 
sistance across 220 volts. 

2nd to sth Starting Positions. 

(1) and (2) Ditto. 

(3) Armature starting 
cut out. 

6th Running Position. 

(1) and (2) Ditto. 

(3) Starting resistance all cut out and arma- 
ture direct on 220 volts, giving lowest 
normal speed. 


Then follow 20 shunt regulating posi- 
tions, resistance being inserted in series with 


resistance gradually 
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the field winding. ‘lo obtain a further in- 
crease in speed the motor armature must be 
brought across the 440-volt mains. In or- 
der that the motor shall not have time to 
slow down, the next move must be made 
quickly. First, the shunt resistance is 
short-circuited to give a strong field, and 
then the armature resistance is inserted in 
two sections to reduce the arc formed on 
breaking before changing over to the first 
step on the 440-volt circuit. The next 
series of operations repeats that detailed on 
the 220-volt system with the exception that 
the armature resistance is cut out in three 
sections, giving four speeds instead of six, 
as on the lower voltage. By this arrange- 
ment no less than 40 different speeds can be 
obtained by shunt regulation. -The control- 
lers are fitted with contacts to which a mag- 
netic brake can be connected, the shunt coil 
of the latter being de-energized when the 
controlling lever is moved in a counter- 
clockwise direction to a stop beyond the 
“off” position, thus allowing the gravity 
brake to act. The field winding is imme- 
diately short-circuited through a non-in- 
ductive resistance upon being cut off from 
the mains. In general appearance the con- 
troller is similar to that used on street cars. 
The shunt rheostat is self-contained in the 
controller case; but the armature resist- 
ance is separate, this being contained in en- 
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FIG. 2.—THERMAL CUT-OUT.—FIG. 3. 
closed ventilated iron boxes. The resist- 
ance consists of iron grids. The shunt 
rheostat is on a drum fitted in the base of 
the controller. The copper contacts are 
built up in the form of a commutator, while 
the resistance is wound on micanite bob- 
bins, the wire used being double-cotton cov- 
ered. The contact fingers are of hard- 
drawn copper, the links between these and 
the brass carriers being of laminated phos- 
phor bronze. These carriers are carried 
upon and clamped to a mild steel bar rect- 
angular in section, and are insulated from 
it by a micanite tube which fits over the en- 
tire length of the bar. Both armature and 
shunt contacts are protected by magnetic 
blow-out coils swiveled upon the main 
shaft; the shaft becomes one pole of the 
blow-out magnet, the magnetic path being 
directly across the point of contact of the 
fingers. 


Time Element Thermal Cut-Out.—The 
thermal cut-out shown diagrammatically 
by Fig. 2 herewith, is described in a recent 
issue of the London Electrician. It is de- 
signed to act only after an over-load has 
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lasted a predetermined time. Its principal 
parts are a closed corrugated receptacle, A, 
of sheet metal, in the form of a disc, con- 
taining a quantity of ether and a small re- 
sistance coil placed underneath the ether 
receptacle, both being enclosed in a brass 
_ box as indicated in Fig. 3. The whole or 
part of the current in the circuit to be pro- 
tected passes through the resistance coil, 
which begins at once to heat up, thus rais- 
ing the temperature of the metal disc above 
it, and the coil may be so proportioned that 
its rise and fall in temperature with fluc- 
tuating current will be commensurate with 
the temperature variations in the electric 
apparatus it protects. For instance, when 
starting up a motor, it will take a given 
current a lorfger time to raise the tempera- 
ture of the motor to a certain value than 
when the motor has already been warmed 
up. Similarly, a longer time will elapse be- 
fore the air above the resistance coil as- 
sumes a given temperature after having 
completely cooled down than after having 
been heated up by previous service. As a 
rule, the resistance coil is so designed that 
about 8% watts are dissipated per second 
during ordinary service at full load. When 
the overload comes on, the increasing tem- 
perature of the coil is communicated to the 
hollow metal disc and to the ether contained 
in it. The disc consequently bulges out and 
lifts a small piece of metal, which, in rising, 
first closes a bell circuit or a lamp circuit, 
and then, if the overload continues, actuates 
the trip gear of the main switch (see Figs. 
2 and 3). By means of the screw adjust- 
ments indicated in the illustrations, the time 
element may be varied within wide limits. 
It will be noticed that the main switch can- 
not be closed again, after being tripped, until 
the resistance coil and ether disc have cooled 
down sufficiently. The device does not act, 
of course, instantly on a short-circuit, the 
shortest time being about some 10 seconds. 


A Simple Design of Non-Return 
Valve.—Figs. 4 and 5 show sectional 
views of a non-return or isolating valve 
for steam pipes, which is described in the 
London Mechanical Engineer. The device 
comprises a chamber, Æ, in which is pivot- 
ally mounted an inclined flap or shutter, B. 
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ed, as shown at F, with a view to impart- 
ing to the flap, B, a tendency to assume the 
closed position. Across the casing is ar- 
ranged a stop, G, which serves to restrict 
the movement of the flap. Through one of 
the pivots, D, on which the flap vibrates 
passes a spindle, H, the inner extremity of 
which is formed as shown, so as to engage 
with the flap, B, in such a manner as to 
allow thereto a certain degree of free rota- 
tive movement. Upon rotating the spindle, 
H, beyond the limits of freedom so afforded 
it engages with the flap, B, and by its means 
the flap can be opened or closed. The 
outer extremity of the spindle projects 
through a stuffing-box, and is fitted with a 
hand-lever, J, whereby the spindle may be 
rocked. The inner extremity of the spin- 
dle may be so connected to the flap that the 
movements of the latter may be indicated 
by those of the hand lever, thereby showing 
whether the flap is in working order. Both 
the pivots, CD, may, if desired, be 


similarly fitted. The action of the appa- 
ratus is as follows: When the steam pres- 
sure upon the boiler side, K, of the flap 
is the greater, the flap opens by reason of 
its unbalanced condition, the area of one 
of its wings being greater than that of the 
When, however, the boiler pressure 


other. 


FIG. 6.—METHOD OF INSERTING COILS ON 


falls below that in the steam collecting pipe 
on the opposite side, L, of the flap, B, the 
reverse action ensues, the excess of pres- 
sure corresponding with the excess of area 
on one side of the axis of the flap causing 
the same to close automatically and to in- 
tercept the passage through the casing, thus 
preventing the return flow of steam. The 
ordinary pulsations of pressure, to which 
valves of the kind under consideration are 
subjected, act, in effect, not upon the whole 
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FIG. 4.—SIMPLE NON-RETURN VALVE.—FIG. 5. 


The axis of the pivots, C D, between which 
the flap is mounted, is placed slightly out 
of centre, so that the area of the flap on 
one side of the axis is somewhat larger 
than that on the other side of the axis. 
The larger portion or wing, E, is weight- 


area of the valve, but only upon the differ- 
ence of area whereby one wing of the flap 
exceeds the other. Any violent or exces- 
sive vibration of the valve or flap is, under 
these circumstances, avoided when work- 
ing under normal conditions. When, how- 
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ever, great difference of pressure suddenly 
arises—as, for example, in the event of a 
boiler, or a steampipe between the valve 
and the boiler bursting—the valve promptly 
closes. 


First Pupin Telephone Line in 
Austria.— The Zeitschrift fir Elektrotech- 
nik contains an illustrated article on the 
first Pupin telephone line in Austria, which 
connects Vienna with Innsbruck, the dis- 
tance being 570 km. An ordinary telephone 
line would have required a bronze wire of 
a diameter of 4 mm., while with the Pupin 
system a bronze wire with a diameter of 3 
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FIG. 7.—DRIP-FEED LUBRICATOR. 


mm. is sufficient, which means considerable 
saving of the first cost of installation. The 
transmission line comprises somewhat over 
5 km. of underground cable. Pupin coils 
were inserted on the overhead line at inter- 
vals of 4 km. in both wires, each coil hav- 
ing a resistance of 1.2 ohms and a self- 
induction of 0.08 henry. The coils inserted 
in the cable line were constructed differ- 
ently, and were placed at distances of 1,250 
meters, having a resistance of 2.5 ohms and 
a self-induction of 0.2 henry. The way in 
which the coils were inserted in the lines 
is shown in Fig. 6. The short-circuiting 
device between m and n was used in order 
to make experiments on the efficiency of the 
Pupin system. It was thus possible to 
short-circuit any number of Pupin coils. 
The system was found to be quite success- 
ful, although it was found that half the 
number of coils was about as effective as 
the total number of coils. 


Improved Drip-Feed lLubricator.— 
The Mechanical Engineer describes the. 
lubricator shown in section in the accom- 
panying engraving. It is provided with a 
long conical spindle, A, arranged to slide 
vertically for a considerable distance in the 
feed passage, B, of the lubricator. The 
spindle, A, is in its upper part cylindrical 
and is a working fit in the passage, B, 
while an enlarged part, C, forms a piston 
which works in a cylindrical extension, D. 
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The upper part of the spindle extends out- 
side the oil-storage vessel, E, and is pro- 
vided with a handle, F. A pin, G, passes 
through the spindle, and is arranged to rest 
on the top of an adjusting screwed collar, H, 
which forms a neck bush for the sliding 
spindle. A slot is provided in the upper 
part of the screwed collar, H, so as to 
allow the pin, G, to pass downward.. Holes, 
J, are provided in the cylindrical exten- 
sion, D, and a space, K, is provided in the 
oil passage. By adjusting the height of the 
collar, H, the amount of opening to the oil 
may be readily set to meet the requirements 
of the bearing or cylinder. For the pur- 
pose of cleaning the spindle, A, is turned 
through a suitable angle, so that the pin, G, 
registers with the slot in the collar, H, 
and is thereby permitted to pass down- 
ward. The handle, F, is then moved up 
and down after the manner of a pump. 
This causes the piston, C, on its upstroke to 
draw oil in through the holes, J, and squirt 
it out again on the down stroke, whereby 
the holes, J, are cleaned of all sticky oil or 
dirt which may have been deposited there. 
At the same time the spindle, A, passing 
through the oil passage, B, to the position 
shown by dotted lines, effectively clears 
that passage of dirt or sticky oil by sweep- 
ing all such clogging material into the 
space, K, from which it may be removed 
by inserting the finger. As usual in such 
sight-feed lubricators the part, K, of the 
nipple, N, is provided with an opening, M, 
through which the drip of the oil may be 
seen and adjusted to the required amount. It 
is through this opening that the finger may 
be inserted for removing dirt. A glass tube 
may be provided to prevent ingress of dirt 
through the opening, M, to the oil supply 
passage, B. When the lubricator is not re- 
quired the spindle, A, is turned as described 
above, and allowed to fall to its lowest po- 
sition, when the piston, C, acts as a seal to 
shut off the feed. 


Some Recent 
- Electrical Patents 


Motor-Starting Rheostat.—With a view 
to avoiding some of the disadvantages of the 
usual type of motor-starting rheostat with 
automatic no-load and overload release 
while retaining the safety features, Mr. 
Edgar F. Dutton, of Schenectady, N. Y., 
has devised the arrangement illustrated in 
partial diagram by Fig. 1 herewith. The 
main switch is an automatic circuit-breaker, 
equipped with a double detent, 17, which is 
pulled into the locking position shown by 
the solid lines when the shunt magnet, 18, 
is energized and drawn to the release posi- 
tion indicated by dotted lines when the 
load reaches the point where the series mag- 
net, 24, overcomes the shunt magnet. The 
outer end of the detent is much heavier 
than the inner end, so that with no cur- 
rent on the line it falls to the release posi- 
tion. When in that position, it serves as a 


stop to prevent the closing of the main ` 


switch, and is lifted out of the way by 
moving the starting lever, 22, to the “off” 
position, where it bridges the contacts, 20, 
and thereby makes it possible to excite the 
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shunt magnet, 18. The circuit to the shunt 
magnet is closed initially through the con- 
tacts, 20, and the extended jaws, 25, into 
which the auxiliary switch blades, 19, can be 


FIG. I.—MOTOR-STARTING RHEOSTAT. 


set before the main blades reach the stop, 17. 
After the main switch is once closed, the 
magnet, 18, remains in circuit regardless of 
the contacts, 20. The starting lever, 22, is 
provided with a spring to prevent its being 
left in an intermediate position, and is held 
in the running position by a friction clip or 
jaw located near the extreme right-hand 
button. Patent No. 786,017. 


Printing Press Motor Controller —It 
is well known to those at all familiar with 
the practical operation of large printing 
presses that when such a press is equipped 


FIG, 


with individual drive, means must be pro- 
vided for turning the press very slowly— 
at a mere crawl—during the process of 
“making ready” or for threading in the 
paper of a perfecting press, as well as 
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means for driving the press at ordinary 
speeds. One of the difficulties encountered 
in meeting these requirements with electric 
motor drive is that a motor large enough to 
drive the press at full speed cannot be con- 
trolled with absolute reliability at “crawl- 
ing” speeds unless some very complex con- 
trol system be employed; the remedy for 
this is to use a small motor for “thread- 
ing” and “inching” and a large one for nor- 
mal running, and this plan was adopted 
some years ago by the Cutler-Hammer 
Manufacturing Company, Milwaukee. With 
two motors, however, some difficulty has 
been experienced in shifting from the small 
to the large machine when driving a per- 
fecting press; any sudden change in speed 
almost invariably tears the paper and makes 
it necessary to “thread up” all over again. 
In order to avoid this contingency, and to 
accomplish other desirable objects which 
will develop in the following explanation, 
Mr. H. H. Cutler, of the Cutler-Hammer 
Co., has devised the arrangement indicated 
by the accompanying diagram, Fig. 2. 

The large motor, 26, is either coupled or 
geared positively to the driving shaft of the 
press and the small motor, 2, is connected 
to the shaft of the larger one through a 
magnetic clutch, 9, and reducing gears; 
the gears are required in order that the 
small motor may run at a rational speed 
while the press “crawls.” The operation of 
the motors and controlling apparatus is as 
follows: When the rheostat lever, 31, is 
moved to the first contact, it also touches 
the contact, 71, and short-circuits the lamps, 
69, which were in series with the solenoid, 
65, and prevents it from lifting its plunger 
(this solenoid is always in circuit as long as 
the main switch, not shown, is closed, and 
the plunger of the solenoid, 51, is down). 
The solenoid, 65, immediately lifts its 
plunger and closes the circuit through the 
magnetic clutch, 9, thereby coupling the 
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small motor to the press through the gears 
and the large motor shaft; the finger, 74, 
is lifted by the solenoid plunger, re-inserting 
the lamps, 69, in series with the winding, 
which is strong enough to hold up the 
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plunger with the reduced current, but not 

to lift it from its lowermost position. 
Further movement of the lever, 31, puts 

it in contact with the segment, 42, causing 

the solenoid, 37, to be energized and to 

close one side of the circuit of the small 

motor, which is closed on the other side 

to the armature through the rheostat and to 

the field winding direct. The motor starts 

up, and its speed is regulated by the rheo- 

stat up to the contact, 33, at which point 

it runs at its full speed. The plunger of 

the solenoid, 37, when drawn up as de- 

scribed lifts the latch, 48, and releases the 

lever, 46, which is pulled over by its spring 

and removes the short-circuit around the 

lamps, 43, putting them in series with the 

solenoid winding. Movement of the rheo- 

stat lever, 31, beyond the contact, 

33, causes it to leave the strip, 

42, thereby opening the exciting 

circuit of the solenoid, 37, and 

causing it to open the circuit of 

the small motor; just before do- 

ing this, however, it closes the 

circuit of the solenoid, 51, by 

touching the strip, 56, and that 

solenoid closes one side of the 

circuit to the large motor, the 

other side of which is already 

closed to the armature through 

the rheostat and to the field 

winding direct, as a tracing of 

the circuits will readily show. 

When the solenoid, 51, lifts its 

plunger, the lower contacts are 

opened, thereby opening the ex- 

citing circuit of the solenoid, 65, 

and cutting off the magnetic 

clutch, 9. This, of course, leaves 

the large motor driving the press, 

with the small one disconnected 

both mechanically and electric- 

ally; the rheostat and motors are 

so designed that when the large 

machine takes hold the press 

speed is practically the same as 

that given by the small motor 

when at its maximum, so that 

there is no jerk in the transition 

from one to the other. The large motor is 

brought up to full speed or any intermediate 

speed by further movement of the rheostat 

lever in the ordinary manner. When the 

solenoid, 51, lifted its plunger, it raised the 

latch, 61, allowing the lever, 60, to remove 

the short-circuit on the lamps, 57, and put 

them in series with the solenoid winding. 
For stopping, one of the push-buttons, 73, 

is depressed, opening the exciting circuit of 

the solenoid, 51, and cutting off the large 

motor. Since lamps are in series with the 

solenoids, the motors cannot be put in cir- 

cuit again by merely releasing the push 

button, 73, the solenoids being too weak to 

lift their plungers from the “off” position, 

though strong enough to retain them when 

once lifted. Before starting up again, there- 

fore, the lamps must all be short-circuited, 

and this is accomplished automatically by 

swinging the lever, 31, back to the zero 

position, when it strikes the levers, 46 and 

60, restoring them to the short-circuiting 

positions, where they are held by their re- 

spective latches. Patent No. 786.421. 
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CENTRAL STATION ENGINEERS. 


VIII. 


Paul Doty. 

The subject of the present sketch was 
born in Hoboken, N. J., on May 30, 1867. 
After his graduation from the Stevens In- 
stitute of Technology in 1888 he entered 
the employ of the United Gas Improve- 
ment Company of Philadelphia, as a cadet 
engineer. In January, 1889, he was ap- 
pointed assistant engineer of the Paterson 
Gas Works, acting at the same time as as- 
sistant engineer at the Jersey City Gas 
Works on special distribution work and 
construction. He afterwards returned to 
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the Paterson Gas Works and in January, 
1890, waS appointed assistant superinten- 
dent, in which capacity he continued until 
December, 1895. At that time he was ap- 
pointed general manager of the newly or- 
ganized Consolidated Gas Company of 
New Jersey, a corporation controlling the 
gas and electric interests in Long Branch 
and vicinity, including Red Bank and As- 
bury Park. He continued as manager of 
the Consolidated Gas Company about two 
years, when in December, 1897, he was 
called to represent Mr. Emerson McMil- 
lin, a capitalist, in the organization of the 
gas companies at Buffalo, N. Y. Having 
satisfactorily accomplished his work in the 
latter city, he went to Grand Rapids, Mich., 
as general manager of the gas light com- 
pany there and in April, 1901, he accepted 
the position of general manager of the 
Detroit City Gas Company, Detroit, Mich., 
and the following month was elected secre- 
tary and a director of the company. His 
aspirations, however, still led him farther 
West and on September 1, 1903, Mr. Doty 
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became vice-president and general mana- 
ger as well as manager for the re- 
ceiver of the Denver Gas & Elec- 
tric Company, Denver, Colo., which posi- 
tion he still retains. Mr. Doty has been 
a frequent contributor to the technical 
press and has read many papers before 
scientific bodies. He is a member of the 
American Gas Light Association, West- 
ern Gas Association, American Associa- 
tion for the Advancement of Science, 
American Academy of Political and Social 
Science, ex-president of the Michigan Gas 
Association, 1902; member of the Amer- 
ican Society of Mechanical Engineers, an 
associte member of the American Institute 
of Electrical Engineers, and ex-president 
of the McMillin Gas Companies’ Associa- 
tion. In 1888 he was elected a 
permanent secretary of the Class 
of ’88, Stevens Institute. Mr. 
Doty is also a membcr of many 
financial and social organizations. 
Yankee blood of seven genera- 
tions courses through his veins, 
he being seventh in descent from 
Edw. Doty, who was numbered 
with the Pilgrim Fathers who 
came over in the Mayflower in 


1620. 
NOTES. 


Brown Coal Operation in Pro- 
ducer Gas Plants.—A rather 


promising type of suction gas 
producer for operation with 
brown coal has been developed 
by the Deutz Gas Motor Works, 
and is described as follows: 
The producers consist of a pit 
oven open at the top and fitted 
with a grate below. The supply 
of air takes place both from the 
top and bottom, so that two 
burning ranges are formed. The 
gas that is evolved is sucked 
away at about half the height of 
the pit either by the engine itself 
or by a special suction blower, 
conveying it to a reservoir, The 
fuel that is filled in from above is first 
reduced to coke by contact with the 
incandescent coal lying below, after which 
it drops to the bottom, being completely 
gasefied in the lower part of the gen- 
erator above the grate. The products of 
distillation sinking to the bottom during this 
process still contain a large quantity of 
readily condensible volatile hydrocarbons 
(tars) which are said to be decomposed 
completely into permanent non-condensible 
gases on their passage through the upper in- 
candescent coal layer, thus becoming unob- 
jectionable for engine operation. The gen- 
erated gas is practically free from any tar 
on leaving the producer, so that all that is 
left is to separate in some suitable way any 
dust particles carried along and to cool the 
gas before it is used in engines. To ac- 
complish this the gas is led through a water- 
sealed dustbag and a scrubber. It is claimed 
that in this plant any kind of crude brown 
coal, with a moisture up to 20 per cent., as 
well as brown coal briquettes, can be gase- 
fied. According to the water contained by 
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the fuel, the air entering through the grate 
should or should not receive an addition of 
moisture, which by cooling the grate will 
prevent any objectionable formation of slag 
and by its conversion into water gas will 
augment the heating value of the generated 
gas. 


American Society of Mechanical Engineers 
will hold its annual meeting this year at 
Scranton, Pa., on June 6 to 9 inclusive. A 
list of very important papers is announced. 


The American Chamber of Commerce, re- 
cently established at Naples, Italy, includes 
among its members some of the largest 
firms in Italy and this country, so we are 
advised by the president of the Chamber, 
Mr. J. P. Spanier. The rooms are located 
at No. to Piazza della Borsa. 


The New York Telephone Association.— 
The annual convention of the New York 
State Independent Telephone Association 
will be held on June 16, at Albany, N. Y. 
The sessions will take place in the Common 
Council Chamber of the City Hall, and an 
excellent program has been prepared. 


Medina and Its Electric Power Plant is the 
title of a most attractive book issued by the 
A. L. Swett Electric Light & Power Com- 
pany, Medina, N. Y. The company now 
operates two generating stations (water- 
driven) and a sub-station, the total output 
capacity of the generating plant being 3,000 
horse-power. 


Catalogues Wanted —The American Consul 
at Prague, Bohemia, Austria-Hungary, 
writes that catalogues of American manu- 
facturers of machinery and appliances of all 
sorts are greatly desired in his locality. All 
catalogues sent to him are carefully filed 
and a complete index of the collection is 
kept. 


The National Electrical Contractors’ Asso- 
ciation will hold its fifth annual convention 
at Boston, July 15 to. 23 inclusive, and there 
will be an important exhibition of electrical 
apparatus and appliances in conjunction 
with this meeting. The exhibition will be 
held under the: auspices of the Electrical 
Contractors of Massachusetts, and the head- 
quarters will be at Mechanics Building, 
where 83,000 sq. ft. of floor space will, it 
is stated, be available. Full information is 
obtainable from Mr. C. I. Campbell, 5 Park 
Square, Boston. 


An Electrical Show will be held at Madison 
Square Garden, New York, from December 
12 to 23 inclusive, under the auspices of the 
Exposition Company of America. There 
has not been an electrical exhibit in this 
city since the one held in conjunction with 
the Electric Light Association’s conven- 
tion in 1899, and in view of the strides that 
have been made since that time there should 
be available ample material with which to 
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make the coming exhibition well worth 
while. Detailed information may be had 
from Mr. George F. Sever, Director of 
Exhibits, Room 903, No. 26 Cortlandt 
Street, New York. 


international Association of Municipal Elec- 
tricians will hold its tenth annual conven- 
tion at Erie, Pa., August 29 to 31. The pa- 
pers to be presented are as follows: “Elec- 
trical Induction, Its Effects and the Appli- 
cation of Methods Used to Counteract It”; 
“Advisability or Inadvisability of Fusing 
Fire and Police Telegraph Boxes”; “Sug- 
gested Improvements in Fire Alarm Tele- 
graphs”; “Underground Construction”; 
“The Necessity of a Rigid Inspection by 
the Municipality”; “Electric Light Engi- 
neering’; “Electric Light Plants.” These 
papers have been assigned to men who are 
thoroughly conversant with the subjects se- 
lected, and they are obviously of great im- 
portance to municipal electricians. 


The York River Power Plant.—The weather 
being favorable, preliminary work to the 
erection of an electric power plant on the 
Susquehanna River, about a mile and a half 
below McCall’s Ferry, has been taken up. 
This power plant is expected to supply 
current to Baltimore, Philadelphia and 
other cities and towns within similar range. 
The capitalists interested are New Yorkers 
and Philadelphians, and it is asserted that 
they already have invested nearly half a 
million dollars in buying up lands along 
both sides of the river. 

The work of the engineers under Messrs. 
Eby and Anderson has been delayed during 
the past year, because of the fact that Mr. 
Eby was sent to Panama, and that Mr. 
Anderson, during a trip to his parents in 
Turkey, was imprisoned for some alleged 
utterances which were not pleasing to the 
authorities. Both have since returned to 
York County. 


Substantial Power Plant Construction.—A 
frightful railroad wreck occurred on May 
11, at Harrisburg, Pa., due to the collision 
of a passenger train with two freight cars 
loaded with 50,000 pounds of dynamite. 
The power plant of the Paxtang Electric 
Company, designed and built two years ago 
by J. G. White & Co., of New York, is lo- 
cated on the bank of the Susquehanna 
River, about 150 feet from where the ex- 
plosion took place, and although more than 
1,000 panes of glass were shattered to frag- 
ments, covering the generators and other 
machinery with minute particles of glass, 
careful examination has failed to show any 
other damage to the plant, which continued 
operation uninterruptedly. The force of 
the explosion may be imagined from the 
fact that heavy plate glass windows three 
miles away were demolished by the concus- 
sion. Upon hearing of the explosion, J. G. 
White & Co. immediately telegraphed an 
offer of any assistance that might be neces- 
sary to the electric light company, but none 
was needed. 
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A Novel Traffic Indicator.—An interesting 
apparatus for the indication of telephone 
traffic is in service at the main office of the 
Maryland Telephone Company, Baltimore. 
It consists of several rows of incandescent 
lamps mounted upon the wall opposite the 
chief operator’s desk, two lamps being as- 
signed to each operator’s position. The lamps 
are 1-3 candle-power each and are operated 
by the pilot relays on the main switchboard. 
The upper lamp of each pair is white, and 
the lower one red. When a subscriber calls 
the central office the white lamp lights and 
remains lighted until the operator at that 
particular position plugs into the subscrib- 
er’s jack, when it is extinguished. As soon 
as either subscriber hangs up his receiver 
the red light begins to burn and goes out 
only when the operator takes down the con- 
nection. By this device the chief operator 
can see at a glance the service being given 
on each position and can apportion the 
work among the different operators so as 
to avoid over or under loading. In a small 
monitor room adjoining is a reproduction of 
the traffic indicator on a smaller scale, set in 
the front of an expert operator’s desk. This 
operator watches the service continually, go- 
ing in upon one line and another and cor- 
recting defects in the service as occasion 
arises. The advantage of this method over 
inspection at long and regular intervals is 
obvious. 


The Electric Light Convention.—As previ- 
ously announced in these columns, the twen- 
ty-eighth convention of the National Elec- 
tric Light Association will be held in Den- 
ver on June 6 to rr inclusive. The pro- 
gram as thus far arranged is an extremely 
attractive one, both as to the serious ses- 
sions and as to the entertainment features. 
The business meetings will begin in the 
ballroom of the Brown Palace Hotel, Den- 
ver, on the morning of June 6. Entertain- 
ment and business sessions will continue 
until the night of June 8, and on the fol- 
lowing morning those attending the conven- 
tion will go to Colorado Springs for three 
days of entertainment. The following sug- 
gestions regarding railroad tickets may be 
of value: On the Union Pacific, Burlington 
and Rock Island roads tickets should read 
through Denver to Colorado Springs with 
stopover at Denver; on the Santa Fe and 
the Missouri Pacific they should read 
through Colorado Springs to Denver, with 
stopover at Colorado Springs on the return 
trip. This does not entail any extra ex- 
pense; the railroads have agreed to the 
stopover. Low rates have been obtained, 
but they may go lower. Any of the three 
roads between the two cities gives good ser- 
vice. The scenery along the Short Line is 
superb, and as the train climbs the grade 
the visitors will be able to view the scen- 
ery for a distance of 100 miles. The big 
producing mines of Cripple Creek and the 
best of the electrical stations will be visited 
Those who desire to take the trip to Pike’s 
Peak may do so on Sunday. This will be 
an optional trip, as will others that one may 
take to dozens of points of interest in and 
around Colorado Springs. 
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Switchboard illumination. 

The proper illumination of a switchboard 
would seem to be one of the simplest ques- 
tions to settle in laying out a small cen- 
tral station or an isolated plant, but a casual 
inspection of even recent installations will 
show that in many instances the subject 
has received but little thought on the part 
of whoever laid out the station. Switch- 
board lighting is of much more importance 
than might appear at first thought. The 
economical adjustment of the plant equip- 
ment to the load requires frequent refer- 
ence to the switchboard instruments, of 
course, and it is essential that the illumina- 
tion of them shall be bright enough and 
sufficiently concentrated to enable the at- 
tendant to see what they indicate without 
having to go to the board or even very near 
it. This is particularly true in plants of 
moderate size which are not justified in em- 
ploying special attendants for switchboard 
work only, and in such plants poor illum- 
ination of the switchboard usually results in 
chronic carelessness as to the adaptation of 
the generating equipment to the require- 
ments of the load. Since the steam con- 
sumption of a single-valve, high-speed auto- 
matic engine ordinarily increases from 30 
per cent. to 40 per cent., at one-quarter load 
as compared with full-load consumption, it 
is important that wide changes in load 
should be noted promptly, and the influence 
of inadequate illumination of switchboard 
ammeters in discouraging continuous super- 
vision of the load condition is really much 
greater tharf s commonly realized. 


To a certain extent the illumination of 
switchboard apparatus is a problem very 
similar to that of lighting a picture gal- 
lery, and it ‘should be treated separately 
from the lighting of the generating room, 
except that the latter should be so de- 
signed that the precautions for efficient 
lighting of the board will not be partly or 
wholly nullified. The best practice, of 
course, is to provide an individual incandes- 
cent lamp for each instrument scale and 
each circuit-breaker and a sufficient num- 
ber to illuminate satisfactorily the other 
equipment on the board, all of the lamps 
being shaded on all sides except that next 
to the board. This advice will seem actual- 
ly trite to many readers; nevertheless, 
plants have been very recently installed in 
which these simple precautions were not 
observed fully. In one case a 16-c.p. 
lamp was mounted on a bracket between 
each pair of ammeters throughout the 
length of the board, but where the ‘panels 
joined the brackets were omitted. The re- 


ciency of the lighting. 
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sults were that one-half of each ammeter 
scale was indifferently illuminated and the 
other half so shaded as to be unreadable 
from an appreciable distance. 


The size of lamp suitable for switchboard 
illumination naturally depends on the size 
and arrangement of the apparatus, and to 
some extent on the material of which it is 
made—or perhaps more accurately, the fin- 
ish put on that material. For individual 
lighting, an 8-c.p. lamp will usually suffice, 
and for general illumination of switches, 
etc., 16-c._p. lamps will always be large 
enough if intelligently distributed. The 
material and finish of the switchboard 
panels have a conspicuous effect on the effi- 
In large plants of 
recent design a notable advance in this re- 
spect has been made in the use of panels 
finished in dull black instead of highly pol- 
ished fronts of white or pink marble; the 
latter may look very pretty to the officials 
of the company on inspection tours, but 
they are most trying to the eyes of the men 
who have to look at them day after day—or 
night after night. 

Sa ag E EE 
The Value of Electric Signs. 

The Edison Electric Illuminating Com- 
pany, of Boston, recently pointed out that 
the number of electric sign users in that 
city had increased more than three-fold 
within a period of eighteen months, and 
stated that its experience had conclusive- 
ly demonstrated that the installation of one 
attractive sign in a neighborhood previous- 
ly devoid of them invariably results in the 
installation of several more within a month 
after the first one starts up. This is due 
not merely to the power of example but also 
and largely to the fact that plentiful illum- 
ination brings trade to a mercantile estab- 
lishment; stores that fail to keep up to 
the times in the matter of electric signs 
usually find it imperative to “come around” 
ultimately in order to prevent their pro- 
gressive competitors from monopolizing 
their line of trade. 


It has also been the experience and ob- 
servation of the Boston Edison experts in 
this branch of work that in most cities and 
towns where the municipal restrictions as tu 
electric signs were originally severe to the 
verge of being prohibitory the introduc- 
tion of a few signs has revolutionized the 
sentiment of the city officials by reason of 
the conspicuous value of such installations 
to the city. Electric signs not only make 
the streets more cheerful and the business 
localities more attractive, but they serve to 
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discourage petty criminals from plying 
their vocations in the districts which would 
otherwise be the most profitable to them, 
the illumination being such a near ap- 
proach to daylight as to make the condi- 
tions practically identical with those of 
the sunlight period. 


In view of the foregoing facts, it would 
seem to be a good policy for central sta- 
tions which have not exploited the sign 
feature to make special concessions in or- 
der to get the initial instahiation made. It 
should not be overlooked, however, that the 
after success depends almost entirely on 
the effect produced by the first sign; there- 
fore, this one should be designed and in- 
stalled with the utmost care. The design 
should be a strikingly attractive one with- 
out going beyond the limits of good taste, 
and every known precaution should be 
taken to make its operation reliable; an 
electric sign with an occasional lamp dark, 
or one that fails to light up at a critical 
time, is worse than none at all. 


eee cot a nea 
A Common Fault in Plant Layout. 


Admirable as is the design of many a 
piece of engineering work in general con- 
ception and larger details, it is frequently 
true that the results fall short of what the 
designer probably expected because of the 
failure to recognize in advance that the 
highest economy of any installation of ma- 
chinery, no matter how modern, cannot be 
obtained unless the layout is consistent 
throughout. This is frequently demon- 
strated in manufacturing establishments, 
for example, where a magnificent equipment 
of the most modern machine tools may be 
seriously handicapped by inadequate hoist- 
ing or conveying facilities, or by skimpy 
provision in even more minor details of the 
shop equipment. An actual case in point, 
but in another line, is that of a modern 
printing establishment in New England 
where each press is individually driven by 
an electric motor, and hundreds of dollars 
have been expended in order to obtain the 
But instead of 
securing the full measure of cleanliness 


advantages of motor drive. 


obtainable by the use of motors, as well as 
the maximum efficiency of the pressroom 
force, by lighting the premises electrically, 
the original gas jets have been retained to 
make life miserable in warm weather and 
prevent the ceiling from remaining white. 
Moreover, the fuse-blocks of the motors 
are in the basement instead of at con- 
veniently accessible points in the pressroom, 
the wiring is exposed at the machine ter- 
minals and the switches are located at 
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heights of two to five feet above the floor, 
with no coverings whatever. Many of the 
possibilities of such an installation in the 
way of unnecessary delays may be imagined, 
but a full realization of them is possible 


only in practice. 
ne 
Minor Conveniences In Stations of Moderate Size. 


There are several ways in which the 
work of attendants in sub-stations and 
medium-sized central stations may be facili- 
tated and to some extent improved without 
involving the outlay of much money. For 
making out reports, filling in record blanks, 
etc, for example, a small table with a 
lockable drawer is far superior to the usual 
pine desk with a raising top, or the swing- 
ing shelf against the wall, and will always 
increase the employee’s interest in his work. 
Liberal locker accommodations for the 
street garments and small personal effects 
of the employees will also prove a most 
profitable investment. The location of the 
telephone in a sound-proof and ventilated 
booth is a precaution which is of no little 
importance, to say nothing of the conveni- 
ence to the station attendants who have to 


use the instrument; failure to hear promptly ` 


instructions telephoned to a station or in- 
formation telephoned from it may easily 
cause a delay costing more money than a 
dozen of the finest booths that can be built. 
A small three-wheeled truck and a portable 
hoist for handling armatures, transformer 
parts, etc., should be in every station, no 
matter how small; the increased facility of 
handling an armature in a single emer- 
gency might prove an ample return on the 
difference in the first cost of such an equip- 
ment as compared with the usual chain 
hoist, intended to be “hung up somewhere” 
when needed. Excepting the telephone 
booth and the hoist, these conveniences are 
relatively small matters, but they will con- 
tribute a great deal to the contentment and 
efficiency of the employees, and their cost is 
insignificant in comparison with the results 
obtainable through them. 
A eg eS 

Concerning Name Plates. 

So far as its operation is concerned, a 
dynamo or motor would be just as well off 
without a name plate as with one; yet 
there is probably no other part of the ma- 
chine that is examined so carefully by vis- 
istors to a station or other interested per- 
And it is a 
matter of reasonable pride to the electrical 


sons not employed therein. 


engineer, being an indication of the thor- 
oughness and precision with which his work 
has been done, that every piece of revolv- 
ing and transforming apparatus for which 
he is responsible carries upon it this certj- 
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ficate of output ability, voltage, current, 
speed, etc. Of course, this is not the rea- 
son that name plates are put on dynamos, 
motors, converters, transformers, etc.; the 
chief object is to inform everyone inter- 
ested in the matter just what the apparatus 
is intended to do, what its maximum out- 
put ability is and who made it (possibly 
the last-mentioned point should have been 
put first in the list). This method of im- 
parting the information mentioned is not 
employed solely for the benefit of casual 
visitors, either; it is of prime importance 


to the operating staff of a station. It is not 


rational to expect employees to memorize 
the characteristics of every machine or im- 
portant piece of apparatus about the plant, 
although most of them in time do so invol- 
untarily, and it is highly essential that the 
fundamental data relating to any piece of 
apparatus shall be immediately available 
when required; the name plate meets this 


requirement perfectly—when it is properly 
made. 


The foregoing argument applies just as 
forcibly to steam apparatus in an electric 
lighting or power plant as to the electrical 
equipment, yet no one ever saw a boiler 
name plate on which was stamped the 
number, diameter and length of the tubes, 
size of the grate, total area of heating sur- 
face, evaporating ability, etc.; nor does an 
engine name plate give the sizes of the cyl- 
inders, most economical point of cut-off, 
rating in pounds of steam per horse-power- 
hour at this cut-off and a stated initial 
pressure, or any other technical ‘informa- 
tion beyond the so-called horse-power and 
preferred speed. In the case of pumps, the 
makers have gone a little farther ahead as 
to name plates and usually put on the cylin- 
der sizes; it would be of considerable as- 
sistance to the user if the capacity in gal- 
lons per minute at the preferred speed were 
also put on, and the pressures for which 
the pump is designed might advantageously 
be included. The name plates on pumps 
for fire service are models of satisfaction in 
these particulars. 


The point is that a great deal of valuable 
time is often lost by having to hunt up or 
calculate data which ought to be plainly 
stamped on the name plate of a piece of 
machinery; moreover, in the handling of 
machines equipped with incomplete name 
plates mistakes are made which would eas- 
ily be avoided otherwise and which in some 
cases cause the machine to suffer disas- 
trously for the petty sin of its builder. 
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HOW TO MAKE AN ELECTRIC BUCKBOARD. 


BY J. C. BROCKSMITH. 


The vehicle here described is of the buck- 
board type, in which the necessary~ cushion- 
ing effect usually obtained by means of 
springs is secured, partly through the re- 
siliency of the tires and partly through the 
use of a frame or platform which gives a 
considerable elastic deflection under load. 
This permits of dispensing with springs 
and results in a much simpler and lighter 
construction all the way through. 

A single motor is used in connection with 
a differential or balance gear of simple con- 
struction on the rear axle. Owing to the 
extreme lightness of the vehicle and the 
- consequent small power required to run it, 
it would be inadvisable to subdivide the 
power into two units with a resulting loss 
in efficiency. 

The battery used consists of 20 double 
cells, each having a capacity of 20 ampere- 
hours, thus giving 80 volts and 20 ampere- 
hours when coupled in series. 

The controller provides three forward 
. speeds of 31⁄4, 7 and 12-14 miles, anda slow 
speed reverse of 3% miles per hour with 
the normal gear ratic. At the normal speed 
of 12-14 m.p.h. the machine is capable of 
running 35 to 40 miles on one charge of 
the battery, over good roads. With a change 
of driving sprocket any speed up to 20 or 25 
m.p.h. can be obtained without exceeding 
the one hour discharge rate of the battery. 
Higher speeds than the normal are only 
obtained, of course, at the expense of effi- 
ciency which results in a lower mileage due 
to the high discharge rate of the battery. 

The outfit is designed particularly for city 
use over well-paved streets and with this 
in view the weights of the various parts 
have been reduced to the lowest possible 
limits. The weights of the various items 
and of the complete vehicle are as follows: 


FIG. 3.—END ELEVATION OF BUCKBOARD. 
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FIG. 1.—SECTIONAL ELEVATION OF ELECTRIC BUCKBOARD. 
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The Running Gear. 

Fig. 1 is a sectional elevation of the com- 
plete buckboard and shows the mounting of 
the motor on the frame together with the 
method of driving by means of gears and 
chain reduction to the rear axle. 

The wheels are 28 inches in diameter 
provided with 2-inch, single-tube, “motor 
cycle” tires and have 36 and 4o spokes of 
12 and 14 gauge. The rims are of 28 x 2 
maple. The “body” consists merely of a 
seat accommodating two persons, the space 
underneath being divided into two compart- 
ments by a horizontal shelf. The lower 
compartment is for four battery trays, while 
the upper compartment may be utilized for 
storing a tire pump, charging cable and 
such tools and accessories as may be re- 
quired. 

The controller, which appears in Fig. 24, 
is a small semi-cylindrical affair mounted 
on the front of the seat. The steering rod 
passes up through the controller cylinder 
and terminates in a steering handle or bar 
at a convenient distance above the floor 
line, the controller itself being operated by 
- means of a smaller handle located concen- 
trically with and just underneath the steer- 
ing handle. 

The brake pedal is located within easy 
reach of the operator’s foot and connects 
with a brake shoe working on a drum on 
the motor counter-shaft, which, being 
geared, as it is, to the rear axle in the ratio 
of about 3 to 1, makes a very effective 
brake. As an extra precaution in case of 
emergency, the motor may be run in the 
reverse direction, but this is not advisable 
ordinarily as it puts a severe strain on all 
the transmitting parts. 

It is hardly advisable to install any elec- 
trical instruments on a vehicle of this de- 
scription as it increases the cost and also 
the wiring complications. It is well to have 
a small cyclometer of the “trip” type on 
the front wheel; this will enable the oper- 
ator to keep within the known mileage ca- 
pacity of his battery. It is useful to test 
the vehicle when first completed for speed, 
current consumption, etc.; but after such 
data are obtained there is no further neces- 
sity of having instruments on the: machine. 

The tests should show up about as fol- 
lows: 


Controller. Volts. Amps. Speed. 


` M.P.H. 
I 21% s3 4% 
2 4: 7 9 
3 o 9 15 


Fig. 2 is a plan view of the chassis and 
shows the steering and brake connections, 
together with the motor suspension and 
drive, somewhat more plainly than in the 
previous figure. 

The two side members of the frame are 
composed of 2 x 2 x &% inch steel angles. 
These are figured to wọrk well up to their 
elastic limit under load and consequently 
give a considerable elastic deflection which 
contributes to ease of riding. The angles 
are cut off 83 inches long and are drilled 
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FIG. 2.—PLAN VIEW OF CHASSIS. 


324 


at each end for four 5/16-inch machine ` 


screws, which fasten on the axle bearings. 
They are also drilled and tapped at intervals 
to fasten the flooring, which is laid directly 
on the lower flanges of angles and secured 
by means of 10.24 flat head machine screws 
tapped into the metal. 

Cross pieces of ash are provided at the 
front and near the center to serve as sup- 
ports for the steering connections. Toward 
the rear there are two cross bars of 14-inch 
20 gauge steel tubing which support the mo- 
tor. All of these cross pieces are bolted to 
the frame'‘with 5/16-inch carriage bolts, the 
frame being drilled with holes properly lo- 
cated to receive them. 

The motor must be located somewhat off 
the center, of course, in order to allow 
the differential gear to be placed in the 
center of the axle. Fig. 3 is a front ele- 
vation of the buckboard showing the loca- 
tion of the steering knuckles and controller, 
etc., and contains some dimensions relating 
to the seat which do not appear in other 
views. The front of the battery compart- 
ment under the seat should be covered with 
a screen of wire cloth or perforated sheet 


FIG. 5.—END VIEW OF DIFFERENTIAL GEAR AND 
SPROCKET, 


metal, which permits ventilation of the bat- 
tery and presents a finished appearance. 
The metal should, of course, be well painted 
to prevent corrosion. 

Fig. 4 shows a semi-sectional view of the 
rear axle. The most satisfactory material 
out of which to make the axle is a bar of 
14-inch nickel steel. The center portion 
is turned down to 1 3/16 inches, tapering 
to 1 1/16 inches just inside the bearings. 
From the bearings to the hubs the size is 1 
inch. The bearings are of a standard size 
and type which can be purchased from any- 
one of several makers of ball bearings and 
are of the “grooved shaft” type, consist- 
ing of a tool-steel spool slipped over the 
shaft and two hardened rings fitting the 
case, one of which is threaded for the pur- 
pose of adjusting the bearing; 11/32-inch 
balls are provided in this size of bearing 
and these are satisfactory for the load and 
speed used. 

The method of fastening the hub on the 
axle will vary somewhat with the type of 
hub selected. In cases where good-sized 
tandem or quad hubs are used, these are 
made threaded for a sprocket. A steel 
cap is made to fit this thread, the cap in 
turn being pinned to the axle. The axle 
within the hub is turned to fit the holes in 
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FIG. 6.—DETAIL OF FRONT AXLE. 
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the ball cups and provided with a nut and 

washer at the outside end. 
In the center the axle is, of course, di- 

vided, one-half being turned down to 13/16 
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The differential gear case is cast from 
aluminum alloy containing about 25 per 
cent zinc. It is provided with lugs at the 


side for bolting on the sprocket, and there 
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to the gear case. The most satisfactory 
chain to use in connection with this ma- 
chine is one having nickel steel side links 
and hardened steel blocks and pins. Any 


inch, which fits into a bored hole in the 
other half 414 inches deep. Each half axle 
has a bevel gear keyed to it, which meshes 
with three bevel- pinions secured: on studs 


SIDE VIEW OF ELECTRIC BUCKBOARD. 


are lugs on the periphery for bolting the 
two halves of the case together and also 
to form seats for the pinion studs. 

Fig. 5 serves to show the location of the 


chain of ordinary soft steel soon stretches 
and wears so as to be unusable. 

Fig. 6 shows the front axle. This is built 
up of a piece of I-inch 14 gauge steel tub- 


FIG. 9.—DETAILS OF HUB CAPS. 


projecting through the gear case. These 
gears should all be cast of good phosphor- 


various bosses on the outside of the gear 
case. 


The sprocket is a regular 26-tooth 


REAR VIEW OF ELECTRIC BUCKBOARD. 


ing fitted with phosphor-bronze axle. ends 
and steering knuckles. Cycle hubs may be 


bronze and need not have cut teeth, cast 
teeth being good enough, providing, of 
course, that a good metal pattern with cut 
teeth is used. 


FIG. 8.—DETAILS OF STEERING GEAR CONNECTIONS. 
bicycle sprocket with four arms and open 
center for 14 x I-in. chain. It has four holes 
for attachment to the pedal, but these are 
utilized in the present case for fastening it 


used, a hub being selected which has a 
7/16-inch axle. The cups on one side are 
reamed out to pass a half-inch rod. One- 
quarter-inch steel balls are used. The bear- 
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ing portion of the axle is turned from a 34- 
inch bar of tool steel and the portion on 
which the balls run is hardened while the 
rest should be of much lower temper. The 
end of this axle stub is turned taper and 
fitted to the casting portion. The hubs are 
preferably of a type having the ends thread- 
ed for dust caps. 

Fig. 7 shows the detail of front and rear 
axle bearing castings. Cast iron will an- 
swer for these, although malleable iron or 
steel would be better. The rear axle cases 
are bored and threaded to take the steel 
ball cones, and the front axle fittings are 
simply bored one inch and clamped in posi- 
tion on the tube by means of a couple of 
§/16-inch cap screws. If tolerably smooth 
these castings need not be finished on top, 


where they are screwed to the frame. Four 


holes are drilled and tapped 5/16 inch for 
this purpose. 

Fig. 8 gives the details of a number of 
small parts all relating to the steering 
gear. Their use and location will be seen 
from an inspection of the general drawings 
of the machine. These are all made of 
phosphor-bronze, and one is required of 
each except in the case of the small jaw 
casting, of which eight are wanted. There 
need not be any finish allowed on any of 
these castings except where as indicated on 
the drawing they are to fit the inside of 
tubing. 

Fig. 9 shows the hub caps, which are 
made of the same aluminum alloy as the 
differential gear case and are finished 
bright. The steel caps for driving the rear 
bubs have already been described in con- 
mection with the rear axle. 

The following is a list of the steel stock 
required to construct the running gear: 


No. 

wanted. Material. | Wanted for. 
2 pes. 83. .2"xaxh angle. Frame. 
3 pc. 50x134” nickel steel. Rear axle. 
2 pes. 434x34 tool s Front axle ends. 
2 pcs. 15% x" 20G. tubing. Steens e 
3 pc. 30 20G. tubing. 
I pe. EA ” 16G. tubing. Steering wright. 
3 pc. 144°x%” 20G. tubing. Controller sleeve. 
Ipe 9 ay 16G. tubing. Steering handle. 
3 pe. 3354%x1" 14G. tubing. Front 
1 pe. "xy" 20 Brake rod. 
2 pes. 24%"x1%" 20G.tubing. Motor supports. 


SOME THINGS ENCOUNTERED IN POWER 
PLANTS. 


BY WM. CAVANAGH, 


Upon taking charge of a going plant, an 
engineer usually wonders how “the other 
fellow” ever ran the equipment in any sort 
of satisfactory manner. However, now that 
he is in charge, he feels the obligation to 


put things in good running condition. One 
of the curious things he may find is that 


the fuses on the switchboard have a rating 
below the setting of the circuit-breaker, so 
that the fuses are almost sure to blow be- 
fore the circuit-breaker will open. This is 
something that a practical man cannot quite 
understand. Another inconsistent feature 
that he is likely to encounter is the use of 
“open”-type motors in dusty or dirty places; 
this is especially common in iron works, 
foundries, etc. When a foundry has a fin- 
ishing shop, tumbling barrels and emery 
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wheels are employed in cleaning and rough- 
finishing the castings, and if there is any 
place on earth where open motors should 
not be installed it is such a place as this. 

The atmosphere of a finishing shop is 
heavily laden with iron and emery dust, the 
one a good electrical conductor and the 
other a most efficient destroyer of the rub- 
bing surfaces in machines; unless the mo- 
tors in such a shop are frequently “blown 
out” thoroughly with compressed air, trouble 
is sure to result. The dust is so heavy that 
an ordinary hand bellows is practically use- 
less; an air compressor must be used to 
supply the clearing-out air if the motors 
are to be kept in anything like proper con- 
dition. A pipe-line should be run around 
past the different motors, and supplied with 
air from the compressor; a hose connection 
should be inserted in the pipe-line at each 
motor for convenience in the use of the 
cleaning hose, as well as to reduce the 
length of it. Unless the compressor is 
equipped with a moisture eliminator, the 
compressed air will be charged with water ; 
in order to make sure that moist air is not 
blown into the machines, air should be al- 
lowed to blow through the hose for several 
seconds before turning it on a motor. 

In foundries and finishing shops, the 
heavy dust will cause the carbon brushes 
on the motors to wear away rapidly; on this 
account the tension of the brush springs 
should be carefully adjusted at frequent in- 
tervals. 

Whoever invented or first suggested 
mounting motors on ceilings must have 
never enjoyed the pleasure of keeping them 
in good condition. Of course, the object 
in so mounting the machines is to economize 
in floor space, increasing the area available 
for work, but in practice this object is 
seldom realized. The much-valued space 
which would otherwise be occupied by the 
ceiling-mounted motors is usually filled 
with junk, and when an attendant finds it 
necessary to inspect a machine or make ad- 
justments, etc., he must first remove the 
odds and ends lying around under it before 
he can set his ladder. 

The “dust-proof’? box that encloses a 
housed ceiling-mounted motor is usually 
just big enough to contain the machine, 
thereby preventing proper inspection, ad- 
justments and cleaning. The rods that sus- 
pend the box from the ceiling and the braces 
employed to resist the belt pull or other 
strains further add to the difficulty of get- 
ting at the machine. Moreover, it will gen- 
erally be found that the box is by no means 
dust-proof, but rapidly accumulates dust in- 
side; this combines with oil drippings or 
leakage to form a compound extremely dif- 
ficult to remove and one which, if left un- 
disturbed, will surely result in spontaneous 
combustion ultimately. 

Oil pans are fitted beneath the journal 
boxes of motors to catch the leakage, and 
these must be kept in good condition; if 
they are allowed to fill, they will overflow, 
of course, and may cause considerable dam- 
age. A syringe will be found very handy 
to use in keeping the oil level down. 

The box around a housed motor is sel- 


[Vor. XVII. No. 6. 


dom equipped with a lamp socket, so that 
the motor attendant must carry with him a 
length of flexible cord, a lamp and socket 
at one end of it and an attachment plug at 
the other, in addition to his working tools 
and appliances. A great convenience in 
this sort of work is a white pine box 
about 18 or 20 inches long, 10 inches 
widé and 4 or § inches deep, with 
Y%-inch walls; a handle should be lo- 
cated at the middle of the long side. Such 
a box can accommodate screwdrivers, pliers, 
an oil can, fuse plugs, tape, sandpaper and 
blocks, and clean wiping cloths; and if a 
few porcelain cleats and screws to fit them 
are included it will save many a trip back 
to the storeroom. The use of this box will 
be found immeasurably better than trying 
to carry in one’s overalls the implements 
mentioned. 

When the boiler room and engine room 


are located below the sewer level, the blow- 


off pipes, engine drips, waste pipes, etc., are 
connected to a receiving tank which is usu- 
ally located in a pit or tunnel where very 
little room for inspection or repairs is avail- 
able. This place is so filled with piping of 
every description that it is next to impos- 
sible to keep the connections in anything 
like decent condition. Should a leak occur 
in one of the under pipes, it necessitates the 
removal of numerous connections before re- 
pairs can be made; and all these must be 
restored, of course, after the repairs are 
finished. 

The receiving tank is usually provided 
with a pump and pump-governor, supposed 
to keep the tank free of water automatically. 
The pump and governor being situated in 
such an inconvenient place, however, they 
seldom receive even half-way attention, so 
that the tunnel is extremely likely to be- 
come flooded with water at any time. When 
this does occur, the engine drips and ex- 
haust drips become practically useless, and 
the conditions become dangerous, not to 
mention the great inconvenience of opera- 
tion. Of course, the pump should be kept 
well packed and oiled, but it is doubtful if 
many engineers or assistants would care to 
risk being half cooked in order to do so. 

Why a water main should ever be buried 
in a concrete floor is another obscure prob- 
lem. Water mains so situated deteriorate 
rapidly and sooner or later develop leaks; 
the repairing of these of course necessitates 
digging up the floor. 

When two or more engines are connected 
to a common exhaust main, a valve should 
be inserted in each individual exhaust pipe, 
preferably right at the cylinder if the en- 
gine is of the high-speed automatic type; 
without such a valve, it will be difficult to 
pack an idle engine on account of the ex- 
haust steam backing through from the run- 
ning engines. Under such conditions, it 
is advisable to put in a blind flange when 
any inside work is to be done on an engine; 
this is accomplished by opening the flanged 
connection in the engine exhaust pipe and 
slipping a piece of sheet iron and a rubber 
gasket in between the adjacent flanges. The 
iron and gasket must be of at least as large 
diameter as the outside of the flange, and 
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must have half as many bolt holes as the 
flange so as to permit closing the joint tem- 
porarily with half the total number of bolts. 
If the flange has more than eight holes, 
however, only four bolts may be used in- 
stead of half the total number, spacing the 
four as nearly equidistant as possible. 


eee 
NOTES ON VALVES. 


BY CHAS. L. HUBBARD. 


Among the requirements of a good valve 
are sufficient weight of metal to prevent 
its being bent or sprung out of shape when 
connected with the piping; valve seats that 
are easily repaired or renewed; freedom 
from pockets or projections which may 
catch dirt or scale, and construction per- 
mitting the easy packing of the stem or 
spindle. 

Gate valves offer very little resistance to 
the flow of steam or liquid passing through 
them and are generally used in the best 
class of work. The general construction oi 
this type of valve is shown in Figs. 1 aud 
2, which represent the “inside” and “cut- 
side” patterns of the Chapman valve. In 
the former the spindle remains stationary, 
so far as any vertical movement is con- 
cerned, and the gate or plug being attached 
to it by means of a threaded nut rises into 
the bonnet when the spindle is revolved. 
With this form of valve it l 
is impossible to tell by its 
appearance whether it is 
open or closed unless pro- 
vided with some special in- 
dicatsng device. With the 
outside screw, the upper 
portion of the spindle is 
threaded and is operated 
by a revolving nut which is 


FIG, I.—CHAPMAN GATE VALVES.—FIG. 2. 


journaled in the yoke and turned by the 
hand-wheel. The operating screw of this 
valve is entirely outside the valve body, 
where it can be inspected and oiled, thus 
facilitating easy operation, and the spindle 
rises through the stuffing box without turn- 
ing, which allows the packing to be kept 
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tight without difficulty. With valves of this 
type the attendant can tell at a glance 
whether they are open or closed. For these 
reasons, outside-screw valves are preferable 
for high-pressure work and especially so 
for the larger sizes. In the case of low- 
pressure heating work, the inside screw is 
more commonly used. The Chapman gate 
or plug is made wedge-shaped and presses 
against ground seats when closed. The 
seats are made both solid and removable 
and of various materials for different pres- 
sures. 

Gate valves of different makes vary 
chiefly in the smaller details of construc- 
tion. In the Ludlow valve the plug or gate 
is made in two parts having their outer 
faces parallel, as shown in Fig. 3, instead 


of being wedge-shaped, as shown in Fig. 2. ° 


Between these two parts is a wedge with 
the thicker end at the bottom. When the 
valve is closed, the plug first descends and 
loosely closes the opening; then a further 
movement of the stem brings the two parts 
of the gate hard against the wedge, which 
forces the outer surfaces tightly against the 
seats. In oertain forms of the Fairbanks 
valve the distinctive feature is a metal cage 
which holds the seat rings in place. With 


valves of this form the rings can be renewed 
by simply taking off the bonnet and with- 
out removing the valve from the pipe line. 


FIG. 3.—LUDLOW GATE VALVE. 


A special seat ring of vulcanized asbestos 
is used in this valve. 

In choosing a valve, care should be taken 
to select one in which the material of the 
seat or sing is suited to the steam pressure 
to be carried. Bronze seats are commonly 
used for pressures over eighty pounds, un- 
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less the Babbitt metal or other material em- 
ployed is especially prepared for higher 
pressure and is guaranteed by the makers. 
A gate valve should never be placed in a 
steam pipe with the spindle pointing down- 
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FIG. 5.—GLOBE VALVE, 


ward, for when only partly open, the gate 
projecting from the bottom upward forms 
a pocket that will hold back the condensa- 
tion and may thereby be the cause of seri- 
ous injury to the plant. When placed with 
the stem extending upward or in a hori- 
zontal position, a clear passage is always 
provided at the bottom of the pipe. Valves 
are made in different weights and the pres- 
sure to be carried should always be stated 
in ordering them. 

By-pass valves should be used in high- 
pressure work for sizes 8 inches in diam- 
eter and over. The two principal disad- 


FIG. 4.—FAIRBANKS GATE VALVE, 


vantages corrected by the use of by-pass 
valves in high-pressure mains are, first, 
when the valve is closed there is an enor- 
mous pressure against one side of the gate, 
which makes it very hard to start; second, 
as the gate is pressed so tightly against the 
seat on the side opposite the supply source, 


328 


it is apt to score the smooth surfaces of the 
gate and seat when opened. Moreover, 
when the main valve is used in the supply 
pipe to an engine it is desirable to admit 
steam very slowly when “warming up” the 
engine. and this is much more easily accom- 
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FIG. 6.—SHAW BLOW-OFF VALVE. 


plished by means of a small easily-operated 
by-pass valve than by the use of the main 
valve. 

Globe valves should always be set to 
close against the pressure, for if placed in 
the opposite direction they could not be 
opened if the valve should become detached 
from the stem, and no indication of the 
trouble would be given by the action of the 
stem under these conditions. Globe valves 
should never be placed in a horizontal steam 
cr dry return pipe with the stem in a ver- 
tical position, because the condensation must 
fill the pipe half full before it can flow 
through the valve; this will be evident from 
an inspection of Fig. 5. 

The blow-off pipe of a boiler is usually 
provided with a plug cock, and a gate valve 
is placed between it and the boiler as a safe- 
guard in case of a leak. Special blow-off 
.ccks and valves are sometimes used in 
place of the ordinary plug’ cock and valve. 
lig. 6 shows the Shaw blow-off cock. This 
is made very heavy and so designed that it 
is difficult for dirt or scale to lodge beneath 
the seat. The difficulty experienced with 
the ordinary plug or blow-off cock is its 
hability to leak unless set down very hard 
against its seat, in which case it is apt to 
stick, especially upon “starting” it. To 
overcome this, certain forms have been de- 
signed so that after the cock is closed a 
further movement of the stem in the same 
direction forces the plug firmly against its 
seat by means of a cam located at the top of 
the plug. A slight movement in the oppo- 
site direction releases the cam and allows 
the plug to turn easily to the open position. 

When it is necessary that the flow of 
steam or water shall always take place in 
the same direction, check valves are used. 
There are several forms of this type of 
valve in use, the most common of which is 
shown in Tig. 7. The seat in this valve is 
placed at an angle of about 45 degrees with 
the direction of the flow. The valve is fit- 
‘ed somewhat loosely where it is fastened 
to the swinging arm, so that it may prop- 
crly seat itself. This form is usually pre- 
ferred in heating work as it offers less re- 
sistance to the flow of steam or water and 
hy its construction, offers but little oppor- 
tvuity for scale or sediment to lodge on 
the seat. When it is desired to reduce the 
resistance to a minimum, the check may be 
turned partially on its side, or a special 
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aluminum clapper may be used. Spring 
checks are especially adapted for use in 
boiler-feed pipes where the water is sup- 


plied by a pump. The clapper being held, 


in place by a light spring, it is prevented 
from beating against the seat between the 
strokes of the pump. Check valves are in- 
serted in pipes at all places where it is de- 
sired to prevent the pressure in one pipe 
from “backing” into another, as when sev- 
eral return pipes from a building are 
brought into a common receiving tank. 
When used in a return pipe, the check 
should always be placed below the water 
line if possible. 

It is often necessary to provide steam at 
different pressures in the same building, 
as in the case of a combined power and 
heating plant. In this case, the reduction 


OO DEA. 
Yur alin 


A 


aea 


- Amer. Elos. 
FIG. 8&.—RIELY REDUCING 


VALVE. 


in pressure is accomplished by passing the 
steam through a reducing valve. There are 
many different forms of these valves, the 
operation of all being based upon the same 
general principles. 

In the Kiely valve, shown in Fig. 8, the 
low-pressure steam acts upon the top of a 
flexible diaphragm, and the weighted lever, 
which may be adjusted to give the desired 


FIG. 9.—WATSON REDUCING VALVE. 


reduction in pressure, acts upon the other 
side. The movement of the diaphragm 
causes the balanced valve at the upper end 
of the spindle to open or close, as may be 
necessary to maintain the desired lower pres- 
sure. In the Watson valve, Fig. 9, the re- 


FIG. 7.—CHECK VALVE. 
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duced pressure acts upon the lower end of 
a piston valve having an adjustable spring at 
the top. As the piston simply passes 
through the inlet chamber its action is not 
affected by the high-pressure* steam sur- 
rounding it. There are several good valves 
in use which embody the same principles, 
or a combination of the two. Those men- 
tioned are among the simplest and are, 
therefore, appropriate for purposes of ex- 
emplification. 

When the reduction in pressure is large, 
as in the case of a combined power and 
heating plant, the valve may be one or twe 
sizes smaller than the low-pressure main 
into which it discharges. For example, a 
5-in. valve will supply an 8-in. main, a 4-in. 
valve a 6-in. main, a 3-in. valve a 5-in. main, 
a 214-in. valve a 4-in. main, and so on. For 
the smaller sizes the difference should not 
be more than one size. Every reducing 
valve should be provided with a valved 
by-pass for cutting out the reducing valve 
in case of repairs. 

A back-pressure valve is a form of relief 
valve which is placed in the exhaust pipe 


FIG. 10.—BACK PRESSURE VALVE. 
a 
from an engine or pump to prevent the 
pressure in the heating system with which 
it connects from rising above a given point. 
Its function is opposite to that of the re- 
ducing valve, which supplies more steam 
when the pressure becomes too low. The 
form shown in Fig. I0 is for a horizontal 
pipe and consists of a disc closing the port 
and held in place against the pressure by 
a weighted lever as shown. The pressure 
at which it is desired to have the valve open 
may be adjusted by moving the weight 


FIG. II.—FOSTER BACK PRESSURE VALVE, 


along the lever. In the Foster valve, a 
spring is used in place of a weight. This 
valve has a single disc moving in a vertical 
direction. The valve stem is in the form of 
a piston or dashpot which prevents a too 
sudden movement and makes it more quiet 
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in its action. The disc is held on its seat 
against the steam pressure by a lever at- 
tached to a spring. When the pressure of 
the steam on the underside becomes greater 
than the tension of the spring, the valve 
lifts and allows the steam to escape. The 
tension of the spring can, be varied by 
means of an adjusting screw at its upper 
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DISEASES OF ELECTRICAL MACHINERY. 


BY F. B. CROCKER AND S. S. WHEELER. 


G. Speed too High or too Low. 


This is generally a serious matter in 
either generator or motor, and it is always 
desirable and often imperative to stop the 
machine immediately, and make a careful 
investigation. This trouble may occur with 
either type of generator, due to Causes I, 
2, 3 or 4; with direct-current motors for 
Causes 5, 6 and 7; with series-wound, sin- 
gle-phase motors for Cause 7. It does not 
apply to synchronous or induction motors 
except when Cause 1 (overload) becomes 
excessive in which case they stop. (See 
following Class H.) 

SPEED TOO LOW. 

Cause 1.—Overload. 

Symptom and Remedy.—See “Sparking,” 
Cause 1, and “Heating of Armature.” 

Cause 2.—Short-circuit or ground in ar- 
mature. 

Symptom and Remedy the same as for 
“Heating of Armature,” Causes 2 and 7. 

- Cause 3.—Armature strikes pole pieces. 

Symptom and Remedy the same as for 
“Noisy Opr-ation” Cause 2. 

Cause 4.—Shaft does not revolve freely 
in the bearings. 

Symptom and Remedy.—See “Heating of 
Bearings,” all causes. 

SPEED HIGH OR LOW. 

Cause 5.—Field magnetism weak. 

This has the effect, on a constant-poten- 
tial circuit, of making a series or shunt 
motor run too fast if lightly loaded, or too 
slowly if heavily loaded, or even run back- 
wards if the field magnet is not excited at 
all, as, for example, when the shunt field 
circuit is broken. It makes a generator fail 
to “build up” or excite its field, or fail to 
give the proper voltage. 

Symptom and Remedy the same as for 
“Sparking,” Cause 8. (See the following 
Cause; also “Dynamo Fails to Generate.” ) 

Cause 6.—Too high or too low voltage on 
the circuit. 

Symptom.—This causes a direct-current 
motor to run too fast or too slowly, respect- 
ively. It would have a similar effect upon 
a series or shunt-wound alternating-current 
motor. It would not affect the speed of a 
synchronous motor until the voltage became 
so high as to injure it or so low that it 
stopped. When the voltage of a generator 
or motor is too high it is likely to give the 
effects of overload (Cause 1). It can be 
proved by measuring the voltage of the 
circuit. 

Remedy.—The central station or gener- 
ating plant should be notified that the volt- 
age or current is not right 


ter or collector rings, 
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Cause 7.—Motor too lightly loaded. 

Symptom.—A_ series-wound motor on a 
direct or alternating constant potential cir- 
cuit runs too fast and may speed up to the 
bursting point if the load is very much re- 
duced, or removed entirely (by the breaking 
of the belt, for example). 

Remedy.—Care should be exercised in 
using a series motor on a constant-potential 
circuit, except where the load is a fan, 
pump, or other machine that is positively 
connected or geared to the motor, so that 
there is no danger of its being taken off. 
A shunt motor should be used if the load 
is likely to be thrown off. 


H. Motor Steps or Fails to Start. 

This is an extreme case of the preceding 
class (“Speed Too High or Too Low”), 
but is separated because it is more definite 
and permits of quicker diagnosis and treat- 
ment. This trouble may occur in direct or 
alternating-current motors, but does not ap- 
ply to generators, because any trouble in set- 
ting them in motion is generally outside of 
the machine itself, but might be due to 
Causes I and 2, below. 

Cause 1.—Great overload. (See “Spark- 
ing,” Cause 1.)—-A moderate overload usu- 
ally causes a motor (except the synchron- 
ous type) to run slowly, but an extreme 
overload will stop it entirely or “stall” it. 

Symptom.—On a constant-potential cir- 
cuit the current is excessive, and safety-fuse 
blows or circuit breaker opens. In their 
absence or failure the armature is likely to 
be burned out. 

Remedy.—Open the switch instantly, re- 
duce or take off the load, replace the fuse 
or circuit breaker, and turn on current again 
iust long enough to see if trouble still ex- 
ists; if so, take off more load. 

Cause 2.—Very excessive friction due to 
shait, bearings, or other parts being 
jammed, or armature touching pole pieces. 

Symptom and Remedy.—See “Sparking,” 
Cause 1; “Heating of Bearings,” and 
“Noisy Operation.” , 

Cause 3.—Circuit open, due to (a) safetv- 
fuse blown or circuit breaker open, (bì 
wire broken or slipped out of connections, 
(c) brushes not in contact with commuta- 
(d) switch open, 
(e) circuit supplying motor open, (f) faii- 
ure at generating station. 

Symptom.—Distinguished from Causes 1 
and 2`by the fact that if the load is taken 
off the motor still refuses to start, and yet 
armature turns freely. 

On a constant-potential circuit the field 
citcuit alone of a shunt motor may be open, 
in which case the pole pieces are not mag- 
netic when tested with a piece of iron, and 
there is a dangerously heavy current in the 
armature; if the armature circuit is at fault 
there is no spark when the brushes are 
lifted, and if both are without current there 
is no spark when the main switch is opened. 
When there is no field magnetism or even 
if it is weak, a motor is apt to be burned 
out if its armature is connected to the cir- 
cuit, unless protected by fuses or a circuit 
breaker. 

Remedy.—Open the main switch or cir- 
cuit breaker immediately, and examine 
fuses, circuit breaker, wires, brushes, 
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switch and circuit generally, for break or 
fault. If none can be found, close switch 
again for a moment, as the trouble may 
have been due to a temporary stoppage cf 
the current at the station or on the line. If 
motor still seems dead, test separately ar- 
mature field-coils and other parts of cir- 
cuit for continuity with a magneto or a 
cell of battery and an electric bell to locate 
any break that may exist. 

One of the simplest ways to find whether 
the circuit has current on it and to locate 
any break, is to test with an incandescent 
lamp, or several in series for higher volt- 
ages, 

The remedy for a break in a direct-current 
armature winding was given under “Spark- 
ing,” Cause 6. Similar expedients are ap- 
plicable to alternating-current machines, the 
coil in which the break has been located be- 
ing cut out by connecting together the adja- 
cent coils. This may be done whether the 
break is in the armature or field coils. Fur- 
thermore, alternating-current machines are 
free from the danger of internal short cir- 
cuiting which may occur in multiple-circuit 
direct-current armatures when a field coil is 
cut out (see “Sparking,” Cause 9), because 
the armature winding is usually single cir- 
cuit. 

A single-phase motor is stopped by a 
break in its circuit, but a two or three- 
phase motor will continue to run as a sin- 
gle-phase motor if the circuit of one phase 
is broken. It is, however, more easily 
stopped, and is incapable of starting itself. 

Cause 4.—Wrong connection or complete 
short-circuit of field, armature, switch, etc. 

Symptom.—Distinguished from Causes 1 
and 2 in the same way as Cause 3, and dif- 
fers from Cause 3 in the evidence of strong 
current in the motor. 

The possible complications of wrong con- 
nections are so great that no exact rules 
can be given. Carefully examine and make 
sure of the correctness of all connections. 
This trouble is usually inexcusable, since 
only a competent person should ever set 
up a-motor or change its connections. 

In the three-wire (220-volt or 440-volt 
direct-current) system several peculiar con- 
ditions may exist, as follows: 

(a) The generator or generators on one 
side of the system may become reversed, so 
that both of the outside wires are positive 
or both negative. In that case a motor fed 
in the ordinary way from the two outside 
conductors will get no current, but lamps 
connected between the middle or “neutral” 
wire and either of the outside wires will 
burn apparently the same as usual. 

(b) If one of the outside conductors is 
opened by the blowing of a fuse, an acci- 
dental break, or other cause, then a motor 
(220 volt) beyond the break can get some 
current at I10 volts through any lamps that 
may be on the same side of the break as 
itself, and on the same side of the system as 
the conductor that is open. These lamps 
will light up when the motor is connected, 
but the-motor will have little or no power 
unless the number of lamps is large. 

(c) If the neutral or middle wire is open, 
a motor connected with the outside wires 
will run as usual; but lamps on one side of 
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the system will burn more brightly than 
those on the other side, unless the two 
sides are perfectly balanced. 

(d) If one of the outside wires becomes 
accidentally grounded, a rro-volt generator, 
motor or other apparatus also grounded and 
connected to the other outside wire, will re- 
ceive 220 volts, which will be likely to burn 
it out. 


i, Voltage of Generator teo High or too Low. 


This is a common difficulty that may arise 
with any machine. The particular case of 
the self-exciting direct-current generator is 
treated by itself under the following head- 
ing, “Dynamo Fails to Generate,” because it 
is a perfectly definite condition like “Motor 
Stops or Fails to Start.” The various cir- 
cumstances that interfere with the genera- 
tion of the proper voltage are here stated. 

Cause 1.—Speed too high or too low. 

Symptom and Remedy.—See “Speed Too 
High or Too Low,” Class G, already dis- 
cussed. 

Cause 2—Field magnetism strong or 
weak. 

Symptom and Remedy.—See “Sparking,” 
Cause 8, also “Dynamo Fails to Generate,” 
various causes. 

Cause 3.—Brushes not in proper position. 

Symptom and Remedy.—See “Sparking,” 
Cause 2, also “Dynamo Fails to Generate,” 
Cause 6. 

Cause 4.—Generator overloaded. 
~ Symptom and Remedy.—See “Sparking,” 
Cause 1, also “Speed Too High or Too 
Low.” 

Cause 5.—Short-circuited or reversed ar- 
mature coils. 

Symptom and Remedy.—See “Sparking,” 
Cause 5. 

Cause 6.—Open-circuited, short-circuited 
or reversed field coils. 

Symptom and Remedy.—A break in the 
field circuit of a generator prevents it from 
producing any voltage except the small 
amount duc to residual magnetism. <A 
short-circuited field coil produces a corre- 
sponding reduction in ampere-turns, pro- 
vided the field current remains constant. 
This would be true in the series coil of a 
series or compound-wound machine. In 


To Ammeter and Main 
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shunt-wound or separately excited field 


coils, however, the current would tend to 
increase in proportion to the decrease in 


the effective coils, in which case the field 


strength and voltage would remain the 
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same. This condition is nevertheless bad, 
because the active field coils carry excessive 
current. (See “Heating of Field Magnets, 
Cause 1.”) In machines With many field 
coils (for example, eight or more, including 
practically al] alternating-current and large 
direct-current types) the cutting out of one, 
on account of an open or short-circuit in it, 
would not involve a rise in current likely to 
do harm. 

One reversed coil would have the same 
effect as the loss of two coils, the field resist- 
ance and current being unchanged. Hence 


the current would have to be considerably - 


increased by means of the field regulator 
‘to obtain the proper voltage, this increase 
being twice as great as for one short-cir- 
cuited coil. A short-circuited or reversed 
field coil is very objectionable in a multi- 
polar, multiple - circuit direct - current ma- 
chine, as already explained. (See “Spark- 
ing,” Cause 8, and “Dynamo Fails to Gener- 
ate,” Causes 2, 3, 4 and 5.) 

Cause 7.—Lagging current in alternator. 
A direct-current or alternating-current gen- 
erator, unless compound or composite- 
wound, tends to fall in voltage with increase 
in load (Cause 1) on account of armature 
resistance, inductance and reaction. This is 
usually overcome by raising the field current 
by means of a rheostat. In an alternating- 
current generator a given armature current 
produces much greater reaction and weaken- 
ing of the field when it lags, so that the volt- 
age fall and regulation required are corre- 
spondingly large. 

——__——_- O 


REPAIR SHOP NOTES. 


BY O. B. EVE. 


Having noticed occasional articles in the 
AMERICAN ELECTRICIAN on methods of re- 
pairing and testing armatures and field mag- 
net coils, it occurred to me that the follow- 
ing simple devices and methods might be 
of interest to some,of the readers of this 
paper: 

_ For testing out crosses in a commutator 
or an armature winding, I have found it a 
gocd plan to pass current through the arma- 
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ture by way of the regular brushes and to 
test each adjacent pair of commutator bars 
with a telephone receiver and a pair of con- 
tacts mounted on a block, as shown by Fig. 
1. The brushes should be set exactly as 
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they are for running, and the current con- 
trolled by some such means as a water or 
wire rheostat; ten amperes will usually suf- 
fice, and the current may be either direct or 
alternating. The armature may be mounted 
on blocks or in its bearings. If everything 
is Clear, a distinct hum will be heard in the 
telephone when the contacts are pressed 
against two commutator segments; a cross 
between adjacent leads or commutator bars 
will cut out the humming entirely, while a 
cross within a coil will reduce it very per- 
ceptibly. 

For testing out a ground, the terminals of 
the telephone receiver are connected to the 
two brushes ‘of the machine and one of the 
brushes is connected to the frame (or the 
shaft, if the armature is taken out of the 
frame). The armature is then revolved 
slowly by hand, with current passing 
through from brush to brush; when the seg- 


ment connected to the coil that is grounded 
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comes in contact with the ungrounded brush, 
the telephone will be short-circuited and the 
humming will, of course, cease. 

These tests are reliable and have the ad- 
vantage that a voltmeter is not required; 
the use of a voltmeter invol- s the diff- 
culty of watching the instrument and the 
test contacts simultaneously, not to mention 
the expense of buying the voltmeter if you 
happen not to have one. 

The arrangement shown in Fig 2 will be 
found very convenient and efficient for test- 
ing out short-circuits in field-magnet coils. 
It comprises a frame of laminated steel 
(transformer “iron”), the upper horizontal 
leg of which is removable. The core is 
6 ins. x 8 ins. in cross-section and the hori- 


Fuse block 


FIG. 3. 


zontal pieces of it are 16 ins. long, leaving 
a clear space between the uprights of 4 
inches. The bottom piece is held between 
two pieces of hardwood which are bolted 
together beyond the ends of the iron. The 
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upper member is similarly mounted, and in 
. this case the bolts near the ends of the wood 
cheeks serve as handles by which to lift the 
leg. A coil consisting of 60 turns of No. § 
magnet wire is slipped over one of the up- 
rights and the field magnet coil that is to 
be tested is slipped over the other, as in- 
dicated roughly in the sketch. The magnet- 
izing coil is connected to a 110-volt alter- 
nating-current in series with an ammeter, 
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and if the field-magnet coil is sound, the 
ammeter will not show any more current 
with the field coil on the core than without 
it; any cross or short-circuit in the tested 
‘coil, however, will increase the ammeter in- 
dication, and if only a few turns are short- 
circuited the coil will immediately become 
hot. 

Fig. 3 indicates a convenient method of 
taking either 100 or 500 volts from a 500- 
volt circuit for testing purposes. A double- 
pole, double-throw switch and a single-pole, 
single-throw switch are used to connect the 


testing leads either in series with a group 
of five (which are in series on the 500-volt 
circuit) or across the terminals of one of 
the lamps; the former connection, of course, 


gives 500 volts and the latter i00. The 
switches might advantageously be so mount- 
ed on a board that the handles would inter- 
fere with each other if not thrown properly, 
or a double-break switch might be used, as 
in Fig. 4; either plan would avoid any lia- 
bility of an attempt to put the test leads in 
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series with the lamps while the single-pole 
switch is closed. 

The test leads are carried from the switch 
to two brushes on a reel frame which bear 
against slip rings on the sides of a reel, as 
indicated in Fig. 3; the inner ends of a 
duplex flexible cord are connected to the 
slip rings and the outer ends are carried to 
the work. The use of the reel avoids the 
nuisance of having a long length of cord 
lying about the floor when the work is 
near by. 

In winding field magnet coils, two rollers 
located nedr the winding frame and ar- 
ranged as shown in Fig. § will be found 
of much help in counteracting the tendency 
of the wire to bow outward away from the 
layer beneath it. In taping a coil, it will be 
found of advantage to provide a wooden 
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FIG. 5. 
turn-table about 18 ins. in diameter sur- 
mounted by four blocks about 4 ins. square 
and 6 ins. long; the coil is laid on the 
blocks, and these are moved out of the way 
of the tape, one at a time, as the taping 


progresses. 
a 


EXTRACTING OIL FROM EXHAUST. 


BY W. A. DOW. 


In small steam plants where exhaust 
steam is used for heating purposes, little 
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ago the writer took charge of a plant, con- 
sisting of a slide-valv: engine, one return 
tubular boiler, a boiler feed pump, a heater 
and receiving tank for the heating returns, 
and a small trap. The building was heated 
in winter by exhaust and live steam. But 
little thought was given to the economy 
and instead of returning the water of con- 
densation to the boiler, it was trapped from 
the receiving tank to the sewer. My prede- 
cessor informed me that his reason for do- 
ing away with the returns was that he 
did not feel that it was safe to return it to 
the boiler on account of the oil in the ex- 
haust steam, and the company would not in- 
stall an oil extractor. I thought this a 
very poor excuse and decided to first get 
rid of the oil in the returns and then return 
it to the boiler. The apparatus I used is 
shown in the accompanying sketch. The 
exhaust steam enters the heater, S, 
through the pipe, O, and passes out through 
the pipe, S, to the heating system, the re- 
turns entering the tank, N, through the 
pipe, RR,. When the condensation ac- 
cumulates ard partly fille the tank, it runs 
out by gravity into barrel No. 3, passing 
out at the bottom and entering barrel No. 
2, passing out of No. 2 at the bottom and 
entering barrel No. 1 at the top. It will be 
seen that a float is placed in the first barrel 
and hinged to the side of it at F. A bracket 
was made fast to the inside of the barrel 
that acted as a guide to the valve steam, U, 
shown at B. A joint is placed in the stem 
at T so that the stem below the bracket 
can move in a straight line when the float is 
raised or lowered by the action of the water 
in the barrel. The thread on a globe valve 
was filed off, so as to allow the stem free 


- movement in the bonnet of the valve; this 


FIG, I.—EXTRACTING OIL FROM EXHAUST STEAM. 


consideration is paid to the consumption 
of water or coal and a record of the main- 
tenance or running expense is seldom kept. 
The plant is usually run more by guess 
than by actual figures. About twelve years 


acted as a check valve and is shown at B”. 
The water enters the pipe under the valve 
and is discharged from the top. A check 
valve was placed in the suction pipe, H, at 
¢, to prevent the water entering the barrel 
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when the city water was used for boiler 
feed. Water was taken from the well at 
times, but we did not get good results with 
this on account of the scale-forming prop- 
erty in it. The city water connection is 
shown at B and the floor line at Z. Pipes 
are connected just above the inlet to the 
barrels, and are also connected to a com- 
mon blow-down or drain, as shown at H’; 
as fast as the oil accumulated on top of the 
water in the barrels it was blown off 
through this pipe. This kept the water in 
barrel No. 1 free from oil and perfectly safe 
to be returned to the boiler. 

It is a well-known fact that where heat- 
ing returns are returned to the boiler very 
little new water is added to that which is 
in circulation. It will be seen by tracing 
the piping that provision is made for this 
-also in order to have the pump draw from 
the barrels. The city water must be shut 
off to relieve the check vdlve, c’, of the 40 
pounds pressure caused by the tendency of 
the water to keep it closed. I overcame 
this obstacle by placing a float in barrel 
No. 2 and connecting a cord to it, which 
passed over two pulleys to a lever made fast 
to the stop valve in the city water main 
at X. | 

When the water accumulates in the bar- 
rels, as before explained, the float moves 
upward, allowing the weight, W, to move 
downward and close the valve, thus shut- 
ting off the water from the city supply. 
This relieved the check valve, c, of the 
weight on top of i* and allowed it to open, 
and the atmospheric pressure forcing the 
the pump forming a vacuum on one side 
water out of the barrels into the pump 
cylinder. 

In case the city water was not needed for 
any length of time to keep up the supply, 
the cord was disconnected from the lever 
and the valve, X, closed. It will be seen 
by the sketch that in a steam plant where all 
of the water is taken from a well or river 
that no float will be needed in barrel No. 2. 
But in any case where the water comes to 
the pump under pressure, a float or some 
other arrangement must be used to shut it 
off while the pump draws the water from 
the barrels. 

The trap was placed between the heater 
and the barrel, as shown at T, and all con- 
densation that accumulated in the bottom of 
the heater was also discharged into barrel 


No. 3. It will be cen that the water comes _ 


to the pump warm znd is forced through 
pipe A to the heater at the top, passing 
through a coil and discharging at the bot- 
tom through the pipe X to the boiler. 

The change resulted in a great saving in 
the -~ount of coal used thereafter and re- 
duced the work of the fireman, for under 
the old conditions of the plant, where cold 
water was forced through the heater, it was 
impossible to keep up the steam pressure 
at times even by forcing the boiler. The 
pipe, M, is a by-pass, and in case the heater 
is out of order water is forced to the boiler 
by opening the valve, G, and closing valves 
E” and E’. The exhaust pipe is connected 
in like manner, but is not shown in the 
sketch. This change pleased the superin- 
tendent so well that he raised my salary. 
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Letters on 


Practical Subjects 


Communications intended for publication in this 
department must be received at this office not later 
than the sth of the month prior to the date of 
publication. 


Mr. Lyons’ Motor Trouble. 


Referring to Mr. A. C. Lyons’ trouble 
with a three-phase induction motor, which 
was described in the May number, I should 
think the trouble was in the compensator ; 
probably in the joint where the taps from 
the mains connect to the movable arm of the 
oil switch, or to one finger not making con- 
tact. Humming would indicate that the mo- 
tor was only receiving two instead of three 
phases. A. C. Towne. 

Montreal, Can. 


If every electrical part and all connections © 


were in correct condition in the induction 
motor of Mr. A. ©. Lyons, as they appeared 


[VoL. XVII. No. 6. 
was due to this cause. When current began 
to flow in the primary, the rotor was pulled - 
over against the stator laminations, there be- 
ing a very strong magnetic pull between the 
two. The reason for this might be a poorly 
centered rotor, so that the air-gap is not uni- 
form, or the laminations may be loose on 
either stator or the rotor, or both. These 
would be drawn together when current was 
flowing and might spring back (probably 
would) when the current ceased; so that it 
would not be apparent on ordinary inspec- 
tion of the motor when not excited. The 
rotor bearing must be very rigidly fixed rel- 
ative to the field. 


Schenectady, N. Y. Rost. E. Noyes, 


Mr. Turner’s Telephone Circuit. 


I offer the enclosed diagram (Fig. 1) as 
a solution of Mr. Turner’s problem in tele- 
phone signalling circuits published in this 
department of the May number. The sig- 
nalling apparatus and polarized bells at 
each station are connected up separately 


FIG. I.—MR. BETHEL’S SOLUTION. 


to be, the trouble was loose caps of bearings. 
Had he tightened these he would have seen 
his motor running. When the caps are not 
screwed hard down when current is thrown 
on the stator of an induction motor, the sta- 
tor draws up the rotor and holds it fast 
against the upper teeth. If Mr. Lyons wishes 


from the other apparatus, which is bridged 
across the line in the usual fashion and 
is therefore not shown in the diagram. My 
idea is to use standard push-button keys for 
signalling, the connections being clearly 
shown in the sketch. Station J has its bell 


connected between line-wire A and the 
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FIG. 2.—MR. BONE’S SOLUTION. 


to try the experiment he has only to loosen 
the caps of the bearings of a good induction 
motor that is running in good order. 
M. L. ScHIAFFINO. 
Guadalajara, Mexico. 


Referring to tle trouble Mr. A. C. Lyons 
had with an induction motor not starting, I 
would suggest a possible explanation of the 
trouble. At least I have seen three-phase 
motors act the same way, and their trouble 


ground; the bell at Station JJ is connected 
between line-wire B and the ground, while 
the one at Station III is bridged across the 
line as usual. Depressing push-button 2 at 
Station J puts the generator at that station 
between line-wire B and the ground, so 
that the generator current affects only the 
bell at Station JJ. Push-button 3 puts the 
generator across the line, so that it rings 
the bell at Station ZII. The connections at 
the other stations are correspondingly ar- 
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ranged; the button having a given number 

connects the generator to the bell at the 

station of the same number. 
Washington, D. C. N. P. BETHEL. 


The accompanying diagram (Fig. 2) is 
offéred as a solution of Mr. Turner’s prob- 
‘lem. The talking circuits are the same at 


FIG. 3.—MR. BRODE’S SOLUTION. 


all stations and are bridged on the line in 
the usual manner. The ringing circuits are 
independent of the hook switches, and the 
two double-contact (two-way) push-but- 
tons or ringing keys are used at each sta- 
tion. Double-throw, single-pole switches 
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l paj 


ell ie 


G 
. (e) 
aia 


AMERICAN ELECTRICIAN 


could be provided for disconnecting the 
home bell, and the other two could then be 
rung strongly in series. 


Reading, Mich. Frank W. Bone. 


The accompanying diagram (Fig. 3) is 
one solution of Mr. Turner’s problem. The 
talking apparatus at each station is bridged 

across the line in 

the usual manner. 

The ringing appa- 

\ ratus is separated 

from the hook 
switches and con- 
nected as shown in 
the diagram: The 
generator at each 
station is connect- 
ed by means of a 
two- way, single- 
pole switch to the 
ringing circuit of 
either one or the 
other of the two 
stations; these switches are to be left open 
when not signalling. 

Colton, Cal. 


‘ Am.Elee. 


L. P. BRODE. 


The simplest solution of Mr. Turner’s 
problem is probably that shown by the en- 


II 
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FIG. 4.—MR. MALCOLM’S SOLUTION. 


could be used, but trouble might be caused 
by leaving them in the wrong positions. The 
keys at each station connect the ringing cir- 
cuit of that station with the ringing circuit 
of the stations of corresponding numbers. 
The ringing circuit at Station J is normally 
bridged across the line by the selective 
keys; that at Station JJ is normally con- 
nected between line-wiré 2 and the ground, 
while that at Station III is normally con- 
nected between wire 3 and the ground. 
Consequently, any generator connected 
across the line will ring the bell at Station 
I, one connected between wire 2 and the 
ground will ring the bell at Station JJ, and 
one connected between wire 3 and the 
ground will ring the bell at Station ///. If 
the generator at Station J be operated whi'e 
it is across the line it will probably ring the 
bells at Stations JI and JII as well as that 
at Station J, because those two are in serizs 
across the line through their ground con- 
nections. If any receiver is off the hook 
when a signal is given, all the bells will 
ring, because the line-wires are then bridged 
by the talking circuit. If both keys are de- 
pressed simultaneously at any station, the 
signalling apparatus at that station will Le 
short-circuited. Any station could probably 
call the other two simultaneously by ringing 
without depressing either key; but a button 


closed diagram (Fig. 4). At Stations J and 
II two double-contact push-buttons are 
used to select the station to be called. The 


b. 
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switch. By tracing the circuits it will be 
found that the ringing circuit at Station Z 
is normally connected between line-wire 7 
and the ground; that at Station JJ is nor- 
mally connected between wire 2 and the 
ground, while that at Station JII is divided 
normally, the bell being bridged across the 
line through the haok switch as usual and the 
generator being grounded at one terminal 
and connected to a two-way switch, S, at 
the other; this switch connects it to either 
one or the other of the line-wires, but never 
to both simultaneously. Depressing button 
it at Station J puts the ringing circuit of 
that station between the line-wire 2 and the 
ground, so that the generator can ring the 
bell at Station II; depressing button 3 at 
Station JJ puts that ringing circuit between 
wire and the ground, ready to ring the 
bell at Station J; depressing the button ṣii 
at either Station J or JI puts the generator 
at that station across the line, ready to ring 
the bell at Station JIZ. The switch at Sta- 
tion III is normally open, as shown; turning 
it to button ïi puts the generator in parallel 
with the bell at Station J, and turning it to 
button i puts the generator in parallel with 
the bell at Station JJ. If desired, an aux- 
iliary bell could, of course, be connected in 
parallel with the generator at Station III so 
as to provide an indication of the perform- 
ance of the generator; as the circuits are 
shown, no ring is heard at that station when 
one of the others is called up. The object in 
separating the generator from the receiving 
bell and using a different switching device is 
to avoid having the generatornormallyacross 
the line, in which relation it would ring both 
of the other bells simultaneously if the han- 
dle were turned without throwing the se- 
lective switch. 


Brooklyn, N. Y. Gro. W. MALcoL”o. 


The accompanying diagram (Fig. 5) is 
submitted as a solution of Mr. Turner’s 
problem published in the May issue. Three- 
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FIG. 5.—MR. SHADBOLT’S SOLUTION. 


talking circuit at each of these stations is 
bridged across the line normally, but one 
lead passes through the left-hand push-but- 
ton. The ringing circuit is divorced from 
the remainder of the set, excepting the hook 


point button switches are used at each sta- 
tion for selective ringing, but knife-blade 
switches could be used if desired. To call 
Station B from Station A, the switch R is 
thrown to the right and the generator 
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operated; to call Station C, both switches 
are thrown to the right. At Station B, to 
call Station A, the switch R is thrown to 
the left; to call Station C, the switch L is 
thrown to the right. At Station C, to call 
A, the switches are both thrown to the left, 
and to call B, the switch L alone is thrown 
to the left. All of the switches must nor- 
mally set as shown in the diagram. 


Osage, Minn. W. H. SHADBOLT. 
et 


Mr. Lincoin’s Storage Battery Connections. 


The arrangement shown by the accom- 


AMERICAN ELECTRICIAN 


nected in series to one of the supply cir- 
cuits. To charge the cells P from the cells 
X, Y and Z, the switch C is opened and 
the other two closed upward. The switches 
G and H determine which of the cells X, 
Y, Z are active. 
Washington, D. C. 


N. P. BETHEL. 


Enclosed is a diagram (Fig. 2) which 
meets the conditions of Mr. Lincoln’s prob- 
lem. With the double-throw switch D 
thrown downward, the switch C connects 
the equipment to either supply circuit, A or 


FIG. I.—MR. BETHEL’S SOLUTION. 


panying sketch (Fig. 1) fulfills the require- 
ments of Mr. Lincoln’s problem published 
in the May number. The double-pole, dou- 


FIG. 2.—MR. BREWER’S SOLUTION. 


ble-throw switch C puts the whole equip- 
ment on either of the supply circuits, A or 
B, or cuts it off both for charging the small 
cells by means of the large ones. With this 
switch closed in either direction, the cells P 


FIG. 4.—MR. FISKE’S SOLUTION. 


may be charged through the regulating re- 
sistance R from one of the supply circuits 
by throwing the switches D and E down- 
ward, and with D closed downward and E 
closed upward, all of the batteries are con- 


F, G determine whether the portable cells 
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P shall be put in circuit alone or in series 
with one or more of the large cells X, Y, Z. 


B. Under these conditions, the switches E, 
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solution of Mr. Lincoln’s problem in bat- 
tery connections. The double-throw, sin- 
gle-pole switches E, F, G, determine which 
of the cells X, Y, Z, are actively in circuit; 
the switch D connects this group of cells 
X to the portable cells for charging the lat- 
ter or to the main switch C in series with 
the portable cells, for charging both of the 
batteries from one of the supply circuits. 
The double-pole, double-throw switch C 
connects the equipment to one or the other 
of the supply circuits, A or B. 
Colton, Cal. L. P. Bronpe. 


For solving Mr. Lincoln’s problem in 
storage battery connections I would sug- 
gest using one double-pole, double-throw 
and four single-pole, double-throw switches 
connected as shown by the enclosed sketch 
The double-pole switch r con- 


(Fig. 4). 


B | 


FIG. 3.—MR. BRODE’S SOLUTION. 


nects the entire outfit to either of the sup- 
ply circuits or disconnects it from both; 


HO 


FIG. 5.—MR. JOHNSON’S SOLUTION. 


the switches 2, 3, 4 vary the number of 
large cells in circuit with the portable bat- 
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FIG. 6.—MR. LINCOLN’S SOLUTION. 


By closing the switch D upward, the port- 
able cells may be charged by the large cells. 
Newark, N. J. F. S. BREWER. 


I offer the enclosed sketch (Fig. 3) as a 


tery, and the switch 5 puts the two sets of 
batteries to the switch 7 in series or cuts 
them off and connects them together for 
charging the portable cells from the large 
ones. If it should be desired to charge the 
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large cells from one of the supply circuits 
separately from the portable cells, a single- 
pole, double-throw switch could be con- 
nected, as shown at 6, but this is unneces- 
sary for the fulfillment of the requirements 
stated in the problem. 


Kingston, R. I. Herspert A. FISKE. 


I suggest the accompanying diagram as 


Station Push-buttons 
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a solution of Mr. Lincoln’s problem in bat- 
tery connections. There are four single-pole, 
double-throw switches and one double-pole, 
double-throw switch ; the latter (1) is used to 
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FIG. 3.—MR. MERRILL’S SOLUTION. 


connect the local circuits to either of the 
supply circuits for charging. The switch 5 
as used to cut the large cells in or out of 
Circuit with the portable battery; the oth- 
ers, 2, 3, 4, serve to put any one or two or 
all three of the large cells in the local cir- 
cuit. By leaving the switch 7 open, closing 
5 to the right and properly manipulating the 
other three switches and the rheostat, the 
portable battery can be charged from the 
large cells. 

Ironwood, Mich. Louis J. GORILLA. 

{Mr. Gorilla’s diagram being identical with 
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that of Mr. Fiske, the one engraving has 
been used to illustrate both solutions.—Eb1- 
TOR. ] 


The enclosed sketch (Fig. 5) is submitted 
as a solution of Mr. Lincoln’s problem. A 
double-pole, double-throw switch, S, is used 
to connect the battery circuit to either of 
the supply circuits, A and B, or to discon- 
nect from both. With S open, the large 
cells can be connected to the portable bat- 
tery for charging the latter, in any desired 
combination, by manipulating the three- 
point switch N and the four-way switch M. 
With S closed to one of the supply circuits, 
the two batteries may be charged in series 
by leaving N open and setting M on the ex- 
treme right-hand point. If it be desired to 
charge the portable cells from one of the 
supply circuits, this may be done by setting 
M on the extreme left-hand point, leaving 
N open, and closing S to the desired supply 
circuit. 

Detroit, Mich. FRANK JOHNSON. 

[Mr. Lincoln’s solution of his problem is 
shown by Fig. 6.—Ebiror.] 


Mr. Petry’s Wiring Problem. 


The accompanying diagram (Fig. 1) is 
one solution of Mr. Petry’s 
problem published in the 
May number. The diagram 
is practically self-explana- 
tory; the push-button P 
throws the shutter S, and 
depressing any one of the 
Station buttons restores it by 
means of the auxiliary coil 
R. The two lamps are indi- 
cated at L. 


Washington, D. C. N. P. BETHEL. 


Assuming that Mr. Petry intended that 
his shutter should be set by hand and re- 
leased electrically, the enclosed diagram will 
serve as a solution of his problem. The 


32-c.p. lamps are shown connected in series, 
it being assumed that low-resistance bells 
and shutter winding will be preferred, but 
they could, of course, be put in parallel with 
each other if the other resistances in the 
circuit were too high. Only two bells and 
push-buttons are shown, but it is a simple 
matter to add the requisite number of each 
in parallel with these two. 
Louisville, Ky. JaMES B. DILLON. 


I offer the enclosed diagram in solution 
of Mr. Petry’s problem. The 32-c.p. lamps 
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are used as pilots and the bells are con- 
nected each in shunt to one of a series of 
three 16-c.p. lamps in order to obtain the 
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FIG. 2.—MR. GORILLA’S SOLUTION. 


low e.m.f. necessary to operate them. The 
remainder of the diagram is self-explana- 
tory. It might be advisable to use larger 
lamps than 16 candle-power for reducing 
the voltage to the bells, unless the bell mag- 
nets are wound with smaller wire than or- 
dinarily. I have used this method of sup- 
plying bells from electric lighting circuits 


FIG. 2.—MR. DILLON’S SOLUTION. 


with complete success, but always had to 
use high-resistance bells. 

Wilmington, Del. Wm{m. MERRILL. 

ren R A 
Mr. Converse’s Stage Lighting. 

Mr. Converse’s problem in stage lighting 
connections is solved by the use of two dou- 
ble-pole, double-throw switches connected 
to the footlights, border lights and dim- 


FIG. I.—MR. BETHEL’S SOLUTION TO MR. CONVERSE’S PROBLEM. 


mer, as shown by the enclosed sketch (Fig. 
1). The switch B connects the border 
lights directly to the supply circuit when 
thrown upward, and to the circuit in series 
with the dimmer when closed downward. 
The switch F controls the footlights in ex- 
actly the same manner. 

Washington, D. C. N. P. BETHEL. 

[The same solution was supplied by 
Messrs. F. S. Brewer, Newark, N. J.; W. A. 
Loveland, Philadelphia, Pa.; J. W J. Man- 
ning. South Boston, Mass., and Chas. B. 
Wilson, Chicago.—EniTor.] 
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Referring to Mr. Converse’s problem, 1 
would suggest the solution shown by the ac- 
companying sketch (Fig. 2). Two single- 
pole, double-throw switches, B and F, are 
used; to burn the border lights brightly, the 


Footlights 


Border lights 


FIG. 3.—MR. BRODE’S SOLUTION. 


switch B is closed upward, and to dim the 
border lights it is closed downward. The 
switch F controls the footlights the same 
way. Obviously both groups may be 
dimmed simultaneously by throwing both 
switches downward. 

Ironwood, Mich. Louis J. GORILLA. 

[The same solution was supplied by 
Messrs. E. S. Lincoln, Brookline, Mass. ; 
Jack Maury, Rossville, Ill., and Geo. C. Oh- 
lin, South Omaha, Neb. It agrees with the 
author’s own solution of his problem.—Enr- 
TOR. | 


To solve Mr. Converse’s problem, I would 
suggest using two single-pole, single-throw 
switches connected as shown by the accom- 
panying diagram (Fig. 3). With the switch 
C open, the switch F will put either of the 
groups of lamps directly on the supply cir- 
cuit and the switch D will connect either of 
them through the dimmer; closing C cou- 
ples the two groups together, so that they 
may be put directly on the circuit or through 
the dimmer simultaneously. 


Colton, Cal. L. P. BRODE. 


The agreement of switches shown by the 
enclosed sketch (Fig 4) is one solution of 
Mr. Converse’s problem. Closing the switch 
I downward and 2 upward puts the border 
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rectly on the circuit, and shifting 7 upward 
puts them through the dimmer. With 7 
closed downward and both of the others 
closed upward, all the lamps are directly on 
the circuit, and shifting r upward puts them 
through the dimmer together. By closing 2 
and 3 downward the two groups are put in 
series to the switch z7, which will connect 
them directly to the circuit or through the 
dimmer. 


Kingston, R. I. Hersert A. FISKE. 
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Mr. Deighmiller’s Meter Reading. 


The reading of Mr. Deighmiller’s meter 
dials published last month is 49,992; since 
the pointer of the 100’s dial has not com- 
pleted its revolution, the one of the 1,000’s 
dial must lie between 9 and o, and the hand 
on the 10,000’s dial lies between 9 and o 


also, so that the hand of the 100,000’s dial. 


must lie between 4 and 5. The indication 
of the 10’s hand is obvious. 
Boston, Mass. DoNnALD BOWMAN. 


I would. read Mr. Dieghmiller’s meter 
When the 10’s hand completes its 
revolution the 100’s hand will go to o, and 
the next two hands will do likewise; the 
100,000’s pointer then will be at 5, and the 
reading will then be 50,000. Until then, the 
indication must be one less on all the dials 
except the 10’s, which plainly is at 2. 
Louisville, Ky. James B. DILLON. 


Referring to Mr. Deighmiller’s tricky 
meter reading I should say that the reading 
is 49,992. The first dial (on the right) is 
evidently just beyond 2, so that the next 
pointer must be just beyond 9, but it has 
not yet reached o. Consequently the next 
two pointers must be read 9, and the last 
one has not yet reached 5, so that it is to 
be read 4. 


New York. JacoB GLOGAN. 


The correct reading, but without any ex- 
planation, was also supplied by Messrs. F. S. 
Brewer, Newark, N. J.; G. F. Erfurth, Fort 
Smith, Ark.; Herbert A. Fiske, Kingston, 
R. I.; Jack Maury, Roseville, Ill.; Wilson 
A. McCown, Ladonia, Tex.; Miss Laura J. 
Moyer, Auburn, N. Y.; Henry Mulford, 


Border Lights 
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FIG. 4.—MR. FISKE’S SOLUTION. 


lights directly on the circuit; then chang- 
ing to the upper jaw puts them through 
the dimmer. Closing the switch z down- 
ward and 3 upward puts the footlights di- 


Patchogue, L. I.; Robert E. Noyes, Schenec- 
tady, N. Y.; A. P. Royal, Ellsworth, Me. ; 
Gilbert G. Ryneas, Ambler, Pa., and Leon C. 
White, Brattleboro, Vt.—EDITOR. 
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A Transformer Trouble. 


A customer on our system has a I10-volt 
three-phase induction motor supplied with 
current from transformers which are Scott- 
connected to get three phases from two, as 
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Leads to Motor 
A TRANSFORMER TROUBLE. 


shown by the sketch herewith. It was de- 
sired to supply three 16-c.p. lamps from the 
same mains that supplied the motor, but 
when the connections were made the follow- 
ing difficulties developed: With one lamp 
connected across A and B, we got 104 volts, 
but with three connected there, only 30 
volts; the same results were obtained with 
connections to wires 4 and C, but across B 
and C we could get no voltage. It may be 
of interest to some readers of this jour- 
nal to figure out what the trouble was. It 
was soon found and remedied. 

| - Raren RYDER. 

New York. 
———— MMM 
Problem in Switch Connections. 


The accompanying diagram represents an 
incandescent lamp, L, two single-throw, 
double-pole knife switches, A and B, and 
the main entering terminals, E. It is de- 
sired to make connections between these so 
that when either one of the switches is 
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PROBLEM IN SWITCH CONNECTIONS. 


closed to light the lamps in its circuit (not 
shown in the diagram because they do not 
affect the problem) the lamp L will also 
light at full candle-power. Its voltage is the 
same as that of the supply circuit E. The 
two lamp circuits supplied through the 
switches 4A and B must not be cross-con- 
nected when the switches are open; they are 
necessarily connected, of course, with the 
switches closed. f 
Geo. W. MALCOLM. 
Brooklyn, N. Y. 
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Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention, 


Will an induction motor start with a load if 
thrown directly on the line without any compen- 
sator? (2) What is the function of the com- 
pensator? W. H. 

Yes, but it will take a terrific rush of cur- 
rent in doing it. (2) It reduces the voltage 
at the terminals of the motor and thereby 
reduces the initial rush of current. 


Is it necessary to run all four wires of a two- 
phase line in the same conduit pipe, or can they 
be separated in two pipes? (2) If all four wires 
are in one pipe, what would be the effect of an 
unbalancing of the circuits? J. M. D. 

It is preferable, but not absolutely neces- 
sary to put them all in one pipe. (2) There 
would be no effect on the inductive drop in 
the line. 


How can a four-cycle single-cylinder gas en- 
gine be made to run steadily driving a dynamo? 
(2) Is not a two-cylinder engine better for that 
class of work? C. F.K 

By putting on a much heavier fly-wheel. 
(2) Yes, so far as uniformity of angular ef- 
fort is concerned; excellent results are ob- 
tained, however, with two-cylinder, four- 
stroke-cycle engines. 


Can a voltmeter be used instead of a galvano- 
meter in a Wheatstone bridge? (2) What size of 
resistance wire should be used in a bridge for 
use at an e.m.f. of 10 to 20 volts? H. W. B. 

Yes, but it will not be sufficiently sensitive 
for close work. (2) This depends on how 
much resistance you wish and what the di- 
visions are to be. . Probably No. 36 wire will 
answer in the high-resistance coils and No. 
28 in the low-resistance section. 


What class of apparatus is preferable for sup- 
plying an organ bellows with air, the apparatus 
being driven by an electric motor? (2) Can an 
air-pump equipped with an automatic regulator be 
used? F. V. 

Both motor drive direct to the bellows 
“blow-shaft” and motor-driven centrifugal 
blowers of special design are used; the pref- 
erence depends to a large extent on the loca- 
tion of the blowing apparatus with respect 
to the body of the church. (2) No. 


How is the constant derived that is used in 
the formula for the temperature rise of an elec- 
trical conductor due to the current it carries? 
(2) How do the induction coils in the 4o-volt 
central energy system of the Stromberg-Carlson 
Company differ from those used in the Hayes 24- 
volt system? L. P. M. 

By experiment. (2) Induction coils at 
subscribers’ stations are not used in the 
Haynes system; repeating coils are used at 
the exchange. 


If a 6o-cycle meter be put on a go-cycle cir- 
cuit, would its accuracy be affected? (2) Would 
an arc lamp consume more or less current if 
taken from a 6o-cycle to a go-cycle circuit? 

J. I. McG. 

Probably; it depends on the type of me- 
ter. See answer to W. G. B. (2) A series- 
wound lamp would take the same current; 
a shunt-wound lamp would take less cur- 
rent and carry a longer arc and a differen- 
tial lamp would probably do the same. 
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A series arc-lighting circuit equipped with an 
automatic reactive regulator when thrown on 
either “phase” of a two-phase alternating primary 
circuit causes a drop of 5 volts in that “phase;” 
why does this occur, and how can it be rem- 
edied? E. J. A. 

The extra drop is due to the inductive 
character of the arc-lighting circuit; the reg- 
ulation of an alternator is much poorer with 
a heavily inductive load than with a non- 
inductive one, or one of very high power 
factor. 

What is wattless current? (2) What is the 


use of synchronous frequency changers? (3) 
What is a composite-wound alternator? E. M. 


A current which is out of phase with its 
e.m.f. by one-quarter of a cycle. (2) To 
change the frequency of a supply circuit, so 
that apparatus requiring different frequen- 
cies may be supplied from a single gen- 
erator or set of bus-bars. (3) An alternator 
having a compound-wound field and so ar- 
ranged with its exciter as to regulate for 
changes in the power factor of the work cir- 
cuit as well as changes in the load. 

Please give instructions for making a magnet 
not over 2% inches long to lift % pound a dis- 
tance of 34 inch, with 5. volts at the terminals. 

H. W., Jr. 

Use a stopped solenoid of the type de- 
scribed in the March number, with the fol- 
lowing dimensions: plunger and core scant 
¥% inch diameter; yoke of strap iron % by 
I inch cross-section; distance from top to 
bottom of yoke 2 inches; brass center tube 
34-inch bore, full, and %4-inch outer diam- 
eter. Coil of No. 15 single cotton-covered 
magnet wire, wound to an external diameter 
of 2 inches. 

What is probably the cause of a compound- 
wound generator dropping its voltage when the 
load is cut off? (2) What causes burnt spots on 


a commutator running with carbon brushes? 
D. E. 


Its construction; that is exactly what it is 
intended to do. (2) Any one of several 
defects or a combination of some of them; 
the most common causes are loose leads in 
the commutator lugs, high mica between 
bars, inadequate connection between the 
brush and the stud, too light a tension at 
the brush springs, improper setting of the 
brushes, and poor design of the armature. 


How can a r1o-ampere arc-lighting dynamo of 
30 lamps capacity be altered to maintain en- 
closed-arc lamps requiring 70 volts and 6.8 am- 
peres? The ro-ampere lamps required 50 volts 
each. The armature is wound with No. 16, the 
field magnet with No. 9, and the regulator with 
No. 18. E. & C. 


Rewind the armature with No. 18 wire, 
putting 1.4 times the present number of 
turns im each coil; rewind the field coils 
with 1.4 times the present number of turns, 
using No. 11 wire, and rewind the regulator 
with 1.4 times the present number of turns, 
using No. 20 wire. The speed will remain 
practically the same as before. 


How can I ascertain the number of magnetic 
lines of force passing through the magnetic cir- 
cuit of a motor? G. W. 


Run the motor without any load and 
nieasure the speed accurately; multiply the 
revolutions per second by the total number 
of wires all around the armature core 
(number of commutator segments X turns 
per coil X 2); divide the voltage at the 
brushes by the product of speed and wires 
and multiply the result by 100,000,000. This 
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is for a lap-wound armature; if the machine 
is multipolar and the winding is wave-con- 
nected, divide the final result by half the 
number of field magnet poles. 

Would not the core of an induction coil be 
better if it were continuous, forming a closed 
magnetic circuit? (2) Where can I obtain fint 
glass and tinfoil suitable for making high-voltage 
condensers? (3) If two Leyden jars were charged 
from a high-voltage transformer and discharged 


through a discharger, should the latter be wound, 
and if so, how? - C. 0. W. 


No; because it would not demagnetize 
quickly enough when the primary circuit 
is interrupted. (2) Probably from the 
Pittsburg Plate Glass Company and the 
Conley Foil Company, respectively, both of 
this city. (3) It is impossible to charge a 
condenser from a transformer and discon- 
nect it with the charge in it. 


Can a machine be used both as a dynamo and 
as a generator? W. J. G. 


There is no difference between a dynamo 
and an electric generator. 

What is the difference between the power fac- 
tor of a single-phase system and that of a three- 
phase system of the same voltage and frequency, 
each supplying s-hp. induction motors of the 
same make? (2) What is the chief objection to 
supplying lights and motors from the same single- 
phase alternator? G. H. L. 


The power factor is determined by the 
combined power factor of all the motors 
and the line, not by the number of phases. 
Without knowing the joint power factor of 
the motors, the frequency of the supply, the 
length of the line and the distance between 
wires, your question cannot be answered. 
(2) The fluctuation of voltage due to the 
throwing on and off of the motors. 

Does the frequency of the supply current affect 
the speed of an integrating watt-hour meter of 


the induction type? (2) If so, what would be the 


effect of changing from 133 cycles to 60? 

To a slight extent, but the speed is not 
proportional to the frequency like that of an 
induction motor; changing the frequency 
changes the phase relations of the two mag- 
netic fields and thereby affects the torque 
and speed somewhat—more than a negligible 
amount. (2) The exact effect cannot be 
predetermined without the full knowledge 
of the motor characteristics of the ma- 
chine; its accuracy would be seriously im- 
paired, and in order to avoid this, the com- 
pensating coils should be changed to corre- 
spond to the change in frequency. 

Is it good practice to connect up distributed 
transformers to a common secondary main, the 
primary mains being 2200 volts and the secondary 
110 volts; or is it better to have each transformer 
supply a separate main distributing current to a 
restricted locality? (2) With the transformers all 
in parallel at the secondary side and lightning ar- 
resters at the station, would there be any greater 
liability of crippling the system in a thunder 


storm than with the separate secondary mains? 
G. H. B. 


It is not particularly bad practice to work 
the transformer secondaries all in parallel, if 
each one is properly fused in both primary 
and secondary, but this arrangement is open 
to the objection that the sudden disabling 
of one or two large transformers during the 
maximum load period will overload all the 
others on that secondary line. It is much 
preferable to let each transformer supply a 
separate secondary main, using transformers 
large enough to cover a considerable dis- 
tribution area each. (2) Yes, slightly. 


338 
NEW WESTINGHOUSE CRANE MOTOR. 


The Westinghouse Electric and Manufac- 
turing Company has been closely identified 
with the problem of crane and hoisting ser- 
vice and has been actively engaged in the 
construction of electric crane machinery for 
more than a decade. The company’s 
“Type K” motors are designed for the oper- 
ation of cranes, hoists and similar apparatus 


’ 


FIG. I.—WESTINGHOUSE “TYPE K’ 


FIG. 2.—ARMATURE AND BEARING HOUSINGS. 


and for intermittent service in which heavy 
starting torques and wide speed variation 
are required. Ten sizes are standard, in- 
cluding capacities from 2 to 40 horse-power. 
The frames are of the wholly enclosed 
form, so designed that the working parts 
may be exposed for inspection or adjust- 
ment without dismantling. If local condi- 
tions permit, the cover about the commuta- 


FIG. 4.—BEARINGS AND BEARING HOUSINGS, 
WESTINGHOUSE “TYPE K” CRANE MOTOR. 


tor may be removed and the motor operated 
open, with improved ventilation and in- 
creased capacity. 

Type K motors have four inwardly pro- 


CRANE MO TOR. 
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jecting poles, each of which is magnetized 
by a separate field coil. The motors are 
series wound and are designed for operation 
on direct current circuits of 220 and 500 
volts. Since the current passes successively 
through armature and field winding, the 
torque of such a motor increases nearly as 
the square of the current up to the point 
of saturation of the iron. Governed by 
change of voltage at the motor terminals, 


the speed of the motor is carried through 
a wide range, the change in the resistance 
of the motor circuit being made by means 
of a controller. 

The motor frames are of cast steel (ex- 
cept in the three smallest sizes, where they 
are cast iron). They are nearly square in 
section and require only a small amount 
of head-room on a crane, or floor space 
when used with hoists or simi- 
lar apparatus. The frame is 
built in two parts, divided in a 
plane passing through the axis 
of the armature and at an angle 
of 34 degrees with the horizon- 
tal, an arrangement which al- 
lows the upper half of the field 
to be removed without disturb- 
ing the gears or shaft, and 
makes it easy to take out a pole 
piece and field coils, or to re- 
move the armature. The lower 
half of the frame has four feet, 
with holes for bolting to the 
support. The lower casting has 
also two finished faces to which bearings for 
a countershaft may be bolted or which may 
be used for side mounting. The commutator 
end of the frame is connected to the poles 
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by six ribs, any two of which may carry the 
brush holders. The opening around the 
commutator is entirely closed by a 3/32” 
sheet steel band, fastened by thumb screws. 
The four pole pieces are built up of soft 
steel punchings, riveted together between 
wrought iron end plates, and are secured to 
the frame by bolts which pass well into the 
punchings but leave the pole face smooth 
and unbroken. The coils of the larger mo- 


FIG. 3.—WESTINGHOUSE “TYPE K” CRANE MOTOR. 


tors are of copper strap and the terminals 
are insulated with asbestos ribbons. The 
coils are fitted to the pole pieces, protected 
at the ends by oiled duck and held in place 
by the spreading tips of the pole pieces. 
Shells lined with bronze or babbitt and 
mounted in housings which may be removed 
without separating the motor frame, con- 
stitute bearings. Great strength has been 
provided, with the wear distributed over a 
large surface, so that the bearings are suit- 
able for the most severe service. Cast brass 
bearings are standard on all sizes up to and 
including the No. 4; on all frames above 
No. 4 babbitt bearings are used. Grease 
lubrication is employed in all except the 
larger sizes—the bearings of which are de- 
signed for lubrication by oil and waste. 
Drip cups are provided under the bearings 
for all motors. 

The armature core is built up of soft steel 
punchings, carefully annealed. These punch- 
ings are, in all except the smallest sizes, 
assembled on a spider and held from turn- 
ing by a steel key. The pinion end is pro- 
vided with a bell-shaped flange, which forms 
a support and shield for the armature coils. 
Ducts between the punchings are provided 
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through which air, drawn in through open- 
ings in the spider, is forced out against field 
coils and core, maintaining a uniform tem- 
perature throughout all parts of the motor. 
The commutator is mounted on the arma- 
ture web, allowing the shaft to be removed 
without disturbing the winding or connec- 
tions. Covers of oiled duck adequately pro- 
tect the end of the winding. Wiper rings 
or oil guards are provided at each end of 
the armature to protect the winding from 
oil. 

The commutator is built up of bars of 
hard drawn copper, insulated by prepared 
mica, and mounted in the armature spider. 
The commutation is claimed to be good, in 
spite of the heavy rushes of current to which 
a motor of this class is subjected. The brush 
holders are of the sliding type. The -indi- 
vidual holders may be independently ad- 
justed. Tension is provided by means of 
a coiled spring which acts through a short 
brass strip, so ‘that the spring responds im- 
mediately to any movement of the. brush. 
The brush holder arms are secured by stud 
bolts to surfaces which are machined on 
the ribs of the frame, parallel to tangents 
at the points of contact with the brushes. 
Adjustment to compensate for wear of the 
commutator can be made by removing the 
iron washers which are placed under the 
insulating washers on the stud bolts. 

With all but the two smaller sizes a shunt 
is connected to the tip of the spring, ex- 
tended back over the spring and securely 
fastened to the brush holder, thus relieving 
the. spring of the duty of carrying current. 
With every carbon brush 5%” or more in 
thickness an additional sheet is provided 
connecting the carbon itself to the carbon 
holder. 

Flexible leads are brought out through 
insulating bushings in the upper frame and 
are either connected to terminal blocks 
mounted on the top of the motor, or are 
arranged for direct connection to the con- 
troller lines. 
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MAMMOTH WATER TURBINE 
— eC 

What is in all probability the largest wa- 
ter turbine ever built is now being installed 
in the power plant of the Shawinigan Water 
& Power Company, at Shawinigan Falls, on 
the St. Maurice River, Canada, by the I. P. 
Morris Company, of Philadelphia, Pa. The 
turbine has a capacity of 10,500 horse-power 
and its huge proportions are well shown in 
the accompanying engraving. The machine 
is 30 feet from base to top, 22 feet wide over 
all, and 27 feet from center to center of the 
two shaft bearings. Its total weight is in 
the neighborhood of 182 tons. The shaft, 
which is of forged steel, is solid and weighs 
10 tons. It is 32 feet 3% inches long, 22 
inches in diameter at the center and tapers 
to 16 inches on the generator side and 10 
inches in diameter on the other side. The 
runner of the wheel is of bronze and weighs 
5 tons. 

The quantity of water necessary to oper- 
ate the turbine when under full load is enor- 
mous, no less than 400,000 gallons passing 
through per minute. This amount of water 
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represents a river 100 feet wide, 9 feet deep 
and flowing at the rate of 60 feet per minute. 

The turbine is of the horizontal-shaft, in- 
flow-axial type, with spiral casing and a 
draft tube on each side, through which the 
water discharges outward from the center. 
The water enters the turbine through the 
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ings of the shaft on separate pedestals not 
shown. What appears in the view is simply 
one of the two stuffing boxes through which 
the shaft (not shown) passes. 

It will be noticed that although the di- 
ameter of the intake is 10% feet at the bot- 
tom, the sectional area gradually diminishes 


10,500-H. P. WATER TURBINE FOR SHAWINIGAN FALLS. 


intake 1014 feet in diameter, at the bottom 
of the turbine. It flows around and fills the 
outer spiral tube and then passes in radially 
through an annular set of distributor vanes 
and then through the wheel, and, diverging, 
finally discharges right and left through 
two large draft bends one on either side, of 
which one is shown in the engraving. Just 
outside these bends are situated the bear- 


as the water passes around the tube, the di- 
minution being proportionate to the amount 
of water that flows through the wheel as its 
circumference is traversed. The two cylin- 
ders on top of the turbine contain the pis- 
tons which, operated by hydraulic pressure 
under the control of the governor, move the 
set of distributor vanes which regulate the 
supply of water to the runner for various 
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loads. The vanes, twenty-four in number, 
are hollow castings of bronze with a pro- 
jected area of about 20 X 24 inches and 


have a small angular range of motion about 
steel pins passing through them and secured 
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move these distributor vanes against the 
pressure of the water may be obtained from 
the manufacturer’s statement that each of 
the pistons above was designed to exert a 
maximum pull of 100,000 pounds. 


The 
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THE WILKINSON STOKER. 


In the automatic stoker illustrated here- 
with, crushed or slack coal is fed into the 
hopper and mechanically forced down an 


to the casting upon either side. They are 
connected by links to two large annular 
rings, one on either side, which move on ball 


FIG, 2.—RUNNER AND SHAFT OF WATER TURBI NE. 


amount of power required to govern a tur- 
bine unit of this gigantic size is so great 
that the usual types of governors, hand-gear 


easy incline under a kindling arch: ° It passes 
thence through various zones of heat and 
combustion, until it rests on the ash table, 


bearings. Each ring is in turn connected by 
a rod to each of the two pistons, whose 
movement thus controls the angular position 
of the distributor vanes. 

Some idea of the great force required to 


FIG. I.—WILKINSON 


AUTOMATIC STOKER. 


mechanism and controlling levers could not 
be used. The arrangement of powerful hy- 
draulic engines and controlling devices 
adopted to meet this case is of original 
design and possesses many novel features. 


where final combustion takes place before it 
falls onto the ash slide. The incline is pro- 
vided by heavy hollow grate bars having an 
alternate forward motion of about 34 in. to 
1 in. The surface of the bars is stepped, and 
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an alternate up and down and forward mo- 
tion of one grate passing the other is pro- 
vided. Introduced into the end of each hol- 
low grate bar is a small steam jet, and this 
steam with the air which it sucks passes 
into the fire through openings in the rises of 
the steps mentioned. 


The constant sawing action of the grate 
bars causes the fuel to travel forward and 
downward accompanied by steam and air. 
The combustion secured is said to be highly 
gaseous. The steam jet is automatically 
regulated in proportion to the boiler loads 
and requirements, the action being intense 
when the boiler is under a heavy load. The 
chief purpose of the steam jets is to pre- 
serve the grate bars from destruction. They 
also secure, it is claimed, a gaseous furnace 
combustion, disintegration of clinkers, and 
enable the use of grate bars set close to- 
gether and avoid the waste of fine fuel. 

The hopper, inclined hollow grates, ash 
table, ash slide, motor and driving mechan- 
ism are all shown in the illustration. The 
simplicity of the mechanism is evident. The 
stoker is driven by two small hydraulic 
motors, water to drive which is furnished 
by a small pump and tank located conveni- 
ently in the boiler room. The water is used 
over and over again. The power required 
is said to vary from 1⁄4 to 1% per cent. Re- 
pairs may be made while the stoker is under 
fire by simply pushing the fire over the bar 
to be repaired to one side, stopping the 
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explanation seems unnecessary. The fire- 
brick arch is furnished with the stoker. 
Coal having been placed in the hopper passes 
under the drop plate, and then down the 
grates, beginning to ignite and coke at a 


FIG. 3.—DRIVING MOTOR. 


point A. A higher zone of combustion is 
reached at N, while at C a zone of practi- 
cally white heat is said to be found when a 
heavy load is being carried. The partly 
burned out ashes land at D, where they give 
off their final heat, thence falling on the ash 
slides at E, whence they are removed by 
pulling out the ash slides. 

The grate bar, a small section of which is 
given, weighs from 160 to 210 pounds ac- 
cording to the size of stoker, the length of 
bar being proportioned to the grate surface 
required. The stoker is adapted for slack, 
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stoker for a few minutes to unloose a pin 
under the stoker, when the injured bar can 
be taken out. 

The mechanism of the stoker is illustrated 
so graphically in Fig. 2 that an extended 
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lbs. of water per pound of coal burned, 
while with a blower the evaporation was 
9.22 Ibs. These results were obtained while 
running the boiler 57 per cent. above its 
rating. 

The grate bars are very heavy and in the - 
rise of each step is an opening about 3 by 
21⁄4 ins. The surface of the grate exposed 
to the fire is said to be made of special iron 
suitable for high temperatures. Operated 
with ordinary intelligence the maker main- 
tains that the cost of repairs should not ex- 
ceed 1⁄4 of one per cent. of cost of invest- 
ment per year. The stoker is built by the 
Wilkinson Manufacturing Company of 
Bridgeport, Penn. 

——_ 9-0-9 


INTEGRATING WATT-HOUR METER WITH 
PREPAYMENT ATTACHMENT. 


The Fort Wayne Electric Works of Fort 
Wayne, Ind., have brought out a new sin- 
gle-phase integrating watt-hour meter, 
which, while intended primarily as a pre- 
payment meter, may, by the substitution of 
a different base and case, be used as an or- 
dinary induction watt-hour meter. All line 
connections are made inside a sealed ter- 
minal box on top of the meter to binding 
posts protected from accidental short-cir- 
cuits. A four-dial register is provided 
which indicates the kilowatt-hours directly, 
no constant being necessary. 

The Type-W meters are designed for 110 
and 220-volt two-wire and for 220-volt 
three-wire circuits. The meter is made for 
four different ampere capacities: f. €, $, 
10, 20 and 40, without transformers. The 
meter is said to be reasonably reliable and 
accurate in operation. 

The prepayment attachment consists of 
three main pieces, the operating device, the 
meter case and the money box. These 
three pieces replace the case of the or- 
dinary meter and are mounted on the pre- 
payment base. The coin is placed in a 
slot in the hollow stem behind the knob 
projecting from the device where it fits 
into a slot in a stud within the stem. As 
the knob is turned to the right the coin is 
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buckwheat and pea anthracite coals or bitu- 
minous slack. Regarding the excessive use 
of steam in the jets, the maker claims to 
have tested the stoker thoroughly and that 
with a steam jet the evaporation was I0.15 
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AUTOMATIC STOKER. 


locked in as a key which turns the stud 
and operates the mechanism within the de- 
vice, placing the coin to the credit of the 
consumer as shown by a figure above the 
knob. The knob, once started with a coin 
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locked in, cannot be reversed, but must be 
given a half turn to release the coin which 
falls through a tube to the money box be- 
low. The coin is locked in as soon as the 
knob is moved and cannot be abstracted 
except by unlocking the money box. 

The actuating force which operates the 
device is in a large flat coil spring inside 
the barrel on the front end of which are 
the credit figures. The spring has many 
turns and as the operation of the device 
never equals one whole turn the spring al- 
ways exerts a practically constant force. 

The rear end of the spring barrel is cov- 
ered by a disc having an internal and ex- 
ternal gear on its rim. The external gear 
is acted on by the escapement gear in mesh 
with the registering mechanism of the me- 
ter. The internal gear is in mesh with an 
intermediate gear mounted on the spring 
barrel and meshing with a pinion on the 
- stud within the knob stem. The function 
oí this combination of gears is to render 
the operation of the escapement indepen- 
dent of the operation of the credit knob in 
its effect on the credit indicator. This per- 
mits the device to credit and debit simul- 
taneously if the insertion of a coin should 
happen to coincide with the release of the 
escapement. The simultaneous credit and 


debit would leave the figure in the credit 


window unchanged. In the common 
operation of the device this condition rare- 
ly appears. The insertion of a coin usually 
occurs when the escapement is locked. 
Inserting a coin and turning the knob 
rotates the intermediate gear and rolls it 
around on the internal gear of the sta- 
tionary double-gear disc, carrying forward 
with it the spring barrel and credit figures. 
This increases the value of the figures, one 
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FIG. I.—FORT WAYNE INTEGRATING WATT-HOUR METER.—FIG. 2. 


for every coin inserted and shows the 
amount to the credit of the consumer. 
The debit operation takes place when the 
escapement is released by the meter regis- 
ter. Then the intermediate gear rolls in 
the opposite direction around the station- 
ary pinion actuated by the coil spring and 
turns the credit figures back one place. 

If the device is both debiting and cred- 
iting, the intermediate gear simply rotates 


AMERICAN ELECTRICIAN 


on its axis and since both the pinion and 
the double-geared disc are rolling on it in 
opposite directions at equal rates, the posi- 
tion of the credit figures is the same after 
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FIG. 3.—PREPAYMENT WATT-HOUR METER. 


the operation as before. The capacity of 
the prepayment device is 20 coins. The 
coin box has a capacity of about 100 
dimes. 

When energy to the extent of the credit 
is consumed, the last escapement opens a 
four-point switch in the back of the pre- 
payment box and disconnects the meter 
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A new release motion or escapment has 
been employed in this prepayment meter. 
Its function is to subtract credit at the 
same rate that energy is consumed, so that 
when 10 cents’ worth of energy has passed 
the meter, the prepayment device will 
show 10 cents less credit. 

To do this a pinion connection is made 
with the registering gear of the meter. 
The pinion shaft carries a small cam 
which in revolving, oscillates an eccentric 
arm that rocks on its elbow, advancing and 
retracting its finger end across the periph- 
ery of the release gear wheel in mesh 
with a damper fan. This advance and re- 
treat requires one whole revolution of the 
pinion, one half of which is spent in push- 
ing a catch from the pin set in the rim 
of the release gear. In so doing the fin- 
ger displaces the catch and the other half 
turn is consumed in withdrawing the fin- 
ger from the pin. When the finger has 
nearly reached its outer position the re- 
lease gear is free to revolve, driven by the 
coil spring acting through a train of three 
gears. The middle gear in this series is 
large and makes a single revolution for 
each release. A pin on this gear wheel 
pushes the catch back into the path of the 
stop pin on the release gear wheel and ar- 
rests its motion after it has made the neces- 
sary number of revolutions to allow the coil 
spring to turn back the credit figures one 
place. 
= These three motions—release, revolution 
and arrest—constitute the functions of the 
escapement. The release gear wheel, the 
stop gear wheel and the credit wheel have 
a definite ratio of speeds, but the fre- 
quency of release is governed entirely by 
the size of the pinion driving the eccentric 


from the circuit. The switch will remain 
open until another coin is inserted; when 
turning the knob closes the switch and 
credits the coin. 

The money box with coin tube is locked 
to a stud on the bottom of the meter case 
by an internal lock operated by a small 
key inserted in a slot. The box can be 
emptied of coins only by unlocking and 
removing. 


FIG. 4.—PREPAYMENT DEVICE, SHOWING ESCAPEMENT AND 
SWITCH LEVER. 


arm cam and in mesh with the meter reg- 
istering mechanism. 

The operation of the prepayment device 
adds no work to the meter’s load as the 
only duty performed by the meter regis- 
tering train is the tripping or release of 
the escapement movement. This occurs 
but once for every rate unit, and consists 
in moving a tiny brass lever about one- 
eighth of an inch during this period. 


JUNE, 1905.] 


HIGH-TENSION OIL SWITCHES. 


The Hartman Circuit Breaker Company, 
of ‘Mansfield, Ohio, has for the past four 
years been developing a line of high-tension 
oil switches and circuit breakers, and, in 
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FIG. I.—HARTMAN OIL SWITCH. 


the design which is here presented, particu- 
lar attention has been given to the insula- 
tion of the live parts of the switch from the 
operating mechanism in order that the switch 
might be installed on the back of the switch- 
board and used for very high voltages with 
entire safety to the operator. This has been 
accomplished by using a new material in oil 
switch construction, viz., moulded fibre 
treated by a process which it is said gives 
to it insulating qualities substantially equal 
to porcelain. Each pole of the switch is en- 
closed in a separate tank or cell made of 
this fibre. The cover of the tank with its 
two insulators is also made of treated fibre, 
and the live parts which are enclosed in the 
tank are completely insulated from the metal 


FIG. 2.—OIL SWITCH WITH CIRCUIT-BREA KER. 


supporting frame and operating mechanism. 
In switches intended for voltages above 
6600, the oil tank is moulded in such a way 
that, together with the wooden switch rod, 
a complete barrier is interposed between 
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the two arcing points of the switch element. 
Two, three and four-pole combinations are 
made up of the single pole element shown 
in Fig. 1. These are clamped side by side to 
sections of seamless steel tubing which is 
fastened rigidly to the switchboard plate. 
This construction permits of liberal spacing 
between the poles without increasing the 
weight of the switch. In the automatic 
switch or circuit breaker two types are 
made. In the type shown in Fig. 2 the 
overload coils are mounted on spools of 
treated wood and are operated directly from 
the high potential circuit. This dispenses 
with the use of current transformers and 
effects a corresponding reduction in the 
price of the circuit breaker. The insulation 
of these coils has been worked out with 
great care and is entirely adequate for the 
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machine. An idler pulley is provided to take 
up any slack in the belt and to give the 
proper adhesion. The grinding wheel shaft 
is movable parallel to the commutator shaft 
and has sufficient range to sweep over the 
entire commutator. This shaft is placed on 
an eccentric sleeve and by the manipulation 
of the wing nut the grinding wheel may be 
set in a position to take as light a cut as 
may be desired. The wheel is slowly fed 
across the surface of the commutator by 
means of the handwheel shown. It is evi- 
dent that the commutator is thereby trued 
with reference to its center of rotation, 
which may or may not correspond with the 
centre marks on the ends of the shaft. The 
wheel is made of a special composition 
which is claimed to cqntain no emery or 
other mineral injurious to the insulation be- 
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FIG. 3.—COM MUTATOR TRUING DEVICE. 


voltages for which these circuit breakers 
are recommended. In the second type of 
circuit breaker which is made, the overload 
coils are mounted substantially as shown 
in Fig. 2, and are energized from the secon- 
daries of series transformers. This circuit 
breaker is made for potentials up to 22,000 
volts. Both of these circuit breakers possess 
the feature that they cannot be closed while 
an overload exists on any phase of the line. 
While these switches and circuit breakers 
were mainly designed for installing on the 
switchboard, they can also be installed apart 
from the panel and operated manually by 
a simple system of cranks and rods, or they 
can be operated electrically by means of 
solenoid control. In this case the operating 
current is derived from the exciters, a stor- 
age battery or any convenient source of 
direct current supply. 


COMMUTATOR TRUING DEVICE. 

Jordan Brothers, of New York City, have 
developed and placed on the market a com- 
mutator truing device which possesses many 
advantages, chief among which is its ready 


_application to existing machines without the 


necessity of removing the armature or com- 
mutator. The device consists of a grinding 
wheel mounted in adjustable ball bearings 
and equipped with appropriate clamps with 
which to fasten it to the rocker arm or 
frame of the motor or dynamo. The ma- 
chine is fastened in position with its shaft 
parallel to that of the dynamo with the 
grinding wheel just clearing the commuta- 
tor. A round belt passes around a driving 
pulley on the grinding wheel shaft and 
from there around the end of the commuta- 
tor or any adjacent revolving portion of the 


tween the commutator segments. The cut 
is said to be clean, there being no tendency 
to drag the copper across from segment to 
segment. The device is warranted to grind 
down the copper and mica alike. All parts 
of the device are interchangeable. 


WESTINGHOUSE CIRCUIT BREAKER. 
In order to meet the demand for a very 
compact and inexpensive circuit breaker for 
both alternating and direct-current circuits, 


FIG. 4.—CIRCUIT-BREAKER OPEN. 


the Westinghouse Electric & Manufactur- 
ing Company has produced the type F 
breaker described below. The circuit 
breaker is made in 12%, 25, 50 and 75- 
ampere sizes for 250 volts direct current 
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and 440 volts alternating current. They 
are made in the overload type only. Tne 
tripping point is adjusted by turning the 
thumb screw shown in the illustration, the 
range claimed being from 8o per cent. to 
180 per cent rated 
capacity. The small 
insulating knob at 
the right of the con- 
tacts controls a trip- 
ping device by rais- 
ing which the 
breaker may be 
opened by hand. By 
installing a breaker 
for each wire of the 
circuit, two for two- 
wire and three for 
three - wire circuits, 
the switch may be 
dispensed with and 
the circuit operated 
by means of the 
breakers alone. In 
this case, the break- 
ers are non-closable 
on overloads, the 
breaker on one side 
of the circuit open- 
ing when the breaker 
on the other side of 
the circuit is closed. An insulating knob 
is provided for closing. The only depth re- 
quired in the containing box is that required 
for the opening of the breaker. Current- 
carrying contacts are of copper, arcing con- 
tacts are carbon and are readily renewable. 
The lever arm is opened by a spring. The 
operating solenoid is inside of a fibre tube 
in the lever arm, which also conduces to a 
small and compact design. The parts of 


FIG, 5.—BREAKER 
CLOSED. 


FIG. 6.—LINEMAN’S TEST SET. 


the breaker are mounted on a neat porcelain 
block, which is fastened to its support by 
three screws with countersunk heads. 
Every effort has been made towards pro- 
ducing a breaker small in size and cost. 


LINEMAN’S TEST SET. 

One of the drawbacks of the magneto in 
testing is that it gives no idea of the re- 
sistance of the circuit other than that it is 
or it is not greater than that through which 
a ring can be had with the particular mag- 
neto being used. When testing wires in 
metallic conduits it also frequently indicates 
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a ground when none exists, and two men 
are required for rapid working. The Whit- 
ney tester shown by Fig. 6 was designed 
to obviate the drawbacks inherent in the 
magneto, at the same time possessing its 
good features. It consists of a very sim- 
ple and strongly constructed voltmeter 
movement mounted, together with a couple 
of cells, a small rheostat and a pair.of ter- 
minals in a small stout box of hard wood. 
The connections within the box are such 
that when the cord ends are touched to- 
gether, the batteries are applied direct to the 
voltmeter terminals, the rheostat being so 
adjusted that the voltmeter then shows full 
scale. Evidently if a resistance were inter- 
posed between the terminals, it would be in 
series with the voltmeter whose needle 
would then fail to reach full scale deflec- 
tion by an amount proportionate to the 
value of said resistance. A table showing 
what number of scale divisions correspond 
to different resistances is secured in the 
cover of the box so that in taking a reading 
all that need be done is to touch the cord 
terminals to the circuit to be tested and 
then read the resistance by reference to the 
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table. As the maximum current that can 
be drawn from the battery is the small 
amount required by the voltmeter, it may 
be expected to last for long periods without 
requiring attention. The rheostat is made 
adjustable from the outside by means of a 
screwdriver so that even after the battery 
voltage has fallen off the instrument can 
still be made to give full deflection on a 
short circuit. The testers are made in two 
ranges, one giving a readable deflection 
through 5000 ohms maximum and the other 
through 25,000 ohms maximum. Machado 
& Roller, New York, are the selling agents. 
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AUTOMATIC STARTER FOR INDUCTION MOTORS. 


Fig. 7 herewith illustrates one of the 
several types of automatic starters and 
speed controllers for induction motors re- 
cently brought out by the American Elec- 
tric & Controller Company, of New York 
City. The starter, which is intended for 
motors of the squirrel cage type, includes 
an auto-transformer, not shown, which may 
be mounted at the back of the panel or 
located in any other convenient place. The 
illustration shows the apparatus set to the 
“on” position for the motor running. A 
float-switch as shown in the upper left hand 
corner, a thermostat having electrical con- 
tacts or any suitable device acts at the 
proper time through a small relay at the 
right of the large upper solenoid, trips a 
latch and causes the main switch to open 
at the same time, leaving the circuits ready 
for starting again. To start the motor the 
large upper solenoid is first energized; this 
lifts the plunger and rod, and the latter 
throws the auto-transformer switch, at the 
same time cutting off the current in the 
solenoid, thus allowing the plunger to fall 
against the retardation of the dash-pot. 
The transformer switch in the meantime re- 


FIG. 7.—AUTOMATIC STARTER FOR INDUCTION MOTORS. 


mains closed long enough to permit the 
motor to reach full speed. The plunger has 
by this time fallen to its lowest point, and 
made the connection which energizes the 
lower solenoid and closes the main switch 
across the line, throwing out the trans- 
former switch by the same movement, thus 
completing the cycle. The starter for the 
slip-ring type of motor is similar in prin- 
ciple, but the plunger of the large upper 
solenoid carries a cross arm which makes 
sliding contact with a straight line set of 
contacts connected to grid resistance in the 
circuit of the motor secondary. The lower 
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solenoid shown in Fig. 7 is dispensed with 
altogether. A device may be added to the 
slip-ring type of resistance starter, making 
it possible to hold the cross arm and plung- 
er at any desired point along the row of 
contacts, thus making it serve as an auto- 
matic speed regulator as well as starter. 


CRESCENT IMPROVED SWITCH. 


The Crescent Electrical Manufacturing 
Company, of Rochester, N. Y., has brought 
out the improved switch shown by Fig. 8 
herewith. The manufacturer calls particu- 
lar attention to the method of fastening the 
fibre to the blades, which has been a weak 
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point in many switches. The use of a notch 
to hold the head of a screw is done away 
with and a very rigid fastening is made by 
the use of a hooked form of screw which 
ensures a permanent connection, it is 
claimed, at all times. A detail view of this 
method of attaching the fibre to the blades 
is shown in the upper corner of the engrav- 
ing. 


NEW ENTRANCE BOX. 

The National Board of Fire Underwriters 
require that at all points where- strvice 
wires enter a building, at the nearest point 
practicable a service switch must be in- 
stalled. This service switch must also be 
mounted in an iron-clad box, and where the 
wires are run open or in moulding, they 
must pass through porcelain-bushed holes 
in the box. If conduit is used, the box 
must be suitably arranged for the conduit. 
The Troy Electrical Company, of Troy, 


H 


FIG. 8.—CRESCENT KNIFE SWITCH. 
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is 7% in. long, 4% in. wide and 41⁄2 in. deep 
outside. The total length over screw ears 
is 914 in. Mounted in the box is a stan- 
dard 25-ampere, 110-volt knife switch in 
combination with a fuse plug cut-out. The 
boxes are also made a little larger for 220- 
volt service and for three-wire systems. 


NEW DECADE RESISTANCE BOX. 


The Leeds & Northrup Co., of Philadel- 
phia, Pa., has brought out a new line of 
Wheatstone bridges and resistance boxes 
of the “Decade” type, one of which is illus- 


in 


trated herewith. The illustration shows a 
resistance box having four rows of re- 
sistances ranging from one ohm to ten 
thousand ohms in the rheostat, and with 
six resistances in the bridge, all of which 
may be used in either arm. The advan- 
tages claimed for the “decade” plan of con- 
necting the coils in the rheostat over that 
of the regular “post-office” or other plug- 
out methods are as follows: Each decade 
requires but a single plug which is never 
out of use, as it is either in the zero posi- 
tion or set on some value. It is conse- 
quently not easily lost by being, laid aside. 
Since each decade requires but one plug, 
the values can be read directly from the 
position of the plug without the mental pro- 
cess of adding up a series of values as in 
other plans of connections. No block in 
the rheostat has a plug fitted to two sides 
of it. This prevents the possibility of a 
good plug fit being disturbed by the re- 


FIG. 9.—TROY ENTRANCE BOX. 


N. Y., has brought out an entrance box 
consisting of two castings, the cover being 
nearly as deep as the box itself so as to 
allow the face of the switch to come nearly 
flush with the sides of the box. The box 


moval of a plug from the other side of the 
block, which is of advantage in insuring 
good contacts and accuracy. In this line of 
boxes, there is a unique arrangement of the 
bridge arms, which minimizes errors due to 


FIG. 
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contacts and facilitates interchanging the 
arms. Any one of the coils in the bridge 
may be connected to either bridge arm, and 
the bridge can consequently be reversed and 
the coils interchanged very simply and 
easily. The resistances are made of wire 
which has an exceedingly low temperature 
coefficient and requires no correction at all 
for accuracies of 1/10 of I per cent. for all 
ordinary changes of temperature. The wire 
has also a negligible thermo-electric force 
against copper, and consequently no correc- 
tions have to be made in using it. An un- 
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usual thickness is given to the hard rubber 
top for this class of apparatus, in order to 
prevent the possibility of buckling and to 
insure continued good plug fits. 


A NEW TYPE OF WATER TUBE CLEANER. 


The “Demon” water tube cleaner illus- 
trated by Fig. 11 herewith, consists essen- 
tially of two parts, viz., a scale cutting tool 
and a motor to drive this cutter. The 
motor belongs to the general class of rotary 
engines, but differs from most of these in 
the essential feature, that it has a central 
shaft and is free from all valves. The 
cleaner is designed to operate by water, and 
the exhaust water is used for washing away 
the loosened scale. The inlet and exhaust 
water is taken care of by properly arranged 
ports. The pistons of the motor, which are 
three in number, are attached to the shaft, 
and each in turn automatically projects 
across the cylinder, thus forming a partition 
between the inlet and the exhaust ports, 
which the water must push forward before 


FIG. I1.—‘“‘DEMON’” TUBE CLEANER. 


reaching the exhaust ports. As no water 
can reach the exhaust until the piston has 
passed the exhaust ports, the water con- 
sumed is directly proportional to the speed 
at which the machine is revolving. A num- 
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ber of advantages are claimed for this tool 
by the manufacturers, one of the most im- 
portant of which is the great amount of 
power developed. Another important ad- 
vantage claimed for this machine is that a 
form of cutter can be used entirely different 
ffrom anything else designed for this work. 
‘The cutting tool in this machine is designed 
tto cut the scale, in contradistinction to 
grinding the scale. Three cutters with 
tooth-like edges are attached to a heavy 
head, the latter being directly attached to 
the shaft of the cleaner. These cutters are 
yournaled to the head at the front ends, and 
slide in grooves at their rear end. They 
‘are not thrown out by the centrifugal force, 
‘but are forced out by powerful springs, so 
that they engage the scale in a positive man- 
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casting fitting in the space between the 
cable and the base of the hook, and forcing 
it against the cable with a great pressure. 
The contact area of the hook contact is a 
machined surface of many times the area 
of the cable that it surrounds, the portions 
being adjusted to fit the size of the tap, and 
in mechanical strength and electrical con- 
ductivity, the tap joint is superior to the 
tap wire, which it serves to connect. The 
application of the joint is simple. The tap 
wire may be fastened to the hook by the 
regulation Dossert goupler provided for 
that purpose. The main cable is then bared 
exactly the width of the hook and scraped. 
The hook is fastened over the wire and the 


FIG. 13. 


FIG. 


mer. In order to prevent any possible injury 
to the tubes, and also to relieve the cutters 
of any friction and wear after the scale has 
been removed, the outward movement of the 
cutters is limited by properly arranged stops. 
The motor or body of the cleaner is cen- 
tered in the tube by six centering lugs. The 
journals of the shaft are so constructed that 
no lubrication is necessary. All wearing 
surfaces are made as large as possible and 
of hardened tool steel. This device is 
manufactured by The General Specialty 
Company, of Buffalo, N. Y. 


NEW TAP JOINT. 


Dossert & Co., of New York City, have 
brought out the tap joint illustrated by 
Figs. 12 and 13 herewith. The assembly of 
the joint is shown in Fig. 13 and Fig. 12 
shows the various parts. The illustrations 
show at a glance the entire construction. 
A cast copper hook machined to fit the 
cable forms the main member of the joint. 
The shank of this hook is threaded and 
drilled so as to form a nipple for the stand- 
ard Dossert joint of the desired size. Upon 
this shank is secured also a compression 
mut, which presses upon a suitably shaped 


14.—COLONIAL OSCILLATING FAN. 


lower casting is slipped in place. The 
tightening of the compression nut finishes 
the work, which may then be taped up and 
will be found to be less bulky and more con- 
ducting than any equivalent soldered joint. 


a. 


COLONIAL OSCILLATING FAN. 


The Colonial Fan & Motor Company, of 
Warren, Ohio, has brought out the oscil- 
lating fan-motor outfit shown by Fig. 14. 
A blade or vane located just inside the 
fan guard controls the oscillating move- 
ment. Collector rings and brushes placed 
above the switch in the base of the fan make 
it possible to discard the customary flexible 
lead connections used in some early makes 
of oscillators. The deflecting vane is de- 
void of any freak attachments. The mo- 
tor travels on tempered ball bearings. The 
motors are made for 110 and 220-volt cir- 
cuits and have fans 12 and 16 ins. in di- 
ameter. The full speeds are 1650 and 1350 
r.p.m. The current consumption is said to 
be 55 and 77 watts. 


ANDERSON CUSHIONED NON-RETURN VALVE. 


Fig. 15 herewith shows the Anderson cush- 
ioned non-return valve made by the Golden- 
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Anderson Valve Specialty Co., of Pittsburg, 
Pa. The valves are made in either the angle 
or globe pattern, and when placed between 
the boiler and header are claimed to equal- 
ize the pressure between the different units 
of a battery of boilers, as they remain 
closed as long as the boiler pressure is 
lower than that of the header. When the 
boiler pressure equals the header pressure, 
the valve opens and will remain in that po- 
sition without chattering or hammering. 
The valves, the manufacturer claims, will 


FIG. I15.—CUSHIONED NON-RETURN VALVE. 


automatically cut off a boiler in case of 
accident, and will also act as a safety stop. 
The illustration shows plainly the dash-pot 
arrangement for cushioning these valves, 
which is necessary in order to avoid the 
chattering and hammering common to this 
class of valve. The valves are adapted for 
service with superheated steam. 


THE STANDARD DESK OR BRACKET FAN MOTORS. 


Fig. 16 herewith shows the 1905 model 
of the Standard desk fan motor made by 
The Robbins & Myers Co., of Springfield, 
Ohio. The design combines in a single 
structure the desirable features of both the 
desk and bracket fans. The direction of 
the air current may be adjusted as desired 
in either a vertical or horizontal plane by 
means of thumb screws provided for the 
purpose, so that no tools are required to 
attain this result. Fans 12 in. and 16 in. 
in diameter are provided and the motors 
are built for 110, 220 and 250-volt, direct- 
current circuits. The amperes required at 
full speeds at these voltages with a 12-in. 
fan are 0.45, 0.23 and 0.23 respectively, while 
with the 16-in. fans the current consump- 
tion is 0.65, 0.33 and 0.33 amperes. A three- 


JUNE, 1905. ] 


speed regulator is provided in the base of 
the fan, giving speeds approximately as fol- 


FIG. 16.—THE STANDARD FAN MOTOR 


OwS: 1,700, 1,300 and 1,000 
rpm. with 12-in. fans and 
1,400, 1,100 and 800 r.p.m. 
with 16-in. fans. 


CORNWELL SWITCH BOX. 
The R. M. Cornwell Co., of 
Syracuse, N. Y., has brought 
out a universal switch box 
which can be used for either 
new or old work, where con- 
cealed wiring is used. It is 


FIG. 


17.—SWITCH BOX. 


made in two general styles. The first is 
, not made for any special switch, but will 
fit all standard flush rotary switches, round 
or square base. The second can be readily 
applied to all standard push button, flush 
receptacle or rectangular rotary switches. 
The boxes may be directly attached to the 
wood work and are properly drilled anc 
tapped. They are made of cast iron with the 
required number of holes in the back for 
wires to enter. The dimensions are 2 3/16 
by 3% in. and 214 by 4 in., with two, three 
and four holes. 


WEINLAND MECHANICAL BOILER-TUBE 
CLEANER. 
The accompanying illustration shows the 
Weinland mechanical boiler-tube cleaner 
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made by the Lagonda Manufacturing Com- 
pany, of Springfield, Ohio, at work on a 
boiler in the large plant of the Colorado 
Fuel & Iron Company, at Pueblo, Colo. 
The machine is attached to the boiler front 
and is driven by a belt from the motor 
which passes over pulleys on the end of a 
board attached to the machine at the boiler 
front. The pulleys on this board are loose 
and the board itself swings freely from the 
machine so that it can be moved in any 
position or at any angle. By this means 
only one setting of the motor is required. 
A simple arrangement of block and tackle 
is attached to the end of the board opposite 
the motor, and this can be drawn tight so 
as to hold the board firmly while the ma- 
chine is in operation; and when moving 
from one tube to another, the proper slack 
of belt can be provided. The man at the 
handle directs the shaft, to the opposite end 
of which the cutter head is attached, as it 
cuts its way through the scale in the tube. 
The motor drives the cutter very rapidly so 


FIG. 18.—WEINLAND TUBE CLEANER IN OPERATION. 


that the work is quickly performed and, it 
is claimed, without injury to the tube. 


—— 0 ¢——-—__ 


THE JOHNS-MANVILLE COMPANY AT THE 
RAILWAY CONGRESS. 


The H. W. Johns-Manville Co. had an ex- 
tremely interesting display of asbestos and 
magnesia products and electrical specialties 
at the exhibition in connection with the 
International Railway Congress held at 
Washington, D. C., last month. The com- 
pany was represented by Messrs. T. F. Man- 
ville, president; J. E. Meek, who was in 
charge of the exhibit; L. B. Melville, and 
James Younglove, manager of the Chicago 
office. The exhibit attracted a great deal 
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of attention from those at the Congress 
and elicited unqualified commendation. 
a aana 


STANLEY-G. I, CONSOLIDATION. 


The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., and the General 
Incandescent Arc Light Company, of New 
York, have consolidated; the corporate title 
of the combined interest will be Stanley- 
G. I. Electric Manufacturing Company. 
The Stanley Co. as engineers and manu- 
facturers of the well-known S. K. C. system 
acquired an enviable reputation, and the 
General Incandescent Arc Light Company 
is widely recognized as a builder of high- 
grade arc lamps, alternating and direct- 
current motors and electrical specialties. 
The combination is a peculiarly happy one. 
The officers are William Murray Crane, 
president; C. C. Chesney, first vice-presi- 
dent; M. D. Barr, second vice-president ; 
M. J. Insull, third vice-president. 


cS 


DOBLE WHEELS TO BE BUILT IN CANADA. 


The Abner Doble Co., of San Francisco, 
announces that arrangements have been 
made with the John McDougall Caledonian 
{ron Works Company, Limited, of Mon- 
treal, Canada, whereby the latter becomes 
sole licensee for the manufacture of the 
Doble water wheels in the Dominion of 
Canada. The tangential water wheels and 
needle regulating nozzles manufactured by 
the Abner Doble Co. are well known for 
their excellence of design and workmanship, 
and considerable engineering interest has 
recently been shown in relation to the four 
8000-n.p. wheels which that company built 
for operation in California power plants. 

The McDougall Co. is said to have the 
most extensive machine works in Canada, 
its plant including machine shops, a pattern 
shop, a foundry, forging works and a 
structural material shop. The plant is 
therefore well equipped for the manufac- 
ture of water wheels and other hydraulic 
machinery. They already have in hand the 
building of a 100-h.p. wheel to operate un- 
der a 170-ft. head, taking water through a 
31⁄2-in. jet and having a speed of 130 r.p.m. 


NEW BOOKS. 


THE INpIcAToR HANpgBooK, Part II. (Sec- 
ond Edition.) By Charles N. Pickworth. 
New York: D. Van Nostrand Company. 
Buckram. 130 pages, 5 inches x 7% 
inches ; 150 illustrations and several tables. 
Price, $1.50. 

Those interested in the use of steam indi- 
cators are doubtless familiar with the pre- 
vious edition of this little book, as well as 
its mate, Part I. The present edition has 
not been changed greatly; the few errors 
in the 1902 edition have been eliminated 
and an illustrated description of the Mathot 
explosion and pressure indicator for gas 
engines has been added. The author still 
retains his preference for terminal pressure 
factors based on the theory that saturated 
steam expands according to Rankine’s law 
for superheated steam, and disdains to in- 
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sert a table of mean effective pressure fac- 
tors for different ratios of expansion. It 
is unnecessary to say that in other respects 
the book leaves practically nothing to be 
desired. 


TESTING oF CoNTINUOUS-CURRENT MaA- 
CHINES. By Charles Kinzbrunner. New 
York: John Wiley & Sons. Buckram; 
326 + x pages, 51⁄4 in. x 8% in.; 249 illus- 
trations. Price, $2.00. 

This is intended as a practical handbook 
for engineers -as well as a textbook for ad- 
vanced students, and it is very well written 
and arranged. The section describing vari- 
ous instruments, switches, etc., might as 
well have been omitted, being unnecessary 
to the class of readers who are far enough 
advanced to profit by the remainder of the 
book. The discussion of armature resist- 
ance and its measurement is excellent and 
unusual. The exposition of the so-called 
“indirect method” of testing efficiencies is 
not sufficiently clear to be of benefit to any- 
one not already familiar with it or without 
enough experience to analyze it inde- 
pendently of the author’s effort to explain 
it. In other respects the book corresponds 
very closely to the other high-grade works 
of the same general scope which have been 
published. 


ALTERNATING-CURRENT MACHINERY. By 
William Esty, S.B, M.A. Chicago: 
American School of Correspondence. 
Cloth; 420 pages, 6% in. x 9% in.; 380 
illustrations. Price, $3.75. 

This is far and away the best literary 
production from the American School of 
Correspondence that has thus far come to 
the reviewer’s notice. The author describes 
briefly the fundamentals of alternating-cur- 


rent generators of the standard types, the 7 


synchronous motors, the rotary converter, 
the induction motor, the transformer, and 
all of the usual instruments; there is also 
a section devoted to switchboards and ap- 
pliances, which includes special apparatus 
such as synchronizers, inductive regulators, 
motor-operated switches, etc. The prin- 
ciples of each class of apparatus are thor- 
oughly explained and their application in 
practical work is also discussed as fully as 
space considerations will allow. While 
there are some irrelevant half-tone engrav- 
ings interspersed with the germane illus- 
trations, the proportion of these is conspicu- 
ously smaller than in previous publications 
of the same establishment. Taken as a 
whole, this book is highly commendable to 
electrical students of all grades, not ex- 
cepting those already in graduating classes, 
to whom it will undoubtedly be useful as a 
reference book. 


THe THEORY OF THE LEAD ACCUMULATOR 
(Storace Battery). By Friedrich Dole- 
zalek. Translated by Carl L. von Ende. 
First edition. New York: John Wiley & 
Sons. 1904. Cloth; 241 -+ xi pages; 7% 
inches by 434 inches; 30 illustrations. 
Price, $2.50. 

This is an excellent exposition of the 
subject. Since the translation of Reynier 
until this work appeared there has been no 
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presented the theory of the lead accumulator 
in a satisfactory manner. Reynier discussed 
all types of accumulators that, up to that 
time, had had any industrial application, 
while the present work is confined to the 
lead cell. This is, to some extent, an index 
of the manner in which the accumulator was 
then and is now regarded by the electrical 
public. When Reynier’s book was written, 
there were strong hopes of the ultimate 
success of several types of accumulators; 
at the present time, the lead accumulator is 
the only one of any commercial importance. 

The subject is treated in a systematic 
manner, although the headings of the chap- 
ters, in some instances, are a little mislead- 
ing. For example, the first chapter is head- 
ed “Chemical Theory of Origin of Cur- 
rent,” which is unobjectionable, but the sec- 
ond chapter is headed “Thermodynamical 
Theory of Origin of Current,” as though 
this were a rival theory; whereas, the ther- 
modynamic theory does not, strictly speak- 
ing, account for the origin of the current, 
but of the electromotive force; that is, the 
question whether or not an electric current 
will be produced, in given circumstances, is 
not determined by the thermodynamic theory 
but, given a current due to any particular 
chemical reaction, the thermodynamic theory 
will account for all the energy changes and, 
hence, the electromotive force. The third 
chapter is headed “Osmotic Theory of the 
Origin of the Current”; another theory 
which, according to its votaries, is not op- 
posed to the thermodynamic theory, but sup- 
plements it. An enumeration of some of 
the other chapter headings will give an 
idea of the scope of the book: “Variation of 
Electromotive Force with Acid Concentra- 
tion,” “Variation of Electrode Potential 
with Acid Concentration,” “Temperature 
Coefficient,” “Influence of External Pres- 
sure,’ “Behavior During Charging and Dis- 
charging,” “Reversability,” “Changes in the 
Open Cell,” “Internal Resistance,” ‘Capac- 
ity,’ “Degree of Efficiency and Working 
Efficiency,” “Changes in the Cell During 
Formation,” “Methods of Measurement,” 
“Table of Density and Percentage Strength 
of Mixtures of Sulphuric Acid and Wa- 
ter.” This table is made on a somewhat 
different plan from the sulphuric acid ta- 
bles usually found in chemistries and works 
on the storage battery, giving 0.001 parts 
acid at specific gravity 1. This is due, ap- 
parently, to the fact that the gravity of the 
acid is given for a temperature of 15° C., 
while the standard is water at 4° C. 

In discussing the measurement of internal 
resistance, the author says “the method still 
in use of getting at the internal resistance 
from the difference of potential between the 
cell in open and closed circuit is quite as 
full of error, because the polarization which 
sets in upon closing the circuit frequently 
exceeds the loss of potential through the in- 
ternal resistance.” This is so, providing the 
true internal resistance be required for sci- 
entific purposes; but, for engineering pur- 
poses, the quantity sought is usually that 
which may be called the effective resistance, 
being of more engineering importance than 
the true resistance. 
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PERSONAL. 


MR. J. T. BAKER has been appointed district 
manager of the Aurora (Ill.) Division of the 
Western United Gas & Electric Company. 


MR. W. L. DRIESBACH, of Easton, Pa., has 
purchased the entire property of the Watkins 
(N. Y.) Gas & Electric Light Company. 


MR. W. S. McGOWAN, JR., has been ap- 
pointed Eastern Sales Manager of the American 
Brake Shoe & Foundry Company, with headquar- 
ters at 170 Broadway, New York. 


MR. P. A. McCARTHY has been reappointed 
City Engineer by the city authorities of Lufkin, 
Tex., and has appointed Mr. J. P. Starns his chief 
deputy and Mr. Frank McCarthy, assistant deputy. 


MR. LAMAR LYNDON, the well-known con- ° 
sulting engineer, has removed his offices from 
the Park Row Building to No. 80 William Street, 
New York. The telephone number has also been 
changed, from 1650 Cortlandt to 4527 John. 


MR. A. P. HEAD, London representative of 
the Wellman-Seaver-Morgan Company, recently 
completed a tour around the world in the inter- 
ests of his company. While on this trip Mr. Head 
established sub-agencies in all the principal cities 
of Australasia and India. 


MR. ALBERT S. CRANE has been appointed 
chief hydraulic engineer of the J. G. White Com- 
pany’s staff. Mr. Crane has been actively engaged 
in hydraulic engineering since his graduation 
from Cornell University in 1891, and is widely ex- 
perienced in his branch of work. 


MR. W. G. SCHRON, formerly of the sales 
department of the Westinghouse Machine Com- 
pany, has entered the service of the Allis-Chalmers 
Company, and will make his headquarters at the 
Pittsburg office and devote his attention to the 
sale of gas engines, steam engines and steam 
turbines. 


MR. FRANCK Z. MAGUIRE has established 
offices at 10 Wall Street, New York, for the 
sale of American and foreign patents. Mr. Ma- 
guire is well known in his field on both sides of 
the Atlantic, having maintained offices in Lon- 
don for more than ten years and transacted busi- 
ness extensively in this country also. 


MR. H. J. SLIFER has been appointed steam 
railway expert for the J. G. White Company, New 
York, and is now in responsible charge of all 
matters relating to the company’s steam railway 
undertakings. Mr. Slifer is a graduate of the 
Polytechnic College of Pennsylvania, and has had 
extensive and diversified experience in railroad 
engineering, bridge construction and kindred 
lines, 


MR. A. S. WESSLING, of the Bullock Electric 
Manufacturing Company’s staff, recently made a 
tour of the principal universities and colleges where 
technical courses in applied mechanics are given 
and delivered a lecture on ‘Methods of Control 
for Variable Speed Motors,” in which he made 
special reference to the control of machine-too} 
motors and described in detail the features of the 
Bullock multi-voltage system. 


MR. FRANK C. RANDALL, previously vice- 
president and general manager of the Nationa) 
Electric Company, Milwaukee, has accepted the 
managership of the Allis-Chalmers Company’s New 
York office. Mr. Randall is well known through- 
out electrical and street railway circles, having 
been active in these fields for the past ten or 
twelve years. Prior to his connection with the 
National Company he held an important position 
with the J. G. Brill Company. 


MR. WILLIAM C. HUBBARD, for several 
years with the Westinghouse Electric & Manu- 
facturing Company, has severed his connection 
with that company and entered the sales depart- 
ment of the Cooper Hewitt Electric Company, New 
York. Mr. Hubbard has had long experience in 
the lighting field. For two years he was vice- 
president and general manager of the Electric 
Arc Light Company, and afterwards New York 
manager for the Manhattan General Construction 
Company until both companies were absorbed by 
the Westinghouse interests. 
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TRADE PUBLICATIONS. 


MERCURY VAPOR LAMPS.—Cooper Hewitt 
Electric Company, New York.—Bulletin No. 6, 
devoted to mercury vapor lamps for general il- 
lumination indoors. 


STEAM SPECIALTIES. Golden - Anderson 
Valve Specialty Company. Pittsburg, Pa.—A con- 
venient little catalogue devoted to Anderson 
valves and cocks and Golden tilting traps. 


RECORDING THERMOMETERS. The Bris- 
tol Manufacturing Company, Waterbury, Conn.— 
Catalogue No. 28, in which is described the 
complete line of Bristol recording thermometers 
for ali classes of service. 


RAILWAY GENERATORS. Crocker-Wheeler 
Company, Ampere, N. J.—This is Bulletin No. 
52, superseding No. 26 and devoted to an il- 
lustrated description of large direct-current railway 
generators. 


CONSTANT-SPEED DYNAMOS AND MO- 
TORS. Electro-Dynamic Company, Bayonne, N. 
J.—This is Circular No. 11 in which are briefly 
described Types L and S direct-current dynamos 
and constant-speed motors. 


DIRECT-CONNECTED STEAM ENGINES. 
Chandler & Taylor Company, Indianapolis, Ind.— 
This is Bulletin No. E-101, devoted to “Class 
1425” enclosed automatic engines for direct con- 
nection to electric generators. 


SHAWMUT CONDUIT OUTLET BUSHING. 
Chase-Shawmut Company, Newburyport, Mass.— 
Bulletin No. 31, in which are convincingly pre- 
sented the advantages of the new outlet bushing 
manufactured by this company under the Erick- 
son patent. 


MOTOR - DRIVEN PROPELLER FANS. 
Crocker-Wheeler Company, Ampere, N. J.—This 
is Bulletin 54, and it contains illustrations and 
a short description of Crocker-Wheeler motors 
as applied to the driving of Davidson propeller- 
type ventilating fans. 


WATER POWER EQUIPMENT. The Well- 
man-Seaver-Morgan Company, Cleveland, Ohio.— 
This is a handsome publication of standard cata- 
logue size containing illustrated descriptions of 
the Jolly-McCormick turbines built for relatively 
low heads. 


DIRECT - CURRENT SWITCHBOARD 
PANELS. General Electric Company.—Bulletin 
No. 4408, containing an illustrated description 
of a new line of ‘‘double-pole” direct-current 
switchboard panels for use in conjunction with 
generators and rotary converters (direct-current 
side, of course). 


ROLFE ELECTRICAL SPECIALTIES. 
Rolfe Electric Company, Rochester, N. Y.—A 
book of vest-pocket size containing illustrated 
descriptions of some of the specialties manu- 
factured by this company and a presentation of 
the fundamental electric laws and definitions of 
the principal terms used in electric practice. 


MONARCH ENGINE-STOP AND SPEED. 
LIMIT SYSTEM.—The Consolidated Engine 
Stop Company, New York.—This is an attract- 
ively executed booklet containing an illustrated 
description of the Monarch system, some strong 
arguments concerning it and a partial list of 
satisfied users. 


BIJUR STORAGE BATTERY. General Stor- 
age Battery Company, New York.—Catalogue “A,” 
of standard size, containing a profusely illus- 
trated description of the high-duty storage cell 
described in this paper last month. The cata- 
logue is well executed and the contents are un- 
usually well arranged from the standpoint of the 
user. 


HIGH TENSION TROLLEY LINE CON- 
STRUCTION. Westinghouse Electric & Manu- 
facturing Company.—Circular No. 1110 contain- 
ing a liberally-illustrated description of the West- 
inghouse catenary line construction employed for 
high-tension alternating-current trolley lines in 
conjunction with the company’s single-phase rail- 
way system. 

LIGHTING OF HOTELS AND CLUBS. 
Holophane Glass Company, New York.—This is a 
companion book to the artistic productions no- 
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ticed in this department of previous issues and 
is fully up to the standard set in the preceding 
publications. The book is profusely illustrated 
and the arguments in favor of Holophane glass 
are well supported. 


EXPERIMENTAL DYNAMOS AND MO- 
TORS AND CASTINGS. Parsell & Weed, New 
York.—Bulletin 9051, containing an illustrated 
description of a small Brocksmith dynamo or 
motor which is built in several stylea and fur- 
nished either complete or partly finished and 
singly or in motor-generator style. The castings 
alone are also supplied to those wishing to do 
their own machine work and assembling. 


FAN-MOTORS. The Emerson Electric Manu- 
facturing Company, St. Louis, Mo.—Catalogue 
No. 4050, containing illustrations and specifica- 
tions of a new line of direct-current desk and 
bracket fan-motors brought out this year. These 
machines are somewhat similar in appearance to 
the well-known alternating-current motors built 
by this company, but differ considerably in con- 
structional details. They are built in conven- 
tional sizes. 


STEAM BOILERS, HEATERS AND EN- 
GINES. The Brownell Company, Dayton, Ohio. 
—Catalogue No. 54, of standard size, devoted to 
the well-known Brownell engines, boilers and 
feed-water heaters. The engines are automatic and 
of the side crank type, mostly self-contained; 
the boilers are built in both vertical and hori- 
zontal types, and the heaters in both the open and 
closed types. The book is well executed and 
attractive in appearance. 


BUSINESS NEWS. 


THE WESTINGHOUSE MACHINE COM- 
PANY has opened new branch offices at Atlanta, 
Ga., Charlotte, N. C., Cincinnati, Denver and San 
Francisco. 


G. M. GEST, New York, has been awarded the 
contract for a complete underground conduit sys- 
tem for the Consolidated Electric Light Com- 
pany, Portland, Me. 


THE AMERICAN ELECTRIC & CONTROL- 
LER COMPANY, New York, has removed its 
headquarters from 12 Dey Street to the Elec- 
trical Exchange Building, 136 Liberty Street. 


L. E. JEANNIN informs us that he has es- 
tablished his electrical supply business at Ot- 
tumwa, Iowa, and not at Orlando, Fla., as stated 
in this column last month. 


THE KEYSTONE LUBRICATING COM- 
PANY, Philadelphia, has established an office at 
253 Broadway, New York, in charge of Mr. W. 
F. Bilyeu, who will be glad to discuss with in- 
terested persons the merits of Keystone grease. 


LOCKE INSULATOR MANUFACTURING 
COMPANY, Victor, N. Y., has broken ground for 
a two-story addition to its factory plant, the new 
building to cover an area s5o0x150 feet. The com- 
pany is also erecting two large porcelain kilns. 


THE REEVES ENGINE COMPANY, Trenton, 
N. J., bas removed its Chicago office from the 
Monadnock Building to the Ellsworth Building, 355 
Dearborn Street. The telephone number has not 
been changed. 


EUGENE MUNSELL & CO., and the MICA 
INSULATOR COMPANY, New York, are send- 
ing out to the trade an attractive blotter printed 
in two colors and announcing the removal of 
their Chicago offices from 117 Lake Street to 
358 Dearborn Street. 


THE UNDERFEED STOKER COMPANY, 
Chicago, wishes to call attention of Electric Light 
Convention delegates to its Denver sales agency, 
in charge of Gilbert Wilkes & Co., 435 Seven- 
teenth Street, where visitors will be welcome at 
all times. 


THE TRUMP MANUFACTURING COM- 
PANY, Springfield, Ohio, reports a good demand 
for its well-known turbines in the electrical and 
railway field. A railway company in central New 
York has just ordered a pair of the largest size 
of Trump horizontal wheels for power-station 
work. 
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WILMINGTON FIBRE SPECIALTY COM- 
PANY, Wilmington, Del., has brought out a very 
complete line of hard fibre cleats for electric 
wires. Among the advantages embodied in this 
line are the recognized superiority of fibre over 
wood in toughness, absence of grain and lower 
degree of inflammability. 


H. W. JOHNS-MANVILLE COMPANY, New 
York, has found it absolutely necessary to estab- 
lish more branch offices in order to facilitate the 
handling of its business and promote the con- 
venience of its customers. Branches have there- 
fore been established at San Francisco, Seattle, 
Los Angeles, Kansas City, Little Rock and 
Minneapolis. 


MISSOURI AMERICAN ELECTRIC COM. 
PANY, St. Louis, Mo., has brought out a new. 
incandescent lamp the principal feature of which 
is the method of sealing the tip; instead of leav- 
ing a sharp projecting point, as in the usual type, 
the tip is sunk flush with the contour of the 
bulb. The construction and its advantages can 
better be appreciated by inspection. 


THE CANADIAN WESTINGHOUSE COM. 
PANY, LTD., reports among recent sales that 
of a z00-kw. railway generator and a number of 
car motors to the Edmonton Street Railway Com- 
pany; also the sale of a soo-kw. turbine-generator 
to the Canadian Pacific Railway Company, to be 
installed at Fort William for the purpose of sup- 
plying power to various grain elevators there. 
The unit is to deliver three-phase currents at 600 
volts and 30 cycles. 


WAGNER ELECTRICAL MANUFACTUR- 
ING COMPANY, St. Louis, Mo., has opened a 
branch office at San Francisco, in the Rialto 
Building, and will hereafter transact all of its 
Pacific Coast business through its local manager, 
Mr. A. J. Myers, who has been identified with 
the company’s interests in that section for the 
past ten years. Sub-branches will soon be es- 
tablished at Los Angeles and Seattle. 


THE LOWE ELECTRIC COMPANY has 
been organized by Mr. Ernest A. Lowe, formerly 
of the firm of Lowe & Leveridge, and its general 
Office is located at 35 Dey Street, New York. The 
new company has taken over the manufacturing 
plant and business of Robert L. Hailey, and Mr. 
Hailey is a stockholder and the secretary of the 
company. The company will conduct a general 
electrical supply business and a repairing and 
manufacturing department, the latter being under 
Mr. Hailey’s supervision. 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY is not complaining of dull- 
ness in its lines. Alternating-current generators, 
exciters, direct-current railway generators and 
motors, alternating-current motors and transform- 
ers, switching apparatus, etc., have all been sold 
in large quantities during the past few weeks. 
The Wisconsin Light & Power Company recently 
placed with the various Westinghouse Companies 
orders covering the entire steam and electrical 
equipment of a large lighting and power plant. 


SOUTHERN ELECTRICAL COMPANY, 
Nashville, Tenn., informs us that the growth of 
its business has led to a complete reorganization. 
The company will hereafter restrict its field to 
the sale of apparatus and supplies and discon- 
tinue contract work entirely. Mr. Oscar C. Tur- 
ner, for a long time connected with the West- 
ern Electric Company, has taken an interest in 
the Southern Company and becomes fts vice- 
president and manager. Mr. Felix Shwab re- 
mains president and Mr. Wm. M. Bowles, secre- 
tary. 

ALLIS-CHALMERS COMPANY, Milwaukee, 
reports a continuance of brisk trade in its mani- 
foid lines. A large contract was recently closed for 
electric apparatus for an extensive increase in the 
power-house equipment of the San Joaquin Power 
Company, Fresno, Calif., the additional machin- 
ery aggregating 3000 horse-power. The Tuolume 
Electric Company, San Jose, Calif., has also or- 
dered a large quantity of additional machinery in 
the way of alternating-current generators, trans- 
formers, etc., and other large contracts for equip- 
ment of the same general class are in hand. A 
large number of sales of smaller machinery and 
accessory apparatus is also reported. 
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Readers are cordially invited to contribute to this department items of news relating to plants tn their vicinity. 


ALABAMA. 


BIRMINGHAM.—The Brighton Waterworks & 
Power Company has been incorporated, with a 
capital of $10,000. 

CARBONHILL.—It is proposed to construct wa- 
ter works and an electric light plant at a cost of 
$25,000 to $35,000. No engineer has been selected 
as yet. J. S. Shannon is chairman of the Light 
Committee. 

TUSCUMBIA.—The Mussel Shoal Electric 
Company has been organized with a capital of 
$10,000 for the purpose of supplying electric light 
and power, heat, etc., from Mussel Shoals. The 
incorporators are Thos. H. Jackson, Memphis, 
Tenn., Jas. Jackson, of Tuscumbia, ana others. 


MONTGOMERY.—The Montgomery Light & 
Water Power Company has changed hands. Mr. W. 
F. Vandiver as president has sold his holdings in 
said company to Mr. McMillan, of New York. 
The company will shortly be reorganized. The 
company furnishes lights to the city of Montgom- 
ery and electric power to each of the two electric 
railway companies of this city. 


ALASEA. 


NOME.—Thaddeus Avery, Jr., chief engineer 
of the Sawtooth Electric Power Company, was 
married April 12 at San Francisco to Miss Stella 
E. Morse. 


ARIZONA. 


WINSLOW.—The Winslow Electric Light & 
Power Company has petitioned the Council for a 
franchise for transmitting electrical power for 


lighting purposes. 
ARKANSAS. 


YELLVILLE.—1saac Emery has petitioned the 
Council for a franchise for the establishment and 
maintenance of an electric light plant. 


PRAIRIE GROVE.—A franchise has been 
granted to C. L. Cummings for an electric light 
plant. Immediately after the publication of the 
ordinance the necessary machinery will be bought, 
and as the power will be furnished by the Prairie 
Grove Milling Company’s engine, the installation 
of the dynamo and the necessary wiring are all 
that is to be done. 

LITTLE ROCK.—Articles of incorporation 
were filed recently by the Merchants’ Investment 
Company of Little Rock, the purpose of which 
is to promote, construct, own and operate electric 
light and power plants for the production, gener- 
ation and furnishing of electric supplies, light, 
heat and power, and selling the same to consum- 
ers. The officers are: C. J. Kramer, president; 
Wm. S. Mitchell, vice-president; J. B. Wishen- 
dorff, secretary; Harry Lasker, treasurer. The di- 
rectors are: S. J. Beauchamp, Harry Lasker, P. J. 
O’Brien, Albert Pfeifer, G. H. Bowser, Albert D. 
Cohn, T. B. Martin, Jr., J. J. Mandlebaum, Wm. 
Bracy and Wm. S. Mitchell. The capital stock 
is $250,000, of which $56,000 has been subscribed, 
and is divided into 10,000 shares of the value of 
$25 each. It is understood that the company will 
immediately start the erection of its plant in this 


city. 


CALIFORNIA. 


VISALIA.—It is stated that bids will be re- 
ceived until June 5 for an electric franchise in 
the city. Eugene L. Scott, County Clerk. 

ANAHEIM.—The Board of City Trustees has 
authorized Engineer A. L. Lewis to prepare a re- 
port on the extension of the electric light plant 
and an increase of the water supply. 

WHITTIER. — The Edison Electric Company 
will rebuild its distributing system at this point. 
The changes to be made at the central station will 
double the capacity of the present system. 

SANTA BARBARA.—The Edison Company 
will establish a 1,500-h.p. motor generator at its 
local plant, and is to run a line shortly from 


the immense Kern Kiver plant to Santa Barbara. 


MADERA.—A Merced company is desirous of 
furnishing electric light and power to Madera, and 
will invest a capital of $100,000. The proposition 
has been brought to the notice of the Madera 
Board of Trade. 


LOS Ai.GELES.—The San Joaquin Light & 
Power Company, recently organized, has filed ar- 
ticles of incorporation, showing a capital stock 
of $8,000,000. W. G. Kerekhoff and A. C. Balch 
are among the incorporators of the new concern. 


SAN DIEGO.—The San Diego Consolidated 
Gas & Electric Company is about to absorb the 
San Diego Gas & Electric Light Company of 
this city. A large amount of new capital will be 
expended by the new company in the way of ex- 
tensions to the existing plant. 


SANTA BARBARA.—The Merchants Mutual 
Electric Light Company, which is being formed 
by merchants of Santa Barbara in opposition to 
the Edison Electric Company, is now ready to 
commence the construction of its plant at Santa 
Barbara. 

SAN JOSE.—Mr. Chester H. Pennoyer, who 
recently resigned from the service of the Califor- 
nia Gas & Electric Corporation as manager of its 
united gas and electric system in this city, has 
taken the management of the Pacific Coast office 
of the National Conduit & Cable Company, San 
Francisco. 

ANGELS.—R. E. Starkweather and C. E. 
Wishon of the California Gas & Electric Com- 
pany have been at Angels recently, planning an 
extension of the Standard Company’s electric line 
through Calaveras, Tuolumne and Merced Coun- 
ties to furnish power to the mines and lights for 
the mining belt. ° 


EUREKA.—The survey of the pole line from 
Eureka to Loleta for the North Mountain Power 
Company has been completed, and it is understood 
that actual construction work will be rushed rap- 
idly forward. A sub-station is to be established 
at Loleta and the Fortuna Lighting Company will 
tap the line at that point. 


STOCKTON.—Leopold Wallach, of New York, 
has placed a $5,000,000 bond issue for the Stanis- 
laus Electric Power Company. The company is 
to build a power plant at Murphys and supply 
energy to Stockton, San Jose and San Francisco. 
It will generate, if necessary, 24,000 horse-power 
for light and power purposes. Work on the new 
plant has commenced. 


SEBASTOPOL.—Sealed bids will be received 
by Wm. T. Searles, town clerk of Sebastopol, 
June 6, for a franchise to construct and operate 
poles, wires, transformers and other conductors 
for the transmission of ele.tricity for electric light 
and power purposes and to operate electric light 
and power system there, as applied for by the 
Sebastopol Light, Power & Water Company. 


SAN FRANCISCO.—At the recent annual 
meeting of the stockholders of the American River 
Electric Company, held in San Francisco, plans 
were discussed for extending the company’s elec- 
tric transmission system, operating from the power 
house near Placerville; to Stocktor ,Cal., and in- 
termediate points. The following directors were 
elected: M. Fleishhacker, F. H. Buck, H. Fleish- 
hacker, W. sell, A. Anderson, W. E. Gerber and 
S. C. Scheeline. 


SAN FRANCISCO.—Articles of incorporation 
of the Loon Lake Water & Power Company (suc- 
cessor to the California Water & Mining Com- 
pany) have been filed with the County Clerk. The 
company is incorporated for 200,000, with $500 
worth of stock subscribed. The officers of the 
new company are Cleaveland B. Forbes, president; 
C. M. Fitzgerald, vice-president and general mana- 
ger; Stanley Forbes, treasurer. The company’s 
principal place of business is in San Francisco. 

RENO.—The Reno Power, Light & Water Com- 
pany’s generating station at keno, Nev., has met 
its second accident within a month. The first 


shutdown was attributed to obstructions getting 
into the pipe hne and damaging the hydraulic 
end of the plant to the extent of several thousand 
dollars. A temporary supply of current for light- 
ing was then obtained from the transmission plant 
of the Truckee River General Electric Company, 
at Floriston, Cal. The plant was started up re- 
cently, but after one day’s operation broke down 
again from some cause. ‘lransformers were .burned 
out, and the damage to machinery is estimated at 
$7,000 this time. ° 


SAN FRANCISCO.—At the annual meeting 
of the San Francisco Gas & Electric Company, the 
old board of directors were reelected. There was 
no change made in the ofncers of the company, 
who are W. B. Bowen, president; A. H. Payson, 
first vice-president; C. Osgood Hooker, second 
vice-president, and Charles L. »warrett, secretary 
anu treasurer. By the end of the present year 
the concentration of nearly all of the engine- 
driven units in the Potrero electrıc power station 
will have been accomplished. The Jessie Street 
plant is being rebuilt as a model sub-station and 
by the middle of next year its last remaining 
steam engine will have been removed. «About 
2,000 horse-power is being purchased under con- 
tract from the Standard Electric transmission line, 
owned by the California Gas & Electric Corpora- 
tion. The meter department is also being thor- 
oughly overhauled. A new and more satisfactory 
system of testing meters on the consumers’ prem- 
ises has been inaugurated and a number of ad- 
ditional inspectors have been added. 


COLORADO. 


SALIDA.—Reports state that the Edison Electric 
Light Company and the Salida Light, Power & 
Utility Company, both of this city, have been 
consolidated and the two plants wili be combined 
at an early date. 


PUEBLO.—Mr. A. W. Linn has esigned his 
position as superintendent of motive power for 
the Pueblo Light & Power Company, which is con- 
trolled by the Pueblo Suburban Traction & Light- 
ing Company, to accept the position of general man- 
ager of the street car system of Seattle, Wash. 


CONNECTICUT. 


HARTFORD.—The Hartford Electric Light 
Company has been authorized to issue bonds to 
the amount of $2,000,000, and to increase its capi-- 
tal from $1,600,000 to $3,000,000. 


WILLIMANTIC.—Mr. Arthur E. Jackman, 
for some time manager of the Willimantic Gas 
& klectric Light Company, will locate in Boston, 
Mass., as manager for the Adams-Bagnall Com- 
pany, of Cleveland, O. His offices will be in the 
Boston Journal Building. 


DELAWARE. 


WILMINGTON.—At a meeting of the stock- 
holders of the Delaware Electric Light, Heat & 
Power Company the following officers were re 
elected for the ensuing year: President, E. E. 
Neff; treasurer, M. Miller; secretary, J. G. Rosen- 
thall; general manager, E. F. Gwynn. 


DOVER.—The Consumers’ Light, Heat & 
Power Company has been incorporated with a 
capital stock of $1,000,000. The incorporators are 
William M. Fook, of Chicago; James L. Wolcott 
and James H. Hughes of Delaware. The Citizens’ 
Light, Heat & Power Company, an auxiliary con- 
cern to the above, has also been incorporated with 
a capital stock of $300,000. 


WILMINGTON.—The Wilmington Electric 
Light & Power Company, which was incorporated 
recently at Dover, with a capital ef $1,000,000, 
has organized by electing the following officers: 
President, Charles C. Kurtz; secretary, Stanley 
Baker; manager of the Delmarvia Telephone Co.; 
treasurer, Henry Baird; directors, Henry P. Scott, 
Horace W. Gause, Samuel K. Smith and Charles 
C. Kurtz of this city, and George R. Webb, of 
Baltimore, Mr. Webb being largely interested in 
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both the Maryland and Delmarvia Telephone Com- 
panies. President Kurtz is said to have stated 
that the company would begin to erect a power 
plant as soon as a franchise is secured, and it is 
hoped to begin business very soon. One of the 
chief objects of the company is to heat dwellings. 
It also proposes to furnish current for light and 
power. 


FLORIDA. 


EUSTIS.—Armstrong & Smith have petitioned 
the Council for a franchise for water works and 
an electric light plant. 

MONTICELLO.—The Monticello Power Com- 
pany has been incorporated with a capital of 
$10,000 to operate an electric light and power 
plant. 


OCALA.—The Florida Power Company has 
been incorporated with a capital of $300,000 by 
W. N. Camp, R. F. Brewer, G. D. Munsing and 
others. 


TARPON SPRINGS.—It is proposed to con- 
struct an electric light plant and ice factory, at a 
cost of $6,000. Address N. F. McDonald, en- 
gineer in charge. 

ALACHUA.—The Alachua Ice & Wafer Com- 
pany has been incorporated with a capital of 
$25,000. It will construct an electric light plant. 
Incorporators: R. L. Stringtellow, R. R. Living- 
ston and others. 


ST. AUGUSTINE.—At a recent meeting of 
the City Council a communication was received 
and read from Gen. J. C. R. Foster, submitting 
a proposition to instal] an electric lighting, heat 
and power plant in this city. It is understood 
that a company is being formed, which will be 
known as the St. Augustine Gas & Electric Light 
Company and that the new plant will be installed 
as soon as the francu.se has been granted. 


GEORGIA. 


JACKSON.—J. B. McCrary, of Senoia, has 
been selected to prepare plans for water works 
and an electric light plant. 


MONROE.—The citizens have voted to issue 
$15,000 bonds for an electric light plant. J. B. 
McCrary, of Senoia, is engineer. 

OCILLA.—The City Council has decided to call 
an election to vote on issuing $20,000 bonds for 
water work and an electric light plant. 


AUSTELL.—It is proposed to construct an 
electric light plant to cost from $2,500 to $3,000. 
No engineer has been selected as yet. C. J. 
Shelverton is Mayor. 


PELHAM.—W. H. Maury, of the recently in- 
corporated Pelham Electric Light Company, writes 
that he will receive bids at once for an electric 
light plant to cost $12,000. 


TALLAPOOSA.—J. Edgar Black and J. E. 
Gelder are formulating plans for the erection of 
a new electric light plant here and are investi- 
gating the cost of a plant of sufficient size to 
supply a town of 2,500 population. 


LOUIsSVILLE.—C. F. Wagoner has resigned 
his position as manager of the city electric light 
and water works plants to accept a position as 
first assistant mechanical engineer of the Termi- 
nal Station at Atlanta, this State. 


HAWKINSVILLE.—The city of Hawkinsville 
has rescinded a 10-year contract offered by the 
Hawkinsville cotton mills to light the streets, and 
an election will probably be held on the question 
of issuing bonds for a municipal electric lighting 
plant. 


COLUMBUS.—Developments of considerable 
magnitude are being projected near Columbus. 
H. H. cfunt and Henry G. Bradlee, of Stone & 
Webster, Boston, have expressed the opinion that 
to develop the Clapp’s factory water power will 
soon become a necessity, this being located two 
miles from Columbus. The Stone & Webster peo- 
ple will likely develop 10,000 horse-power on the 
Chattahoochee River. 


COVINGTON.—The City Council of Coving- 
ton has approved the proposition of the White 
Shoals Power Company to supply electricity for 
lighting the municipality, the terms including the 
loan of $45,000 in city bonds. An election will be 
called to vote on this bond issue. The White 
Shoals Power Company will have a capital stock 
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of $150,000, and intends to develop waterpower on 
the Alcovey River, ten miles southeast of Cov- 
ington. 


HAWAII. 


HONOLULU.—The Public Works Department 
of this city has just completed plans and specifi- 
cations for a new hydraulic-electric station in 
Nunann Valley. Bids on same have been adver- 
tised and the building is to be finished by the 
1sth of June. 


HONOLULU.—Deeds have recently been re- 
corded at Honolulu, Hawaii, by which the financ- 
ing of the Kauai Electric Company will be car- 
ried out with the aid of the McBryde Sugar Com- 
pany. Over $200,000 will be spent on the plant. 
The plantation is to pay about $36,000 per year 
for the power and water. The McBryde Com- 
pany also pays over $150,000 of its second issue 
of bonds, and guarantees $150,000 of the electric 
company’s bonds. 


IDAHO. 


JULIETTA.—Armstrong & Morrison have pur- 
chased the mill and electric light business of Hol- 
brook & Son. 


LEW:iSTON.—Francis Jenkins and associates, 
of Moscow, Idaho, are giving attention to plans 
for the establishment of a large power plant at 
Elk Creek Falls, where the minimum capacity is 
about 3,500 horse-power. 


WEISER.—In regard to the construction of a 
power plant on Weiser River, the work is not 
assured yet, but it will probab:y be done. If the 
plant is constructed it will cost $50,000. Pitts, 
Ellis & Co. are interested in this plant. A. E. 
Fox is the engineer. 


AMERICAN FALLS.—The new plant of the 
American Falls Power, Light & Water Company 
has been completed and is supplying electrical 
power to Pocatello and other points. The plant 
has a capacity of 2,500 horse-power, of which 
1,250 is at present being utilized. 

BOISE.—The Utility Power Company, Ltd., 
has filed articles of incorporation, with a capi- 
tal of $300,000. J. L. Weaver, Frank Martin, L. 
J. Weaver, Henry Fitch and B. A. Dare are 
named as the incorporators. The company will 
establish plants for the generation and distribu- 
tion of electricity. 


BOISE.—The Western Power Company, which 
contemplates the installation of a 10,000-0.p. power 
plant, has been organized with the following ofh- 
cials: J. B. Coate, president; L. A. Coate, sec- 
retary and general manager; I. V. Howard, vice- 
president; A. J. Wilson, electrical engineer; G. R. 
Pritehet, Lee Bunch and C. F. Dill, directors. 

PAYE’TE.—The City Council has granted 
three franchises to William and Sinclair Main- 
land, Eastern capitalists, one for a gas plant, 
another for an electric-light plant and the third 
for electric railways. Work on the light plant 
must begin within twelve months, and cars must 
be running on the railways within eighteen 
months. 


ILLINOIS. 


GEORGETOWN.—The Georgetown Electric 
Company will expend about $15,000 in improve- 
ments. 

CARLINVILLE.—C. W. Carr, of Virden, is 
interested in the construction of an electric light 
plant in Carlinville. 

EDWARDSVILLE.—The Pana Electric Light 
plant has been sold to A. H. Bickmore & Co., the 
representatives of a New York syndicate. 

MANSFIELD.—The trustees of the village of 
Mansfield have decided to buy the light plant re- 
cently erected here. The consideration is said 
to be $7,000. 

ROCK ISLAND.—It is reported that the vil- 
lage trustees are contemplating the installation of 
an electric light plant for lighting the streets of 
the village. . 

MASON CITY.—There is talk of constructing 
an electric light plant, but nothing definite has 
yet been done. It is stated that an election will 
soon be held to vote on the question. 

ODIN.—The citizens of Odin have indorsed the 
action of the Town Board in regard to lighting 
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the village by electricity, the power for lighting 
to be furnished by the Odin Coal Company. 

CHARLESTON.—1ne Charleston Gas & Elec- 
tric Company has been sold to the Charleston Il- 
luminating Company for a consideration of $240,- 
ooo. Congressman W. B. McKinley, of Cham- 
paign, heads the new company. 


KIRKWOOD.—The Kirkwood Electric Com- 
pany, which has just been incorporated with a 
capital of $12,000, will operate an electric-light, 
heat and power plant in Kirkwood. J. F. White, 
J. F. Taylor and R. M. Houston are the incor- 
porators. 


PAWNEE.—Arthur Carswell has purchased the 
electric light plant from Alvin Underwood. 

EAST ST. LOUIS.—The St. Clair Light & 
Power Company, of East St. Louis, has obtained 
a franchise from the East St. Louis City Council 
to erect poles and to string wires and furnish elec- 
tricity in East St. Louis, provided that within a 
year the company constructs an electric light plant 
with appliances to cost not less than $50,000. 
C. L. Gray is president of the company and R. 
W. Sikking is secretary. The company was re- 
cently incorporated for a nominal sum. 


INDIANA. 
FLORA.—Dr. Ross, of Wabash, is interested 
in the construction of an electric light plant at 
Flora. 


PLAINFIELD.—W. W. Wilson, of Danville, 
has received the contract for constructing an elec- 
tric light plant at Plainfield. 


KEWANNA.—The Kewanna Light Company 
has been incorporated with a capital of $15,000. 
Dr. A. Armstrong is president. 


ALEXANDRIA.—The Alexandria Electric 
Light & Power. Company has decided to install 
a new system and add 25 arc lamps to the city 
lighting system. 

CROWN POINT.—The Crown Point Electric 
Company is making arrangements for the rebuild- 
ing of its plant. Many improvements will be 
embodied in the new plant, which will have a 
greater capacity than the old one. 


MARION.—The Citizens’ Heat & Light Com- 
pany, at a recent directors’ meeting, decided to 
go out of business. An assessment of one per 
cent. will be levied on all stockholders to meet 
tne obligations of the company. 


RICHMOND.—The municipal electric lighting 
and power plant seems to be growing in favor 
and increasing its net receipts a little each month. 
The superintendent's report for April shows that 
the receipts for lighting and power were $4,417.04, 
and the operating expenses $1,567.10, leaving a 
net balance of $2,849.94 to be turned over to 
the city treasury. 

ELKHART.—The fight between the Hen Island 
dam interests, which furnish the electric light and- 
power for South Bend, Mishawaka and Elkhart, 
and the Elkhart City Electric Company is ended 
by the purchase of the latter by Charles A. 
Gapen, who is believed to represent the Hen 
Island syndicate. The consideration is said to 
be $250,000, which is less than the plant cost. 


MONTICELLO.—The Tippecanoe Hydraulic 
Company is the name of a new company incor- 
porated recently to utilize the waterpower in the 
Tippecanoe River near Monticello. The capital 
stock is $300,000. A. A. McKain, of Indianapolis, 
is president. It is proposed to build four dams 
about six miles apart, the first to be built at 
once at Norway, one mile north of Monticello. In 
this plant the company will invest $196,000. The 
company proposes to furnish electricity for lights 
and power to Lafayette, Logansport, Delphi, Mon- 
ticello, Brookston and Frankfort. Mr. McKain 
has purchased all the land adjacent to the power 
sites. There is much interest manifested in the 
project, which is deemed perfectly feasibie. C. D. 
Meeker and D. W. Thompson, Jr., of Frankfort, 
are also interested. 

FRANKFORT.—Capitalists of this city and 
Kokomo have organized the Indiana Hydraulic 
Company, with a capital stock of $200,000, and 
filed articles of incorporation. The company was 
Organized with officers as follows: Eugene Rush, 
Frankfort, president and general manager; J. C. 
Dewees, Kokomo, vice-president; N. W. Hanna, 
Frankfort, secretary and assistant manager; Judge 
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J. V. Kent, Frankfort, treasurer and general 
counsel. These men own all of the stock. It is 
given out that the company will manufacture 
electricity, and they claim that they have already 
contracted for their entire output to an electric 
railway company that contemplates building a road 
in the State within the year. The company has 
already determined upon its location, but for the 
present declines to make this public. They will 
build a dam of solid cement thirty feet high and 
368 feet in length, and claim that the water-power 
thus obtained will be sufficient for all demands. 


INDIAN TERRITORY. 


SULPHUR.—The Sulphur Light & Power Com- 
pany has been incorporated with a capital stock 
of $100,000. 


WYNNEWOOD.—The Council has granted S. 
E. Hutchins, of Whitehall, Wis., a franchise for 
an electric light plant. 


MUSKOGEE.—H. Von Schon, Wayne County 
Bank Building, Detroit, has been selected by the 
Grand River Power Company (C. N. Haskell, 
president, Muskogee) to report on the water de- 
velopment of Grand River. About 11,000 horse- 
power is probably feasible within a reasonable 
transmission distance from Muskogee. 


TISHOMINGO.—C. N. Wells, of Tishomingo, 
and other interested parties have engaged H. Von 
Schon, Wayne County Banx Building, Detroit, 
Mich., to examine and report‘on the water power 
development of Blue River. If the engineer’s re- 
port is favorable a company will be organized 
headed by C. H. Wells, of Tishomingo. 


IOWA. 
CONRAD.—This city is to have an electric 
light plant soon. 


GLENWOOD.—The Glenwood electric 
plant is to be enlarged and improved. 


SHELDON.—O. E. Logan has let the contract 
for the construction of a large power plant. 


SIOUX CITY.—The Sioux City Gas & Electric 
Company will expena about $100,000 in improve- 
ments. 


ESSEX.—There seems to be considerable agita- 
tion here in favor of establishing a municipal elec- 
tric light plant. 

IOWA FALLS.—The Peterson Light, Heat & 
Water Company of Iowa Falls proposes building a 
power line to Alden. 


CLARINDA.—Plans are being prepared by the 
Lee Electric Light Company for the erection of a 
new power house here. 


FORT MADISON.—The Fort Madison City 
Council has voted to install thirty-six additional 
arc lamps for street lighting. 


DUBUWUE.—The City Council is discussing 
the question of putting in incandescent electric 
lights in the alleys of the business part of this 
city. 

OTTUMWA.—Contracts have been let by the 
Ottumwa Traction & Light Company for the 
building of a new power house in this city and 
the installing of new machinery at an approximate 
cost of $150,000. 


IOWA FALLS.—the Iowa Falls Electric 
Ligat & Power Company’s heat and light plants 
have been transferred to the Pearson Heat, Light 
& Water Company, a Des Moines corporation. 
The present officers will be retained. The transfer 
follows an option given the Des Moines company’s 
agents a short time ago. It is stated that the 
new company contemplates improvements and will 
add a heating system. 


WATERLOO.—Mr. Austin Burt, the newly 
elected president of the Iowa Electrical Associa- 
tion, is general manager of the Waterloo & Cedar 
Falls Gas & Electric Light Company. Mr. Burt 
was born in Detroit 35 years ago and received a 
public school education, later going to Cornell 
University. Before completing his course as me- 
chanical engineer at Cornell, he left to accept a 
position with the E. P. Allis Company, and for 
five years was assistant to Mr. Edwin Reynolds. 
ìn 1900 he returned to Cornell to complete his 
course and get his degree as mechanical engineer. 
His graduating thesis was on a test of the Buffalo 
street railway, of which he had charge. Upon 
graduation he was elected a member of Sigma 
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Xi, the scientific honor society, and also won 
the Sibley prize in mechanical arts, both of 
which serve to show his high attainments as an 
engineering student. Upon graduation he took 
the management of the Cedar Falls Light, Heat & 
Power Company. In 1902, tnis company was con- 
solidated with the one at Waterloo, and Mr. Burt 
became superintendent of the electrical depart- 
ment. Later he was made general manager of 
the whole property. He has always been a most 
useful member of the Iowa Electrical Association, 
and the Association has made a very wise choice 
in placing him at the head for the coming year. 
His ability to thoroughly analyze all operating 
problems and to make intelligent operating statis- 
tics in bettering conditions, make him valuable 
both to the company and to the Association. 


KANSAS. 
RANTOUL.—The Rantoul Light & Heat Com- 
pany has been incorporated with a capital of 
$2,000. 
MINNEAPOLIS.—R. E. Jackman is said to 
have sold his mill and e.ectric light plant to S. E. 
Jackman. 


TOPEKA.—The question of combining the city 


electric light plant with the Harrison Street pump- 


ing plant of the water works is under considera- 
tion. 


FRONTENAC.—Both the street railway com- 
pany and the Mount Carmel Coal Co. are appli- 
cants for a franchise for lignting the city by elec- 
tricity. 

COTTONWOOD FALLS.—The City Council 
is reported to have granted W. G. Smith, of Bol- 
ivar, Mo., a franchise for an electric light and 
power plant. 


W1NFIELD.—The special election to vote on 
the proposition to issue bonds to the amount of 
$15,000 for completing the electric light plant 
was lately carried. í 


GIRARD.—The city of Girard has engaged W. 
K. Palmer, consulting engineer, Kansas City, Mo., 
in connection with improvements about to be 
made in the electric lighting plant and water 
works of this city. 


HUTCHINSON.—The Committee on Lighting 
has submitted a report to the City Coun- 
cil, recommending the construction of a 
municipal electric light plant at a cost of $25,000, 
and to contract with Emerson Carey to furnish 
the current to the plant. 


LAWRENCE.—An option on the Lawrence elec- 
tric light plant has been given to a company to 
be known as the Lawrence Light, Heat & Power 
Company. The stockholders of the new company 
are Lawrence men, and it is the intention to take 
over the property at once and to make repairs, 
changes and improvements. It is planned to 
spend about $30,000 at once in an enlargement 
of the plant so it will be adequate to meet the 
demands upon it. 


KENTUCKY. 

NEWPORT.—Bids will be received by the Gen- 
era! Council of the city, on June 8, for the ex- 
clusive franchise to lay, maintain and operate gas 
pipes, etc. f 

CENTRAL CITY.—B. F. Creel writes that a 
company is about to be organized to construct an 
electric light plant at a cost of $10,000. R. B. 
Culbertson is also interested. 


CARLISLE.—Press reports state that the City 
Council will soon offer for sale a 10-year lighting 
franchise, agreeing to pay $90 per arc light per 
year for 25 or more lights to burn all night. 

PADUCAH.—David G. Wright, of St. Louis, 
mo., and other St. Louis and New York capi- 
talists are interested in the construction of an 
electric light and power plant here, to cost from 
$300,000 to $500,000. 


DANVILLE.—The Danville Light, Power & 
Traction Company has been organized in this city 
by electing Hon. Chas. C. Fox, local attorney, as 
president of the concern. The other officers 
chosen were: Walter T. Scott, of Georgetown, 
Ky., vice-president; Arnoid Honegger, of St. 
Louis, Mo., secretary, treasurer and general man- 
ager. Work has been commenced on the new 
power house, which will be pushed to completion 
as rapidly as possible. 


[Vou. XVII. 


GEORGETOWN.—Tne Georgetown Water, 
Gas, Electric Light & Power Company has been 
reorganized under the style of the Georgetown 
Water, Light, Heat & Power Company, and has 
filed articles of incorporation showing its capital 
stock to be $250,000. <A steam-heating plant will 
be added to the equipment and a new gas plant 
will be erected. The incorporators are named as 
David J. Hauss and Ross Holzman, of Cincinnati; 
R. W. Nelson and F. X. Long, of Newport, and 
>. L. Allen, of this city. 


LOUISIANA. 
ROBELINE.—This town is to be supplied with 
electric lights. 


LAKE CHARLES.—the City Council is re- 
ported to have decided to call an election to vote 
on issuing $60,000 bonds to build a municipal 
electric light plant or purchase plant of the local 
electric light company. 

NEW ORLEANS.—The formal transfer of the 
plant of the Capital Light & Power Company to 
tne Baton Rouge Electric & Gas Company has 
taken place. The plants of both companies will 
be operated until the plant of the Baton Rouge 
Electric & Gas Company is enlarged. 


SHREVEPORT.—J. F. McCulloch, of Sr. 
Louis, Mo., estimates the cost of constructing a 
municipal electric light plant at $171,000. This 
provides for a plant with a capacity of 10,000 
incandescent lights of 16 candle-power each and 
200 street arcs of 2,000 candle-power each. 


MAINE. 


DOVER.— he Eastern Electric Company has 
filed articles of incorporation, with a capital stock 
of $10,000. W. C. Woodbury is president, and 
t. E. Guernsey is treasurer, both of this city. 


PORTLAND.—The Centerville Light & Trac- 
Company is installing a complete underground 
conduit system. G. M. Gest, of New York and 
Cincinnati, was awarded the contract for the 
work. 


PORTLAND.—T.e Centerville Light & Trac- 
tion Company, of this city, capitalized with $500,- 
ooo, has been incorporated by M. V. Baldwin, 
H. E. Mason and others, to operate an electric 
lighting plant. 

BUCKFIELD.—Articles of incorporation have 
been filed by C. N. Taylor, of Wellesley, Mass., 
and H. A. Irish and F. R. Dyer, of Buckfield, for 
the Buckfield Water, Power & Electric Light Com- 
pany. The company’s capital is placed at $25,000. 

CARIBOU.—The new owners of the Caribou 
Water, Light & Power Company, George W. Irv- 
ing, J. P. Donworth and E. E. Haynes, have 
taken possession. George W. Irving was chosen 
president, E. E. Haynes, general manager andi 
treasurer; J. P. Donworth, clerk. 


BANGOR.—The Emerson Lumber Company, of 
Bangor, is planning to install an electric lighting 
plant at its new mill in Island Falls, the inten- 
tion being to have an installation large enough 
to furnish street lights in the adjacent villages. 
and to supply current to stores and residences. 


MARYLAND. 


BALTIMORE.—The Mount Washington Elec- 
tric Light & Power Company has begun the erec- 
tion of a new power-house on the site of the pres- 
ent one. The power-house will be twice the size 
of the old one and will be built of brick and 
steel. The roof will be of slate. The building 
will be equipped with the most improved ma- 
chinery when completed. John A. Sheridan & 
Co. have been awarded the contract for the erec-- 
tion of the building. 


HAGERSTOWN.—The Street Commissioners. 
of Hagerstown will enlarge the municipal electric 
light plant and have awarded to the Buckeye En- 
gine Company a contract to put in a soo-h.p. en- 
gine at a cost of $7,285, and a contract has 
been given to the Westinghouse Electric Com- 
pany to put in a generator for $5,750. This will 
double the capacity of the electric plant, which is. 
now being operated at a profit. According to a 
report just submitted the streets of Hagerstown 
during the past year were lighted at a cost of 
$44.43 per arc light a year, against $00.59 the 
previous year. Prior to the establishment of the 
municipal plant the city paid the Hagerstown 


No. 6. 


JUNE, 1905.] 


Street Railway Company $75 per arc light a 
year. 


MASSACHUSETTS. 


NORTHBORO.—tThe Blair Light Company has 
been chartered with a capital of $75,000. Thomas 
H. Blair is president and treasurer. 


rASTHAMPTON.—The directors of the East- 
hampton Gas Company have voted to construct a 
new electric light plant for street lighting. 


HAVERHILL.—E. P. Shaw has made a propo- 
sition to the Amesbury Electric Light, Heat & 
Power Company to supply electric light at Salis- 
bury Beach. 


WELLESLEY.—tThe citizens have voted to ap- 
propriate $32,000 for the construction of an elec- 
tric lighting substation. The town will purchase 
current from Vincent Goldthwait, of Westboro. 


NANTUCKET.—E. A. Chapel,  Receiver’s 
ngent, Nantucxet Gas & Electric Co., writes that 
from $10,000 to $25,000 will be expended in im- 
provements. No engineer has been appointed as 
yet. 


NORTHAMPTON.—The Northampton Electric 
Lighting Company has placed an order with the 
Buckeye Engine Company, of Salem, Ohio, -for 
a tandem compound engine of 625 horse-power, 
to take the place of a 1oo-h.p. Corliss engine. 


LYNN.—The Lynn Gas & Electric Company has 
applied for permission to increase the capital stock 
by 2,300 shares at par value $100 a share. The 
company contemplates the immediate expenditure 
of about $526,700 for gas, electrical and other 
equipment. 

FALL RIVER.—The stockholders of the Fall 
River Electric Light Company have voted to in- 
crease the capital stock from $350,000 to $600,000, 
the increase to be used for the construction of a 
new generating plant on the company’s wharf 
property and also to extend its system of distribu- 
tion. 

CHELSEA.--The Chelsea Board of Aldermen 
has passed the order authorizing the installation 
o1 a new street lighting system. The order au- 
thorizes the mayor to obtain bids. The number 
of arc electric lights in the city wui be cut down 
to 74, and the incandescent system will be em- 
ployed. 


MICHIGAN. 


ALBION.—The Council has granted a 30-year 
franchise to the Albion Electric Light Company. 


GRAND RAPIDS.—A franchise, has been 
granted to the Grand Rapids & Muskegon Water 
Power w Electric Company. 


BATTLE CREEK.—tThe citizens are reported 
to have voted in favor of municipal ownership of 
the gas and electric light plants. 


HOWAKD CITY.—A _ 10-year franchise has 
been granted A. O’Donnell, of this city, by the 
Council to furnish electricity for all uses. 


TRAVERSE CITY.—A committee has been ap- 
pointed to visit plants in certain Michigan cities 
and prepare prices on a plant of from roo to 
300 light capacity. 

SAULT STE. MARIE.—W. F. Kingman, who 
has for some time been general manager of the 
Edison Sault Electric Company, has accepted a 
position as manager of the power department of 
the Detroit Edison Company. 


MENOMINEE.—Wm. Holmes, of Menominee, 
writes that it is proposed to develop the water 
power of Menominee River, at a probable cost 
of $250,000, but nothing definite has yet been 
done. Engineer, N. M. Edwards, of Appleton. 


SAULT STE. MARIE.—The Edison Sault 
Electric Company is reported to have filed a 
mortgage for $500,000, the proceeds to be used 
in extending the power plant. The first section 
of the new plant will develop between 2,500 and 
3,000 horse-power. 


DELROIT.—The Miami Avenue station of the 
Detroit Edison Company was the scene of an ac- 
cident in the bursting of one of the large genera- 
tors which was running at the rate of 635 r.p.m. 
Pieces of the commutator were thrown in every 
direction, doing considerable damage. The man- 
ager’s desk which stood near by was entirely de- 
molished, 
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ROSE CITY.—The Rose City Manufacturing 
Company is figuring on putting in a city elec- 
tric lighting plant. Andrew King, an electrician 
of Bay City, has been figuring out the cost. Su- 
perintendent W. A. Humphrey will confer with 
Greif Bros., of Cleveland, who own the plant of 
the company and thinks it probable that the city 
will soon be lighted by electricity. 


MINNESOTA. 
GIBBON.—This town is considering the con- 
struction of an electric light plant. 


ATKIN.—It is stated that the Aitkin Power & 
Light Company will construct a water power plant 
at a cost of $20,000. 


MARSHALL.—It is reported that improve- 
ments have been recommended to the water . orks 
and electric light plant. 


MELROSE.—Oscar Claussen, of St. Paul, will 
prepare plans for the proposed water works and 
electric light plant. The probable cost of work 
will be $30,000. : 

MOORHEAD.—Bids have been advertised for 
furnishing a 300-k.w. generating unit for the elec- 
tric light plant, at a probable cost of $20,000. E. P. 
Burch, Minneapolis, is the engineer. 

SOUTH ST. PAUL.—The South St. Paul 
Power, Heating & Lighting Company is about to 
petition the Village Council for a franchise. Emil 
Erick and John Coates are among the incorpora- 
tors. 


MINNEAPOLIS.—The Hughes Electric Com- 
pany, of this city, recently filed articles of in- 
corporation with a capital stock of $100,000. A 
central lighting plant will be established, supply- 
ing both gas and electricity, at a cost of about 
$50,000. 


MISSISSIPPI. 


STARKVILLE.—It has been voted to issue 
$8,000 bonds to improve the water works and 
electric plant. T. M. Cummings is city clerk. 


LAUREL.—The Laurel Improvement Company 
has been granted a franchise by the city of Lau- 
rel for a light and power station. lt will begin 
at once the erection of a $25,000 plant. 


MONTROSE.—The Montrose Lumber Com- 
pany will ask for a charter with a capital uf $25,- 
ooo to construct an electric light plant and water 
works among other enterprises. Incorporators: 
John O. Gusham, W. P. Hutto and others. 


GREENVILLE.—The Greenville Light & Power 
Company is reported to have purchased the stock 
and plant of the Delta Electric Light, Power & 
Manufacturing Company, but none of the particu- 
lars of the transaction have been made public at 
the present writing. 

MERIDIAN.—The Mayor and Boards of Al- 
dermen and Councilmen have granted L. W. 
Ullman a franchise for the operation of an elec- 
tric light and power plant for a period of 45 
years, also the contract for lighting the city for 5 
years at $69.50 each for 200 arc lights. 


HATTIESBURG.—The organization of the Hat- 
tiesburg Traction, Light & Power Company, capi- 
talized at $250,000, has just been perfected with 
the following named officers: President, H. A. 
Camp, Lumberton; first vice-president and general 
manager, H. L. McKee, Meridian; second vice- 
president and chairman of executive committee, 
George L. Hawkins; secretary and treasurer, A. 
F. Thomasson. 


MISSOURL 


JOPLIN.—The board of public works is prepar- 
ing to spend $30,000 on the city’s electric light 
plant. 

BRECKENRIDGE.—At a special election a 
proposition to bond this city for $10,000, for 
the purpose of putting in an electric light plant, 
was carried. 


MONTANA. 


HELENA.—The Rocky Mountain Development 
Company, capitalized at $50,000, recently filed its 
articles of incorporation. Among those projecting 
the new enterprise are F. L. Sizer and A. W. 
Martin. 

GLASGOW.—A. W. Mahon, city engineer, 
writes that estimates have been submitted to the 
wayor and Council for water works and aa elec 
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tric light plant; a sewerage system will probably 
be constructed, too, the entire cost to be $60,000. 


NEBRASEA. 


WISNER.—The special election held recently to 
decide the matter of issuing bonds to the amount 
of $9,000 for the constructing of a lighting sys- 
tem for the village, resulted in a victory for the 
bonds. 

GRAND ISLAND.—The citizens have voted to 
construct an electric light plant, to cost not more 
than $35,000. It is proposed to vote on bonds 
later, which action will determine the matter. C. 
A. Baldwin is city engineer. 

OMAHA.—The city has entered into a four- 
year agreement with the Omaha Electric Light & 
Power Company, whereby the latter is to light 
the city’s streets for $75 per light per year. This 
is a reduction of $19.50 from the present rate. 
The city is to use at least 600 lights at all times. 


ALMA.—Bids will be received by the City 
Clerk until June 8 for furnishing material and 
constructing an electric light plant and water works 
system, consisting of approximately a ro-in. tubu- 
lar well, power house, machinery setting, etc.; two 
6o-in. x 14-ft. return flue tubular boilers and one 
150-h.p. heater, one 6o-h.p. high speed engine, a 
40-k.w. direct-current dynamo, fixtures, poles, wire, 
lamps, etc., a simple, duplex steam fire pump, a 
boiler feed pump and a deep well power pump, 
about 1% miles of water pipe with hydrants, 
valves, etc., a standpipe or elevated steel tank 
and tower; also gas producer plant. M. A. Earl, 
Contracting Engineer, 1416 First National Bank 
Building, Chicago, Ill. 

HASTINGS.—The city of Hastings has ar- 
ranged with Allis-Chalmers Company, of Milwau- 
xee, for an equipment of an electric lighting plant. 
The generating unit will consist of a heavy-duty 
cross-compound Reynolds Corliss engine, with cy- 
linders 14 and 22 in. in diameter and a 36-in. 
stroke, direct-connected to asingle-phase Bul- 
lock alternator. The engine will be constructed 
at the West Allis Milwaukee Works and the elec- 
trical apparatus furnished by its electrical depart- 
ment, the Bullock Electric Manufacturing Com- 
pany, of Cincinnati. The generator is to be pro- 
vided with an exciter, rheostats and other auxil- 
iary apparatus, and a switchboard panel will be 
installed. 


NEVADA. 


KENO.—The power plant of the Reno Power, 
light & Water Company has been almost wrecked 
again. The transformers were burned out and 
damage to the extent of about $7,000 is re 
ported. 


NEW HAMPSHIRE. 

LACONIA.—Mr. F. H. Corson has become su- 
perintendent of the Winnipesaukee Gas & Electric 
Company, of this city. He had held this position 
before. 

CONCORD.—At a meeting of the stocknolders 
of the Concord Electric Company in this city, it 
was voted to increase the preferred stock of the 
company by a new issue of $50,000. The proceeds 
will be used for perfecting the company’s plant at 
Sewall’s Falls. 


NEW JERSEY. 


PLEASANTVILLE.—The Shore Electric Light 
Company has sold its plant to the new Atlantic 
City Company, which obtained a franchise from 
the Borough Council. 

HIGHTSTOWN.—Mayor Norton is agitating 
the matter of municipal ownership, but his reso- 
lution submitted to the Council did not seem to 
be considered very favorably. 

BEVERLY.—The Cinnaminson Electric Light, 
Power & Heating Company, of Riverside, has se- 
cured the contract for lighting the city by elec- 
tricity for five years, at $2,850 per year. 

‘LYRENTON.—The National Light & Improve- 
ment Company has been incorporated here with 
a capital of $2,000,000, to supply cities with gas 
and electric light. Incorporators: H. C. Scott, of 
St. Louis, Mo.; L. B. Dailey and Thomas F. Bar- 
rett, both of Jersey City. 

PATERSON.—The Paterson Electric Light, 
Heat & Power Company has been incorporated 
with a capital stock of $500,000. The incorpora- 
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tors are Peter S. Van Kirk, Angelo H. Knapp, 
Thomas J. Arnold, Mangold H. Ellenbogen, Rob- 
ert Gaede, Walter Bamford and Joseph Bamford. 


BRANCHVILLE.—The certificate of incorpo- 
ration of the Branchville Electric, Water, Power 
& Lighting Company has been filed in the clerk’s 
otnce, at Newton. The incorporators are Charles 
H. Crisman, of Branchville; Samuel S. Wills, of 
Andover, and E. T. Wills, of Stanhope. The com- 
pany is capitalized at $30,000, and has $1,000 
paid in. i 


NEW YORK. 


ILION.—The Governor has signed the bill legal- 
izing issue of bonds for the repair of the electric 
light plant. 


WATKINS.—The property of the Watkins Gas 
& Electric Lıght Company has been sold to M. L. 
Dreisbach, of Easton, Pa., for $7,500. 


AUBURN.—The City Council has let the con- 
tract for lighting the city with electricity to the 
Auburn Light, Heat & Power Company. 


WATERFORD.—The Waterford Electric Light, 
Heat & Power Company has filed a certificate of 
increase of capital from $50,000 to $500,000. 


BLASDELL.—The Blasdell Electric Company 
has been incorporated; capital, $50,000. J. B. 
Wall, of Buffalo, is one of the incorporators. 


WATERFORD.—The Waterford Electric Light, 
Heat & Power Company of Waterford, has in- 
creased its capital stock from $50,000 to $500,000. 


NYACK.—A franchise has been grantea the 
Rockland & Orange County Electric Company, of 
Monroe, to establish a line in the town of Ches- 
ter. 


HERMON.—Cullimore & Killelea, of Hermon, 
are interested in the construction of an electric 
light plant. Geo. Gould, of Ogdensburg, is the 
engineer. 

PHOENIX.—The Phoenix Fuel, Ligbt & Wa- 
ter Company has been incorporated with a capital 
of $100,000 by J. O. Hawley and L. C. Hall, of 
Canandaigua. 

CHATHAM.—The Lindenwald Light, Heat & 
Power Company, of Chatham, has been incorpo- 
rated; capital, $25,000, to operate in Columbia 
County and the City of Hudson. 


CAZENOVIA.—The Cazenovia Electric Com- 
pany has been incorporated; capital, $30,000. In- 
corporators: R. F. Hubbard, of Cazenovia; R. S. 
Brewster, of New York, and others. 


HEMPSTEAD, L. I.—The Nassau & Suffolk 
Lighting Company has been formed at Hempstead; 
capital, $50,000. Directors: S. M. Havens, D. T. 
Ackerly and F. C. Henser, New York. 


NEW YORK CITY.—The Marshall Light, Heat 
& Power Company has been formed; capital, $150,- 
ooo. Directors: H. G. Villard, Gustav Ulbricht, 
Roger Lewis, all of New York City. 


UTICA.—The Central New York Power Com- 
pany, of Utica, has been incorporated; capital, 
$1,000,000. Directors: Wm. E. Lewis, Utica; 
Harry Patton, Whitesboro and others. 


NORTH TONAWANDA.—It is stated that bids 
will be received until June 6 by Geo. J. Smith, 
City Clerk, for lighting the city for a period of 
one or three years from August 1, 1905. 

FULTON.—The Overland Power Company has 
been incorporated; capital, $20,000. Directors: 
Simon B. Storer and Geo. W. Pulver, of Syra- 
cuse, and Louis W. Emerich, of Fulton. 


NEW una CITY.—Plans have been filed for 
a three-story power station to be constructed by the 
New York Edison Company on First Avenue and 
39th Street. It will cost about $1,500,000. 


YONKERS.—The Lawrence Park Heat, Light & 
Power Company has been incorporated with a capi- 
tal stock of $50,000. The directors are W. V. D. 
Lawrence, J. J. Lannin and A. W. Lawrence, New 
York. 


CANTON.—The electric light company plans to 
make improvements in its plant to the extent of 
$10,000. New buildings will be erected, and two 
100-h.p. engines and one 120-kilowatt generator 
will be installed. 


TROY.—The Troy Public Service Company has 
been incorporated, to operate in Rensselaer and 
Albany Counties; capital, $100,000. Directors: 


AMERICAN ELECTRICIAN 


Michael F. O’Connor, Chas. S. Aldrich and Edw. 
Murphy, 2d, of Troy. 

HOLLEY.—The Village Trustees are stated to 
have granted the Niagara Falls Liectric Trans 
mission Company a franchise to erect poles and 
construct lines in the village for electric light, 
heat and power purposes. 

TROY.—The Troy Public Service Company has 
been formed at Troy to supply gas and electricity 


for light, heat and power purposes; capital, $100,- 


ooo. Directors: Michael F. O’Connor, Charles S. 
Aldrich and Edward Murphy, 2d, Troy. 


BELLPORT.—The Bellport Lighting Company 
has been incorporated with a capital of $10,000. 
Directors: Edmund F. Hawkins, Isaac H. Cleaves, 
George Carman, Alfred S. Osborne, Everett M. 
Price, William F. Gardner and Henry E. Cor- 
win, of Bellport. 


OSSINING.—The Northern Westchester Light- 
ing Company, of Ossining, has been incorporated 
with a capital of $1,000,000, to supply gas and elec- 
tricity for light, heat and power purposes. Direc- 
tors: Wm. J. Bagnell and Jas. H. Hagerty, of 
Brooklyn; Alex. Keogh, of New Rochelle, and 
others. 


SARATOGA SPRINGS.—P. F. Roohan, for- 
merly superintendent of the Saratoga Springs 
Electric Light & Power Company, has been ap- 
pointed manager of the lighting and power di- 
vision of the Hudson River Power Company, with 
special charge of the plants between Albany and 
Glens Falls. 


sANDY HILL.—The Glens Falls Light Com- 
pany, of Glens Falls, has secured a 50-year fran- 
chise to operate in Sandy Hill. The company 
will furnish incandescent lights for 10 cents per 
k.w.-hour and supply current for manufacturing 
purposes at 5 cents per k.w.-hour; 2,000-C.p. arc 
lights to be $70 per lamp per year. 

BXxOOKLYN. — The Interinsular Heating, 
Lighting & Power Company has been incorporated 
to manufacture and sell gas and electricity for 
light, heat and power purposes in Queens, Suf- 
folk, Nassau and Richmond; capital stock, $50,000. 
Directors: John Eckhardt, of New York City; 
Elbert D. McLean, of Yonkers, and Edward A. 
Cracke, of Brooklyn. 

ALBANY.—The Electric Power & Transmission 
Company of Niagara County has filed articles of 
incorporation with the Secretary or State. It has 
$5,000,000 capital, and may operate anywhere be- 
tween Albany and Buffalo. Its directors are Ed- 
waru B. Bruce, Allan C. Rearick, Edward E. 
Stowell, Frank H. Cole, New York, and John 
J. Daly, Brooklyn. 

SYRACUSE.—The Oswego River Power Trans- 
mission Company, of Syracuse, has been incor- 
porated, to supply gas and electricity for power, 
light and heat in the counties of Onondaga and 
Oswego in particular, with the privilege of opera- 
ting all through the State; capital, $20,000. Direc- 
tors: Simon B. Storer, Louis W. Emerich and 
Geo. W. Pulver, of Syracuse. 

MALONE.—The Malone Light & Power Com- 
pany has under consideration a proposition for in- 
stalling a complete duplicate plant at its works 
one mile north of here. The present plant is on 
the west side of the river, and the new one will 
be on the east side, directly opposite. Plans are 
now being made for tne new equipment, and bids 
have been asked for machinery and supplies. 

ALBANY.—The Hanover Light & Power Com- 
pany, of Albany, has been incorporated with a 
capital of $2,000,000 to furnish gas and elec- 
tricity for light, heat and power in Albany, Buf- 
faio, Utica, Syracuse, Rochester, Troy and other 
cities in New York State. The incorporators are 
Edmund G. DuMazuel, Fred K. Morris, of New 
York, and Wm. Brower and Maurice S. Decker, 
of East Orange, N. J., and others. 

BUFFALO.—The Western Counties Transmis- 
sion Company, of Buffalo, has been incorporated; 
capital, $2,000,000. Directors: Robt. W. Pome- 
roy, Jos. G. Dudley, Harry T. Ramsdell and oth- 
ers. This company is te cover the counties of 
Erie, Niagara, Chautauqua, Cattaraugus, Genesee, 
Orleans, Wyoming, Allegheny, Monroe, Living- 
ston, Ontario, Wayne, Yates, Schuyler, Chemung, 
Cayuga, Tompkins, Tioga, Oswego, Seneca, Onon- 
daga, Cortland, Broome, Oneida, Madison, Chen- 
ango and Herkimer. 
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NORTH CAROLINA. 


WAYNESVILLE.—The citizens have voted to 
install a system of electric lighting. 


WASHINGTON.—The citizens here voted $15,- 
ooo additional bonds for an electric light plant 
for the city. 


FAYETTEVILLE.—The Fayetteville Gas & 
Electric Company has been sold to J. H. Martin, 
of New York. 

KINGS MOUNTAIN.—The citizens have voted 
to issue $15,000 bonds for the construction of an 
electric light plant. 

WILMINGTON.—Bids will be received until 
June 8 by A. M. Waddell, Mayor, for lighting 
the city with gas and electricity. 

MT. GILEAD.—The Mt. Gilead Telephone & 
Electric Light Company has been chartered by 
J. R. Blair and others; capital, $25,000. 


WINSTON.—An election has just been car- 
ried for bonds at Winston in the interest of the 


interurban electric railway for which $37,000 was 
voted. 


MOREHEAD CITY.—It is reported that the 
question of installing an electric light plant in 
connection with a water supply for fire protec- 
tion is under consideration. 


OXFORD.—A charter has been issued to the 
Oxford Water & Electric Company with $50,000 
capital, for the purpose of constructing water- 
works and an electric light plant for this town. 
The incorporators are Harry L. Millner, of Mor- 
gantown; W. T. Sherman, of Washington, D. C. 


FAYETTEVILLE.—The Cape Fear Electric 
Power Company has offered to buy the city elec- 
tric light plant and all other appliances, subject 
to a mortgage of $15,000 in bonds running from 
1902 to 1932. To meet them, the company guar- 
antees to pay $750 interest annually, and to set 
aside such a sinking fund as will meet the bonds 
at maturity. The company engages to furnish 51 
arc lights of 1200 candle power, the city having 
the option of increasing this number when desired. 


CHARLOTTE.—It is reported that all of the 
numerous water powers on the Catawba River, 
where thousands of horse-power are available and 
several already developed, are to be consolidated. 
Dr. Gil Wylie, of New York, and president of 
the Catawba Power Company, of Fort Mill and 
Charlotte, is at the head of the interests con- 
cerned in the rumored developments. The Ca- 
tawba people have recently secured control of a 
valuable power near Camden, S. C., for some- 
thing like $125,000. 

GREENSBORO.—Mr. R. H. Gamwell is gen- 
eral manager of the Greensboro. Electric Com- 
pany, and we learn that the Greensboro Railway 
& Light Company has been chartered by the 
Secretary of State with $750,000 authorized capi- 
tal for the purpose of purchasing, constructing and 
operating street railways and light plants, the 
subscribers to the stock being F. R. Williamson, 
of Flemington, N. J.; R. H. Gamwell, of Greens- 
boro; W. M. Wherry, Jr., and W. A. Morgan, of 
New York, and W. W. Gamwell, of Pittsfield, 
Mass. 


NORTH DAKOTA. 


ENDERLIN.—C. C. Dalrymple is stated to 
have secured a franchise for an electric plant. 

WILLISTON.—The citizens have voted to con- 
struct an electric light plant and install a system 
of water works. 


RUGBY.—A. H. Jones is said to have secured 
a franchise for an electric light plant and a 
telephone system. 


OHIO. 


SIDNEY.—A franchise has been granted to the 
New Bremen Electric Light Company to light the 
streets of this city. 


HENO.—The Middletown Electric Light & 


- Power Company has received the contract to light 


the streets of this city. 


McCOMB.—The electric light plant has been 
purchased by this town for $5,000. Bonds will be 
issued to pay for the same. 


WARREN.—Plans are being made to greatly. 


enlarge the plant of the Youngstown Gas & Elec- 
tric Company on North Avenue. 


BELLEFONTAINE.—Bellefontaine has voted 


’ 
ri 
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in favor of issuing $50,000 bonds for improving 
the municipal electric light plant. 


CLEVELAND.—The People’s Electric Light & 
Power Company is reported incorporated with a 
capital of $10,000 by H. I. Emerson, W. Mc- 
Bride, D. F. Crane and others. 


LOVELAND.—The Loveland Citizens’ Elec- 
tric Company has been incorporated with $100,000 
capital stock by H. C. Hubbell, C. B. Vandervort, 
Joseph Baeth, H. S. Tunneson and H. C. Ramsey. 

NORWALK.—The Board of Public Service is 
reported to have granted to the Cleveland & South- 
western Traction Company (E. F. Schneider, 
purchasing agent, Cleveland)’ a franchise to light 
Norwalk. 

COLUMBUS.—The Columbus Public Service 
Company will increase its capital an additional 


$250,000 to be used in enlarging the plant at 17th. 


and Mound Streets and in extending the hot- 
water system into sections on the East Side. 


BARNESVILLE.—The contract for lighting 
the village by electricity has been awarded to 
the Barnesville Gas & Electric Company, of 
Barnesville, at $75 per light per year for arc 
lights, and $19 per light per year for incandes- 
cents. 


SPRINGFIELD.—The Springfield Light & 
Power Company, which was owned by the Ameri- 
can Railways Company, of Philadelphia, has been 
bought by the People’s Light, Heat & Power 
Company, of this city. The new concern is a 
combination of all the public service companies 
and is said to be incorporated for $2,000,000. 
Among the incorporators are: F. M. Hagan, 
Walter L. Weaver and John F. Zimmerman. 


HAMILTON.—The Hamilton Gas & Electric 
Company will expend about $500,00 in improving 
the plants recently acquired through a merger 
of the Hamilton-Otto Coke Company, the Ham- 
ilton Electric Light Company, and the Hamilton 
Gas & Coke Company. The improvements will 
include a new electric plant, new overhead con- 
struction for electric service and general en- 
largement of the three plants. 

ELYRIA.—The stockholders of the Ford 
Light & Heating Company have organized by 
electing the following named officers: J. C. Hill, 
president; E. A. Berry, vice-president; L. B. Fau- 
ver, secretary; J. C. Smith, treasurer; E. E. 
Martin, assistant treasurer. The company will 
move its plant to Elyria from Garretsville, where 
it was formerly known as the Ford Lighting 
Company. The capital stock has been increased 
from $25,000 to $50,000. 

CINCINNATI.—The Cincinnati Gas & Elec- 
tric Company, at its annual meeting, arranged 
for large expenditures on new gas and electric 
light development. The report of President 
Keenan showed a gain for the year of 1,169 
consumers of electricity. During the year nine- 
teen isolated electric light plants were shut 
down in order to change over to the company’s 
service. Two-thirds of the entire voting stock 
was represented and resulted in the election of 
the following board of directors: Stephen R. 
Burton, J. T. Carew, Briggs Cunningham, R. A. 
Holden, J. B. Foraker, Jr., A. H. Hinkle, Nor- 
man Kenan, M. E. Moch, W. Cooper Procter, 
C. H. Rowe, J. G. Schmidlapp, W. S. Rowe, M. 
M. White and Casimir L. Werk. 


OKLAHOMA TERRITORY. 
; GUTHRIE.—The Guthrie Electric Light & 

Power Company, of which Thomas H. Smith is 
president, will enlarge its plant in the near 
future. | 

McLOUD.—The business men of this city 
are considering the proposition of several pro- 
moters to put in an electric light plant. S. J. 
Williams is said to be among those interested 
in the project. 

OREGON. 

HARRISBURG.—The City Council is re- 
ported to have decided to issue bonds for water 
works and an electric light plant. 

IONE.—It has been decided to issue bonds 
to cover the cost of a municipal electric light- 
ing plant, which will be installed immediately. 

CASTLE ROCK.—A franchise has been 
granted to the Kalama Light & Power Company 
allowing it to furnish electric light and power. 
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PRAIRIE GROVE.—C. L. Cummings & Son 
are ready to receive bids for the construction 
of an electric light plant to cost from $2000 to 
$3000. . 

BAKER CITY.—The Baker Light & Power 
Company has been incorporated with a capital 
stock of $400,000, by C. A. Johns, F. N. Averill 
and J. H. Parker. This corporation takes over 
the Rock Creek Power Company and the Baker 
City Gas & Electric Company. l 


WASCO.—W. M. Barnett, of Wasco, presi- 
dent and manager of the Wasco Milling Com- 
pany, writes that it is proposed to construct an 
electric light and power plant to cost from $35,- 
000 to $40,000. Engineer A. M. Mohr, The 
Dalles. The plant will be located about thirteen 
miles east of Wasco on John Day River. 


LA GRANDE.—The Grande Ronde Electric 
Company and the La Grande Storage Water 
Company have consolidated. The directors of 
the company are J. A. Thronsen, Walter M. 
Pierce, W. G. Hunter and T. H. Crawford. 
Power on the Cove line will be developed first. 
The Grande Ronde Company gets power from 
Cove and the La Grande Company from Morgan 
Lake. 


SALEM.—The management of the Citizens’ 
Light & Traction Company, of this city, is making 
preparations for the proposed electric road from 
Salem to Portland, Ore. Manager A. Welch an- 
nounces that plans are being perfected for the 
establishment of a power-generating plant on 
the upper Santiam, with a minimum capacity of 
15,000 horse-power. The cost of installation for 
the transmission of power to Salem will be not 
less than $300,000. 


PENNSYLVANIA. 


ALLENTOWN.—The Merchants’ Light & Pow- 
er Company has petitioned the Council for a light 
and power franchise. 


YORK HAVEN.—The York Haven Water & 
Power Company has decided to extend its lines to 
Lancaster County and in Dauphin County. 


SCRANTON.—An ordinance has been intro- 
duced in the Council granting a franchise to the 
West Scranton Light Heat & Power Company. 


KENNETT SQUARE.—Bids have been ad- 
vertised by the Borough Council for lighting the 
streets, hall and fire engine house in this borough. 


READING.—Judge Hassler at Lancaster has 
awarded control of the Lancaster Electric Light 
Heat & Power Company to a Philadelphia syndi- 
cate, headed by Clarence H. Burr, to reorganize 
the concern. 


MAYTOWN.—This village has contracted to 
have its streets illuminated by electric lights. 

COLUMBIA.—The Council is reported to have 
passed an ordinance granting a franchise to the 
Columbia Light & Power Company. 


TOWER CITY.—H. T. Bressler has completed 
arrangements for the erection of a new electric 
plan to provide lights for this city, Williams- 
town, Lykens, Wiconisco, Rinerton and Jobns- 
town. The plant will be located here. 


SHENANDOAH.—The directors of the Citi- 
zens’ Electric Light Company have elected officers 
as follows: president, William Krick; vice-presi- 
dent, W. H. Waters; secretary, J. W. Daddow; 
superintendent and treasurer, T. F. Bradigan. 


FORT WASHINGTON.—Harvey S. Souder and 
Samuel S. Alderfer, both of Souderton, and 
others are about to petition the Gove-nor for a 
charter for the Wissahickon Electric Company, to 
supply light, heat and power in Whitemarsh 
Township. 


FRACKVILLE.—The Frackville & Gilberton 
Light, Heat & Power Company has elected as 
directors W. C. Wagner, John Dunlap, Samuel 
Bailey, Orval Miller, Garrett Keating, Thomas 
Lafferty, David Taggart, C. A. Blieler and G. 
W. Johnson. The officers are: President, David 
Taggart; secretary, C. A. Blieler; treasurer, L. C. 
Anstock. 


PHILLIPSBURG.—The Phillipsburg Electric 
Light Company will spend $40,000 in making im- 
provements. New engine and new machinery 
have been ordered. These will be placed in the 
power house of the Centre & Clearfield Street 
Railway Company, whose large boilers will be 
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utilized to furnish the power. The company 
proposes also to furnish the power for lighting 
Osceola. 


MONONGAHELA.—The_ option given the 
Pennsylvania Railroad Company on the property 
of the Monongahela Electric Light Company and 
the property formerly occupied by the Monon- 
gahela Milling Company at Monongahela has 
been taken up and it is probable the trans- 
action will be closed at once. Examination of 
the titles to the properties is being made now, 
after which the railroad company will take formal 
possession. 

PITTSBURG.—The contract for the electrical 
construction work and apparatus for the fil- 
tration plant being contruction at Aspinwall has 
been awarded to the Morganstern-Ochiltree 
Company, of Pittsburg. It includes the instal- 
lation of a complete power and lighting system, 
telephone exchange, police and time-clock systems. 
All the power, lighting and telephone cables 
will be placed underground, the conduits to in- 
clude cables sufficient for supplying about 20,000 
lights. 

WILKESBARRE.—The directors of the Wyom- 
ing Valley Gas & Electric Company at a meeting 
here May 11: approved of work already under 


_way, also recommending an additional expendi- 


ture for equipment of power houses and for 
other machinery. They authorized an expenditure 
of $75,000 for new gas making machinery and 
laying new pipe. Ambrose West, of Plymouth; 
C. H. Gist, of Philadelphia, and W. H. Ander- 
son, of Grand Rapids, Mich., are reported to be 


among the directors. 


YORK.—Charles H. Baer, president of the 
Merchants’ Electric Light, Heat & Power Com- 
pany, closed a contract with Epbraim Hugentug- 
ler, assistant custodian of the York Post Office 
building, for supplying that structure with current 
for lighting and power for a period of a year. 
One year ago the Edison Light Company entered 
upon the contract to supply the Federal building 
with current, that corporation being the lowest 
bidder at that time, but the bid recently submitted 
by the Merchants’ Company against the Edison 
Company’s bid was lower still and the contract 
was awarded accordingly. 


SELINGSGROVE.—Bids will be received June 
1 by George W. Agenseller, secretary Middlecreek 
Electric Company, Middleburg, for constructing 
a complete water power electric plant, on Mid- 
dlecreek, two miles south of Selingsgrove, for 
supplying light, heat and power to Selings- 
grove, Sunbury, Northumberland, and perhaps to 
Middleburg, .to consists of a dam across a ravine, 
about 360 ft.; spillway of dam to be rso ft. long, 
dam to be 17 ft. high above water as per print; a 
tunnel and excavation 1255 ft. long through 
mountain for head race; two units consisting of 
four wheels, direct connected to two generators, 
switchboards, power house and 25 or 30 miles of 
line construction. 


YORK.—The Hillside Water & Power Com- 
pany and the Susquehanna Water & Power Com- 
pany have been merged into McCall’s Ferry Wa- 
ter & Power Company. The merger is taken to 
mean that an electric power plant will be in- 
stalled at McCall’s Ferry in the near future. 
These two companies, while chartered at nomi- 
nal hgures, have invested thousands of dollars in 
land adjoining the river shores. They have se- 
cured every tract of land for miles up and down 
the river and have hundreds and thousands of 
dollars tied up until a plant is built and power 
is being furnished to the large cities. It is 
stated that New York capitalists are interested. 
The location of the plant will make it possible 
to supply current to Baltimore, Wilmington, York, 
Havre de Grace and Philadelphia. 

RHODE ISLAND. 

CENTRAL FALLS.—This city, which is sup- 
plied with light by the Pawtucket Electric Com- 
pany, is determined to own its own lighting plant. 
The present contract with the Pawtucket concern 
will not expire for five years, but the City Coun- 
cil has already secured an option on a site, and 
at its next meeting will probably make an appro- 
priation for a suitable structure. 

SOUTH CAROLINA. 

ORANGEBURG.—The commissioners of public 
works of Orangeburg have been instructed to se- 
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cure information as to the best machinery, etc., 
for improving the lighting system. About $5,000 
is to be expended. 


COLUMBIA.—The Columbia Electric Street 
Railway Light & Power Company is to acquire 
by purchase the Columbia Water Power Company. 
Mr. F. S. Anable, of Boston, and Mr. Francis K. 
Carey, of Baltimore, are interested. An auxiliary 
steam plant costing $300,000 is to be erected to 
be used in emergencies and the company is to 
supply motive power to the factories, mills, rail- 
way and other plants here. Á 


SOUTH DAKOTA. 
VERMILLION.—The citizens have voted in fa- 
vor of municipal ownership of the electric light 
plant. 


BERESFORD.—A. O. Hanson has purchased 
the mill and electric light business of M. M. 
Doyle & Son. 


DEADWOOD.—The Lead and Deadwood Elec- 
tric Light Companies are reported to have been 
consolidated and will expend about $1,000,000 
in the installation of new machinery and build- 
ing transmission lines; a power plant will also 
be constructed at Pluma. N. E. Franklin, of 
Deadwood, is reported interested. 


TENNESSEE. 
OLIVER SPRINGS.—It is said that Rich 
Brothers will install an electric-light plant here. 


BOLIVAR.—It is proposed to petition the State 
Legislature for permission to issue $20,000 bonds 
for water works and an electric light plant. 


HARRIMAN.—H. A. Coles, of Atlanta, Ga., 
has prepared estimates for a new electric light 
plant for Harriman. He estimates the cost at 
$40,000. 


DRESDEN.—The State Senate is reported to 
have passed a bill authorizing this city to issue 
$10,000 bonds for water works and an electric 
light plant. 


CLARKSVILLE.—The Clarksville Street Rail- 
way Company has purchased the plant of the 
Queen City Electric Light & Power Company; ex- 
tensive improvements will be made. 


NASHVILLzr.—A bill has been introduced in 
the Tennessee Legislature providing for a tax of 
$1,000 on electric light plants of 1,000 lights or 
over, and $2,500 in cities of 100,000 inhabitants 
or more, 


MEMPHIS.—A committee has been appointed 
by Mayor Williams to secure information as to 
cost, etc., of an electric light plant, to be owned 
and operated by the city at a probable cost of 
$1,000,000. 


KNOXVILLE.—James B. Cahoon, Consulting 
Engineer, 42 Broadway, New York, N. Y., writes 
that only preliminary work has yet been done on 
the proposed plant of the Knoxville Power Com- 
pany; probable cost of work complete, $2,790,000. 


SHELBYVILLE.—Bids will be received by the 
Light Commission at Shelbyville, Tenn., until 
June 6 for furnishing twenty or more 32,000-c.p. 
enclosed arc lamps for street lighting purposes, 
the prices to be based on a ten-year contract with 
a franchise for commercial lighting at prices to 
be proposed by the bidder. 


TEXAS. 

BRYAN.—The building and operating of an 
electric light plant here is considered favorably 
by the committee of aldermen, who were appointed 
to look into the matter. 


MARBLE FALLS.—M. H. Reed is interested 
in the construction of an electric light and power 
plant to be constructed here at a cost of $160,000. 
No engineer has been chosen yet. 


GAINESVILLE.—The Gainesville Electric Rail- 
way & Light Company, recently incorporated with 
a capital of $50,000, is preparing to begin active 
work on its proposed power plant. The company 
has also been granted a franchise to build and 
operate a system of electric railways in Gaines- 
ville. 

CLARKSVILLE.—The Clarksville Light & 
Power Company has been sold to the Clarksville 
Light Company, a new concern, composed of D. 
W. Cheatham, president; B. A. Dinwiddie, vice- 
president; John W. O'Neill, secretary, and A. M. 
Graves. The company has also purchased ma- 
chinery for an ice plant, which it will run in 
connection with the light plant. 
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UTAH. 


EPHRAIM.—The citizens have voted to con- 
struct an electric light plant at a cost of $20,000. 
Jas. Frost is City Recorder. 


COALVILLE.—An election will probably soon 
be held to vote on issuing $10,000 bonds for the 
construction of an electric light plant. 

OGDEN.—A company will shortly be organized 
here to estalish an electric lighting plant, $30,000 
having already been subscribed for the purpose. 


SALT LAKE CITY.—The Cramer Electric 
Company of this city, with a capital of $50,000, 
has been incorporated. Lee Cramer is president. 

SALT LAKE CITY.—Wnm. A. Clark, of Salt 
Lake City, has made application to the State En- 
gineer to appropriate 300-second feet of water 
from Blacksmiths Fork River for the development 
of power. It is expected that 2,000 horse-power 
will be generated, most of which will have to 
be transmitted for a distance of about sixty miles; 
total cost of plant and lines will be about $75,000. 


VERMONT. 


BENNINGTON.—The Bennington Electric 
Company has taken over the Bennington Water 
& Light Company. 

MONTPELIER.—Mr. J. E. Davidson, who has 
been connected with the Port Huron (Mich.) 
Power & Light Company for the past six years 
as secretary, has resigned that position to accept 
a similar one with the Consolidated Light & Power 
Company, of Montpelier, Vt. The latter company 
has been transferred to Wilbur F. Davison, A. D. 
Bennett, George Moore, of Port Huron, Mich., 
and some Eastern associates. The sale was made 
on a cash basis for about $200,000. The com- 
pany’s system extends from Bolton Falls, 12 miles 
below this city, to the granite quarries in Barre. 
It supplies municipal lights for Montpelier and 
Barre, besides a large number of private lights, 
and furnishes power for the electric railway and 
several granite plants. The property has been in 
the hands of the National Life Insurance Com- 
pany for some years. 


VIRGINIA. 


ASHLAND.—It is reported that the Virginia 
Passenger & Power Company has received the con- 
tract for lighting this town with electricity. 

RICHMOND.—E. W. Trafford, recently ap- 
pointea by the city to report on the matter of a 
municipal electric light plant, is stated to have 
completed his report and estimates the cost of a 
plant at $400,000. Mr. Dabney, Chairman Light- 
ing Committee. 


WASHINGTON. 


UNIONTOWN.—M. J. Shields, of Moscow, 
Idaho, has petitioned for a franchise for an elec- 
tric light plant. 


SEATTLE.—The Seattle Electric Company is 


considering the extension of its system to the - 


northeastern part of city. 


SEATTLE.—The Mutual Light & Heat Com- 
pany, of this city, has gone into new hands. N. H. 
Latimer is now the president. 


BELLINGHAM.—The City Council will estab- 
lish an electric light plant in connection with the 
pumping plant on Sehome Hill. 


PALOUSE.—Reports state that the Palouse 
Light & Power Company will install a new 260- 
h.p. compound condensing engine in its power 
plant about July 1. 

SUMAS.—Franchises have been granted to the 
Sumas Electric Light, Water & Power Company. 
Work upon the plant is to commence at an early 
date and it will cost $20,000. 


KENNEWICK.—C. E. Wood, of Genesee, 
Idaho, offers to put in an electric light system 
and a flour mill here at once if he can secure a 
franchise for the electric light system. 


GOLDENDALE.—H. W. Fellows, of Spokane, is 
interested in the construction of an electric light 
plant at Goldendale, to cost about $50,000. Power 
is to be developed from the falls of the Little 
Klickitat. 


PROSSER.—President E. F. Benson, of the 
Prosser Falls Land & Power Company, has filed 
a notice at the office of the county auditor of the 
appropriation of 5,000 cubic feet of water per 
second from the Columbia River, to be diverted 
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at Priest Rapids, for the purpose of generating 
electric power at that point and transmitting the 
same to Prosser. 


WEST VIRGINIA. 


MARLINTON.—The Marlinton Light & Water 
Company proposes constructing water works and 
an electric light plant here. 

WELCH.—The Citizens’ Light & Water Com- 
pany, of Welch, has been incorporated by the 
Secretary of State. Capital stock, $25,000. In- 
corporators: W. Burbridge Payne, James A. 
Strather, Edgar P. Rucker, I. J. Rhodes, M. W. 
Hutson, Louis Morse, C. D. Brewster, A. Q. Letz, 
L. Masil, Welch, W. Va. 


WISCONSIN. 


SPRING VALLEY.—The Council is reported 
to have granted R. D. Harrison a franchise for 
an electric light plant. 

GREEN BAY.—The Green Bay Gas & Electric 
Company has been formed, capital $750,000. In- 
corporators: William Mainland, Ralph M. Burtis 
and Sinclair Mainland. 


‘BURLINGTON.—lIn regard to the construction 


of an electric light plant, for which the citizens 


recently voted to issue $8,000 bonds, the Council 
is taking steps to construct a plant with a capacity 
of fifty 2,000 candle-power arc lamps. 


WAUWATOSA.—tThe County Board of Super- 
visors, at a meeting at Milwaukee, May 9, is stated 
to have passed a resolution providing for the ap- 
propriation of $100 to be used to prepare plans 
for the installation of a general light and heating 
plant and a pumping station for the county insti- 
tutions at Wauwatosa. 


LA CROSSE.—The Wisconsin Light & Power 
Company, of La Crosse, has placed orders with 
the Westinghouse Companies covering the entire 
equipment of a large light and power plant. Be- 
sides two alternating-current generators with an 
output of 400 kilowatts each, which will be driven 
by steam turbines, there are three vertical steam 
engines, one of which will be connected to a 25- 
k.w. direct-current generator. In addition, there 
will be installed two motor-generator sets, each 
consisting of a 7\%4-k.w. direct-current generator 
and a 1s-h.p. induction motor, three 10-k.w. and 
three 15-k.w. transformers, one 6,600-volt ro-panel 
switchboard and one 220-volt arc-lamp panel, 
fifteen low-equivalent lighting arresters and choke 
coils, and 25,000 incandescent lamps with Edison 
bases. 


CANADA. 


OXFORD.—The electric light plant and many 
business places were totally destroyed by a recent 
fire. 


NIAGARA FALLS, ONT.—The Ontario Power 
Company has awarded a contract to the Archbold- 
Brady Company, of Syracuse, N. Y., for the con- 
struction and erection of 200 steel towers for the 
double transmission line from the company’s plant 
at Niagara Falls down the river and across to 
the American side, a distance of about six miles. 
The contract amounts to $50,000. 


OTTAWA, ONT.—An important epoch in elec- 
trical development in Ontario has been marked by 
the action of the Railway Committee of the Pro- 
vincial Legislature. A Government clause has 
been inserted in a bill retaining to the Govern- 
ment the right to transmit electricity from water 
powers to the municipalities. This step probably 
foreshadows an advanced policy on the part of the 
Government for the development of water re- 
sources in the interests of municipalities. Public 
ownership of public utilities seems to be the ob- 
ject in view. 

ST. JOHN, N. B.—United States capitalists who 
make up the Electrico-Manganese Company are de- 
positing $50,000 with the New Brunswick Govern- 
ment as evidence of good faith that they will 
develop the great water power of Grand Falls on 
the St. John River. Their project includes es- 
tablishment of ferro-manganese mills, the opera- 
tion by electricity of a railway from Campbellton 
to a point near the Maine border and transmission 
of electricity down the St. John River Valley for 
lighting and manufacturing. The expenditure is 
estimated at from $3,000,000 to $4,000,000. In 
the company are Barton E. Kingman, of New 
York, and Frederick Sayles, of Providence. 
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MODERN AUSTRIAN HYDRO-ELECTRIC GENERATING PLANT. 


SOME FEATURES OF THE CENTRAL STA- 
TION IN ZWOLFMALGREIEN. 


BY A. STEENS. 


The conditions which had to be consid- 
ered in the construction of the recently 
opened electric light and power plant at 


works for the distribution of water for pri- 
vate consumption. Such a combination was 
in itself a guarantee for the-cost of erection 
and running expenses, while promising 
highly favorable returns on the capital in- 
vested. 

The town of Zw6lfmalgreien had for a 
long time felt the need of a system for 


it made a better domestic water service a 
necessity. The matter was investigated, 
and while studying it the requirements of 
the neighboring townships of Gries and 
Korneid were likewise taken into considera- 
tion.. The committee in charge of the sur- 
vey decided to harness the springs of the 
“Hals,” in the Eggenthal, as well as those 
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FIG. I.—INTERIOR VIEW OF THE HYDRO-ELECTRIC STATION AT ZWÖLF M ALGREIEN, 


Zwolfmalgreien, a town near Bozen in the 
Tyrol, are of such a striking nature aš to 
stamp the entire plant with a peculiar inter- 
est. The fundamental conception, domi- 
nating the entire undertaking, was that of 
combining an electric plant with water- 


drinking-water distribution, as there were 
only three wells and a wooden aqueduct 
bringing water from the neighborhood of 
Bratenstein. The rising manufacturing in- 
terests of the place and the large and con- 
stantly growing number of tourists visiting 


of the Ruselquelle and 


the Ramegler- 
quelle, which furnish 50 litres of water per 
second, and to lay the water conduit through 
the Eggenthalerstrasse. But the committee 
was obliged to abandon the plan on account 
of the numerous difficulties encountered. A 
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choice of two alternatives was still left, one 
of which was an overhead pipe line sus- 
pended from the rocks and the building of 
an aqueduct, and the other the construction 
of an underground passageway or tunnel. 
The first alternative had to be abandoned 
on account of serious technical difficulties, 
and consequently the second plan, that of 
placing the supply conduits in an under- 
ground passageway or tunnel cut through 
the mountain, was resorted to. 

In order to reduce the estimate for build- 
ing a drinking-water 
supply system, the 
town decided to 
likewise carry out 
the plan which had 
been under consid- 
eration for a long 
time, viz.: the in- 
stallation of an elec- 
tric plant, and the 
use of the drinking- 
water supply tunnel 
for transmitting the 
hydraulic power 
which was tobesup- 
plied from the Eg- 
genthalerbach. Af- 
ter an examination 
of the various plans, 
the one proposed by 
the Ateliers de Con- 
struction Oerlikon 
(Oerlikon Works) 


was adopted, and 
this firm was en- 
trusted with the 


construction of the 
entire installation. 
The hydraulic 
power is furnished 
by the Eggenthaler- 
bach; this creek has 
its source at the 
foot of the Latemar 
group in the Dolo- 
mite mountain 
chain, is reinforced 
throughout its 
course by the waters 
from two other 
creeks, the Zangen- 
bach and the Wel- 
schofenbach, and 


empties into the 
Eisack River near 
Kardaun. At their 
average height (220 
millimetres) the 
flow of the waters 
of the Eggenthaler- 


bach is about 2.32 
metres. Gauge tests have shown that the 


minimum quantity of water was 600 litres 
per second. The terms of the contract al- 
low of the taking of a maximum of 1000 
litres of water per second from the creek. 

The upper end of the water dam is 516.1 
metres above the sea level, and 3.375 kil- 
ometres from the plant; it is constructed 
of masonry, with a total length of 60 metres 
and a width of 4.5 metres at the top, which 
latter is covered with boards which when 
damaged, may be easily replaced. 
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The water flows through five openings at 
the intake proper, provided with gratings, 
each of which can be taken out separately, 
and is composed of gas pipes having a 
diameter of 50 millimetres.. The bottom of 
the collecting channel is made of concrete, 
and the side walls, which are partly built 
against the rocks, are constructed of mas- 
onry. The bottom of the collecting channel 
has been made lower than that of the main 
channel which it supplies for the purpose 
of preventing a part of the substances car- 


FIG. 2.—HYDRO-ELECTRIC STATION AT ZWOLFMALGREIEN, SHOWING PIPE LINE. 


ried along by the water from being carried 
down into the tunnel, the result being that 


most of the rolling pebbles and other im- 


purities carried along by the creek are de- 
posited on the bottom of the collecting 
channel, whence they are from time to time 
removed by the opening of a sluice gate, 
which is I metre wide and 2.5 metres high 
and located in a prolongation of the col- 
lecting channel. 

The passageway or tunnel, which is at a 
right angle to the collecting channel, is pro- 
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vided with a grating at the intake, the 
spaces between the bars of which are I5 
millimetres. Two more siuice gates, I 
metre wide and 2.5 metres high, have been 
placed farther in the tunnel, and eight dis- 
charge sluice gates have been distributed 
along the entire length of the tunnel. 

The tunnel runs for nearly its entire 
length through good rock (porphyry). 
Disintegrated rock has in a few isolated 
places been encountered, requiring at these 
points the construction of a lining of ma- 
sonry. The water 
furnishing the mo- 
tive power occupies 
a space of I sq. 
metre at the lower 
part of the tunnel, 
and a wooden floor- 
ing has been éon- 
structed above this 
flow of water, sup- 
ported by the rails 
which were used 
during the boring of 
the tunnel. There is 
still a space of 1.6 . 
metres above this 
flooring, so that it is 
possible to pass 
through the tunnel 
throughout its entire 
length. At the side 
of this flooring and 
supported by the 
same rails, is the 
drinking water con- 
duit, with an inside 
diameter of 225 
millimetres. The 
grade of the tunnel 
is 1.5 per thousand, 
and the water flows 
at a speed of 1 to 
1.5 metres per sec- 
ond. At the lower 
end of the tunnel the 
water is discharged 
into a “water cham- 
ber” located at an 
altitude of 551 me- 
tres above the sea- 
level. This “water 
chamber,” which is 
constructed entirely 
of concrete, is not 
intended to serve as 
a reservoir, but 
merely as an inter- 
mediary station be- 
tween the supply 
tunnel and the hy- 
draulic pressure pipe, 
which is the final water container. In or- 
der to remove the impurities which settle at 
the bottom of the “water chamber,” a dis- 
charge sluice gate has been constructed at 
one of its sides. The entrance to the hy- 
draulic pressure pipe is opposite the tunnel 
outlet, which latter may be closed by means 
of a gate. The pressure pipe has an air 
outlet ‘located at the intake, which outlet 
allows the air to escape when the pipe is 
filled under pressure. 

The pipe is constructed entirely of steel 
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power) is used, or, in other words, when all 


four turbines are in operation. 

The central power house is located at 
the entrance of the Eggen valley, near Kar- 
daun, at the place called Florkeller, on the 
left bank of the creek known as the Eggen- 
thalerbach, and at an altitude of 300 metres 
above sea-level. It is located about 700 
metres up-stream above the mouth of the 
last named creek, where it flows into the 
Eisack river and is about 4 kilometres from 
the Bozen railway station. 

The plant comprises a main building with 
an area of 374.5 sq. metres and contains the 
large dynamo room (275 sq. metres). There 
is, Moreover, an annex, a two-story build- 
ing, the lower floor of which is occupied 
as an instrument room (25.4 sq. metres), 
while the second story is used as an office. 
The repair shop has been located in the 
basement on the side toward the creek, 
covering an area of 29.55 sq. metres. A 
staircase connects the dynamo room with 
the office. The wall of the latter nearest 
the dynamo room has a large window, al- 
lowing a full view of the machinery from 
the second story. The repair shop is like- 
wise directly connected with the dynamo 
room by means of a staircase. The build- 
ing has concrete floor and walls of masonry 


FIG, 3.—TRANSFORMER TURRET. 


plate; it is 416.4 metres in length, and at 
11 different places along its length the 
thicknesses of the pipe walls are progres- 
sively increased, so that while the steel 
plates measure only 5 millimetres at the top, 
they have a thickness of 15 millimetres in 
the last section, at the lower end. The in- 
side diameter of the pipe is 900 millimetres 
and each length is 6 metres; the longitu- 
dinal seams are fastened by two rows of 
rivets, with a single row for joining the 
ends. The flanges, with the exception of 
those of the lowest part (which are of cast 
steel), are of forged iron. The pipe, at 
regular intervals, rests free on cast-iron 
supports, solidly fastened to concrete blocks. 
Care has been taken to solidly anchor the 
conduit at the four bends which occur along 
its entire length; it is, furthermore, pro- 
vided with expansion joints at three places 
and it terminates at the lower end in a 
trench 33 metres long, cut out of the moun- 
tain rock immediately alongside the walls 
of the power plant. The gross fall that may 


be used for power purposes (measured 
down to the turbine shaft), 1s 210 metres, 
while the net fall is 208 metres. The max- 
imum speed of the water is I.42 metres per 


second; this maximum speed 1s obtained 
when all the power at hand (2000 horse- FIG. 4.—SWITCH HOUSE FOR CHANGING FROM UNDERGROUND TO OVERHEAD DISTRIBUTION, 
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(porphyry). The roof is supported by 
an iron framing to which a wire netting is 
fastened, holding the inner plastering. The 
floor of the dynamo room is covered with 
cement slabs. A platform has been erected 
in front of the switchboard, at a height of 
400 millimetres above the floor of the dyna- 
mo room. This platform is constructed of 
a block of cement, covered with linoleum, 
and a rubber matting is provided to insure 
perfect insulation. The floor of the appara- 
tus room is of concrete and likewise covered 
with rubber matting. A traveling crane 
of 7.5 tons capacity is installed in the dy- 
namo room, capable of handling any one of 
the five hydro-electric units. As soon as the 
installation shall have been entirely com- 


pleted there will be 
four hydro - electric 
units in active ser- 
vice, while a fifth will 
be held in reserve. 

The works are 
lighted by three 15- 
ampere arc lights, 
connected in series; 
8 incandescent lamps 
fastened on brackets 
in groups of two, and 
two additional incan- 
descent lamps for 
lighting the switch- 
board. In addition 
to the above, kero- . 
sene lamps have been 
furnished for use, 
should the electric 
current fail. The in- 
strument room is 
lighted by two incan- 
descent lamps. 

The ditch for the 
water supply conduit 
is outside, and runs 
along the southern 
frontage of the build- 
ing. This ditch, which 
extends the entire 
length of the build- 
ing, is lined with 
concrete and is two 
metres wide, with a 
depth of 1.7 metres. 

The turbines, as ne Ls 
well as the hydraulic s 
pressure piping, the 
iron parts of the water intake and of the 
water chamber, were furnished by J. Ig. 
Rusch. of*.Dornzirn, Voralberg, Austria. 
The lower part of the hydraulic service 
pipe in the above-mentioned ditch contains 
the water distributing device and the five 
conical outlets for conveying the water to 
the turbines. Each of these outlets is pro- 
vided with a high pressure slide-valve, and 
in front of the first there is an air chamber. 
The distributing device is provided with 
four safety valves and a cleaning-out valve 
at the lower end. The latter has a bell- 
shaped protector for the purpose of suf- 
ficiently diminishing the water velocity to 
prevent damage to the concrete lining of 
the ditch. 

The turbines are constructed for a net 
fall of 208 metres. 
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water per second and produce 500 horse- 
power when running at the rate of 500 
r.p.m., which corresponds to 80 per cent of 
the full power guaranteed by the builder. 
They are of the Rusch “spoon” type of con- 
struction. l 
After passing through a controlling valve 
the water enters the turbine chamber and 
from there passes to the distributor, which 
consists of phosphor-bronze troughs. Each 
trough may be separately closed by a cog 
crown wheel valve, which is likewise con- 
structed of phosphor-bronze. This valve is 


controlled by means of a hand wheel placed 
on the platform in front of the switchboard. 
The spoons or buckets of the turbine wheel 
are of white metal and may easily be re- 


FIG. di TRANSFORMER TURRET FOR HIGH-TENSION CURRENT. 


placed when damaged. The controlling 
valve in front of the turbine chamber, which 
automatically regulates the inflow of the 
water, is moved by an hydraulic relay 
operated by a very sensitive ball governor. 

The water required for operating the 
hydraulic relay is taken from the service 
pipe and passes through a double filter be- 
fore reaching the relay. Any jerky op- 
eration of the governor is slowed down by 
an oil regulator, and further regulation is 
secured by safety valves connected with the 
above-mentioned distributing device, placed 
alongside of a 3250-kilogram fly-wheel, 1450 
millimetres in diameter. As soon as the 
water pressure rises above the normal point 
these safety valves allow a certain quantity 
of water to escape. An air chamber placed 


They use 226 litres ofin the front part of the first neck of the dis- 
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tributing device prevents water hammering: 

Direct-driven speed gauges from the 
dynamo shafts are provided for noting the 
generator speeds. According to the builder’s 
guarantee, whenever sudden changes in the 
load take place amounting to as much as 50 
per cent the speed variations must not ex- 
ceed 3 per cent, more or less, and for load 
changes amounting to 100 per cent the speed 
must show a minimum variation of 6 per 
cent, more or less. Tests have been made 
for the purpose of determining the regu- 
lating quality of the apparatus. The load 
was varied by the use of water resistances, 
and the tests showed that when suddenly 
changing from a load of 380 horse-power 
to no load the speed of the turbine varied 
only 2%4 per cent from that which it-made 
with a 380-h.p. load. A comparison between 
a turbine running without a load at full 
head and a turbine running with a full load 
could be easily and safely made. 

The generators, which have a capacity of 
500 horse-power each, were furnished by 
the Oerlikon Works. At a speed of 500 
revolutions per minute they produce a 3600- 
volt, three-phase current of 5Q cycles. The 
power factor is 0.8. The generators are 
coupled to the turbines through elastic 
coupling flanges. aie 

The armature space. Measures 1400 milli- 
metres. ,The armature, which has 72 slots, 


‘is provided with 18 coils, each of which is 


composed. of 17 two-wire windings of a 
diameter of 04.0 to 04.6 millimetres. These 
coils are wound to gauge. The diameter of 
the rotor is 1390 millimetres. The 12 con- 
ductor coils which are connected in series 
are each composed of forty 3x33-millimetre, 
copper-tape windings for the field. The 
different windings are insulated from each 


‘other by means of a 0.5-millimetre asbestos 


layer. 

The exciters are keyed direct to the gen- 
erator shafts and produce a current of 200 
amperes. They are provided with 12 car- 
bon brushes, 24 by 16 millimetres in size. 

The conductors connecting the generators 
and the exciters with the switchboard are 
for a part of their total length enclosed in 
a conduit sunk in the floor of the dynamo 
room and covered with sheet iron. On 
leaving the conduit they run through a 
channel in the basement. The main con- 
ductors are fastened to double-petticoat, 
porcelain insulators on iron supports. The 
conductors for the exciting current are fast- 
ened to small cylindrical insulators. 

The controlling apparatus, fuses, bus- 
bars, etc., are placed in a room separated 
from the dynamo room by the switchboard, 
which is constructed of white marble panels 
enclosed in a channel iron frame. Below 
the marble slabs the partition is constructed 
of perforated sheet iron, which allows of a 
continuous ventilation for the switchboard. 

Of the five panels which make up the 
board, the first three, counting from the left, 
are for the three generators already in- 
stalled. Each slab is provided with an am- 
meter for measuring the primary current of 
the generator, another ammeter for the ex- 
citing current, the handle for the three-pole 
circuit-breaker and the hand-wheel for the 
regulator. 
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There being two bus-bar systems, one 
for the light and the other for the power 
circuit, the fourth panel is provided with 
an ammeter and a voltmeter for each of the 
bus-bar systems. A common voltmeter with 
switch has been provided for measuring the 


_ phase tension of the different generators. 


All the voltmeters have been so mounted 
that they may be turned. The fourth panel 
has placed alongside of synchronizing 
lamps, the lever of a three-pole circuit- 
breaker, by means of which the two bus-bar 
systems may be connected in parallel. 

The switchboard room is divided in two 
parts by an aisle enclosed on both sides by 
an insulated railing. On the side nearest 
to the dynamo room there are for each 
dynamo a three-pole circuit-breaker, three 
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they reach the inside of the roof where the 
lightning arresters are placed, grounded by 
means of 6 millimetre copper wires. At 
the place where they pass through the par- 
tition the wires of the lighting and power 
circuits run through glass tubes. 

The two high-voltage systems, that form 
the lighting circuit as well as the power 
circuit, are partly underground. 

The overhead conductors, both for light- 
ing and power, are composed of 3 semi- 
hard copper wires 7 millimetres in diameter, 
follow at the start the left bank of the Eg- 


genthalerbach to Ganserhof, where there is - 


a transformer. Here it passes over the 


creek and follows it bank to where it flows 
into the Eisack, which it crosses at this 
point, the distance between the supports on 
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covered wire 4.5 millimetres in diameter. 

The above mentioned turret is erected for 
the purpose of changing the overhead line 
into an underground one. It is square built, 
of masonry, and has a height of 6.75 metres. 
The sides of the inside square measures 1.9 
metres, and the walls are 3500 millimetres 
thick. There is an iron frame in the in- 
side, which supports the Thomson lightning 
arresters, the induction lightning arresters 
with their induction coil and the three sin- 
gle-pole, high voltage fuses for each circuit. 
In the lower part of the turret are the 
connecting parts for the cables. 

The cables are paper insulated, lead en- 
closed and covered with two layers of rib- 
bon steel and tarred jute. The lighting and 
the power cables are placed side by side 


FIG. 6.—INCANDESCENT LAMP POST AT GRIES, 


single-pole, high-tension fuse switches, the 
switchboard transformer with two fuses in 
the primary circuit and the regulating resist- 
ances. 

In the opposite part have been placed 
aluminum bus-bars for the light service as 
well as those for the power service, each of 
these being provided with a fuse. More- 
over, there is a three-pole switch for each 
generator, which arrangement permits of 
switching the generators either on the light 
or on the power circuit. In the same part 
of the switchboard room is placed a 7-kilo- 
volt-ampere transformer furnishing the cur- 
rent for the lighting of the plant as well as 
for the neighboring dwellings. 

Beyond the fuses the conductors run up- 
wards through two holes in the ceiling until 


both banks being 45 metres. The over- 
head line, which is 800 metres in length, 
ends go metres farther on a turret. The 
weight of the copper used for the lines is 
1700 kilograms and the number of poles is 
26. These poles, made of larch wood, meas- 
ure I5 metres in height and have a diameter 
of 18 to 26 centimetres at the top. They 
are planted in the earth to a depth of 16 to 
18 metres. 

Each pole is surmounted by a lightning 
arrester, grounded by means of a 6-milli- 
metre copper wire, at the base of which is a 
400 to 450-millimetre ground plate. In or- 
der to make sure that the lightning arrest- 
ers will work even in case of a defect in 
one of the copper grounding wires, they 
have all been connected by means of a zinc- 


FIG. 7.—OVERHEAD SECONDARY LINES AND STREET LAMP. 


in a bed of sand, and are covered with 
porphyry slabs under a 700 millimetre layer 
of earth. 5080.1 metres of 3x50 square milli- 
metre cable are used, as well as 3288.4 
metres 3x25 square millimetre and 1721.7 
metres 3x15 square millimetre cable, making 
a total length of 10,090.2 metres of cable. 
For the underground system, moreover, 53 
joint boxes and 26 connection boxes have 
been used. 

The transformers have been placed in 
cylindrical turrets constructed of forged 
sheet iron, anchored in a concrete block. 
There are two sizes of turrets, viz.: Those 
from which the secondary conductors start 
out in the shape of overhead lines, and 
which measure 6 metres in height, and 
those from which run the secondary conduc- 
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tors in the form of cables, which are only 
4 metres high. According to the number of 
high voltage fuses which must be enclosed 
in the turrets, they have a diameter of 
either 1422 millimetres or 1600 millimetres. 
The frame supporting the apparatus is sep- 
arately anchored in the concrete and is, 
furthermore, fastened to the turret wall by 
means of screws. Each turret has three 
doors, one of which leads to the trans- 
formers, the second to the high voltage ap- 
paratus and the third to the low voltage de- 
vices. The cables, which are provided with 


a connection box, enter the turret on the . 


side where the high voltage apparatus 1s 
placed. Both the lighting and power cables 
leave the turret on the same side, where 
the high voltage fuses required for the line, 
as well as the tree-pole, high tension 
fuses for the transformers are likewise to 
be found. These latter are located between 
the high and low voltage sides. Whenever 
two transformers are found in the same 
turret, one has been placed above the other. 
All the transformers are grounded by a 6 
millimetre copper conductor anchored at 
its base in a 500 by 500 millimetre ground 
plate. On the low voltage side, on a white 
marble slab are placed the three-pole cir- 
cuit breakers for the low voltage system, 
as well as the fuses for the secondary trans- 
former coils and for the secondary circuit. 
The same marble slab supports the circuit 
breakers for the public lighting service. 

Transformers are provided for the light- 
ing circuit only. The high voltage currents 
_ pass,through..the. transformer turrets for 
the purpose of making it possible, in case 
of accident to the high voltage lighting 
system, to feed the transformers from the 
power system. 

At Zwolfmalgreien there are seven 6 
metre and two 4 metre, and at Fries three 4 
metre turrets. Moreover, a room of the 
Hotel Stigel at Zwolfmalgreien, built of ma- 
sonry, is used as a transforming station. 

In only one of the several stations does 
the primary current enter through an over- 
head line. The transformers reduce the 
lighting current to a voltage of 150. All 
the motors of more than two horse-power 
have been switched on to transformers, 
which are gradually being installed in ac- 
cordance with actual requirements. At pres- 
ent the transformers feeding the lighting 


circuit are twelve in number, representing 


a total of 137.5 kilowatts. 

At those localities where the consumption 
. of electricity is very large, and where the 
esthetic question is more important than 
the cost, underground conduits are being 
used. At other points the secondary con- 
ducts are strung overhead. The low voltage 
cables, as far as their construction and in- 
stallation are concerned, are identical to 
those for high voltage. 

3138 metres of cable have been laid. rang- 
ing in size from 3x50 square millimetres to 
2X35, 3x20 down to 3x10 square millimetres. 
The overhead conducts are 5.6 and 7 milli- 
metres in diameter. They are supported on 
porcelain double petticoat insulators, fast- 
ened to wooden poles of a height of Io 
metres. These poles carry a four millimetre 
wire for the incandescent lamps supplied 
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for the public lighting service, as well as 
two, or even four wires of the same size for 
the arc lights. All low voltage conductors 
are of semi-hard copper. 

The poles are surmounted by a sheet iron 
cap and a point. All these points are con- 
nected by means of a 3.5 millimetre iron 
wire. At distances of 3 or 4 poles this 
wire is grounded through a conductor of 
the same metal and diameter, soldered to a 
zinced iron plate. 

The arc lights for the public lighting cir- 
cuit are supported on lamp posts or sus- 
pended from steel wires strung across the 
streets. These lamp posts are thicker at the 
bottom than at the top, made in one piece 
and provided with a pedestal, cast iron ro- 
settes and a forged iron arm. The height 
of the lamp above the street level is 6 
metres. The lamp uses I5 amperes and 
gives 800 candle-power. They are con- 
nected in series, in groups of 3 or 4. 

All the incandescent lamps for the public 
lighting service are 32 candle-power. They 
are either fastened to the poles, to the 
houses, or (at Gries) to lamp posts. The 
supporting arms for the incandescent lamps 
are forged iron and 750 millimetres: long. 
They are provided with a conical reflector 
and a protecting globe hermetically closed. 
The height of the lamps above the street 
level is 4 metres. 
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as well as for power purposes is paid for 
either in an annual sum for each lamp or 
each horse-power, or at the rate of con- 
sumption as indicated by the meter. 

More or less important rebates are al- 
lowed when this last method of payment 
is chosen, which rebates vary according to 
the size of the installation. The various 
localities to be lighted have been classified 
to facilitate the figuring of prices in lump 
annual sums. An annual rental is paid for 
the use of the metre. 
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INDIVIDUAL VS. BELT DRIVE IN ELECTRI- 
CALLY OPERATED SHOPS. 


BY PUTNAM A. BATES. 


Very few shop managers will dispute the 


question or the desirability of driving their 


machinery by electricity, but when a canvass 
is made of all the machine shops and fac- 
tories throughout the entire country, one 
cannot help but be impressed with the fact 
that the electrically driven shop is as yet, 
greatly in the minority, and even in the 
establishments where the electric motor 1s 
used, the electric idea has not been car- 
ried anywhere near far enough to permit 
of the full advantages being received from 
this method of power transmission. 
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FIG. I.—LOAD DIAGRAM SHOWING POWER CONSUMED BY A 25-H.P. MOTOR IN BOILER SHOP. 


As mentioned above, the circuit breakers 
and the fuses for the public lighting cir- 
cuit are placed in the transformer tur- 
rets. At the present time 23 arc lights and 
60 incandescent lamps have been installed 
at Zwolfmalgreien for the public lighting 
service. Gries has been supplied with 2 arc 
lights and 35 incandescent lamps (all in- 
stalled on lamp posts). At the time the 
station was started 2000 lamps were used 
in the private lighting service, the lamps 
being 5 to 25 candle power. 

The works employ, in addition to a gen- 
eral manager, a chief engineer, two engi- 
neers, a workman for the plant and a line- 
man, a box trimmer and a workman for 
the lighting circuit. The works are run 
day and night. The current for lighting 


What is the reason for this condition? Is 
it that the electric motor has not yet dem- 
onstrated its worth for general power pur- 
poses? These are questions which naturally 
suggest themselves when one has occasion 
to visit a manufacturing establishment or 
machine shop where power is still trans- 
mitted by belting and shafting, rope drive 
or other mechanical means. 

A consideration of these two questions 
and an analysis of the situation which sug- 
gests them may be at this time of some 
interest to those whose fortune or misfor- 
tune it is to have to utilize power in ac- 
complishing the ends which they are daily 
striving for. 

During the past fifteen years there has 
naturally been a great deal of progress and 
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improvement: made in the methods of ap- 
plying the electric motor to machinery, so 
that the energy which is transmitted electri- 
cally to the motor may be applied by the 
latter directly to the device by which the 
energy is to be utilized. There has also 
been a vast improvement in the construc- 
tion of the electric motor itself, and owing 
to the large number of manufacturing con- 
cerns now making motors, the prices have 
been brought down by commercial compe- 
tition to a point where the cost of electrical 
apparatus is within the reach of all. 


In a number of the establishments where 
individual electric drive of machinery has 
been adopted, it has been demonstrated that 
the first cost of the electric motors and their 
accompanying controllers or starting boxes 
is no more than that for the equivalent 
shafting, hangers, belting and other para- 
phernalia plus the labor of properly setting 
them in place. In a new building, there- 
fore, the installation of anything but indi- 
vidual electric drive, except possibly in some 
instance where peculiarly special conditions 
prevail, indicates a lack of familiarity with 
the full advantages which are to be derived 
from this method. In fact, if the average 
shop owner would only take the trouble 
to find out, he would discover that even 
in an old shop where power is being trans- 
mitted and applied indirectly by the usual 
mechanical methods, the actual saving to 
him in power consumed, and the advantages 
of increased rate of product output at lower 
cost which the direct electrical method 
makes possible, are many times more than 
sufficient to justify the bother and ex- 
pense of the change. 

It has been the writer’s observation that 
in many instances where motors have been 
installed thorough consideration has not 
been given to the question of the correct 
size and type of motor for the actual con- 
ditions under which the machine which it 
will drive will be obliged to operate, the 
result being that the electrical equipment is 
either unnecessarily large and costly, or too 
small for the work, which means constant 
trouble with the motor ‘and its controlling 
devices. 

A very usual mistake which is so often 
committed in establishments where the elec- 
trical equipments have not been thoroughly 
laid out and planned before hand is illus- 
trated by the following example: A section 
of a boiler shop contains, we will say, an 
edge planer, a heavy shears, three punches 
of different sizes and two plate bending rolls, 
one an 8-ft. and the other a 10-ft. bending 
roll. In this installation the edge planer 
and the shears, each of which is located 
somewhat distant from the other tools, have 
been equipped with individual motors. The 
remaining tools just mentioned, however, 
are located in a group together, and are all 
driven through shafting and belting by one 
25-h.p. motor. . This motor is placed di- 
rectly over the countershaft to which it 
is connected by a 14-inch belt. The coun- 
tershaft pulley is about 30 inches in di- 
ameter and the distance between shaft cen- 
tres about 7 feet. The countershaft is con- 
nected by a 24-in. belt to the main shaft. 
which is in turn located directly over the 
motor, thus giving two belt drives ina verti- 
cal plane. 
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From the main shaft the three punches 
are belt-driven directly, the largest punch 
being so located that there is no place for 
its belt to hang if removed from its driv- 
ing pulley, hence the punch must be driven 
all the time whether doing work or not. 

The two smaller punches are each driven 
by a quarter turn belt from the main shaft. 
The method employed for harnessing these 
two machines for their work may be de- 
scribed as that of “kicking” the belt off 
and “prying” it on with a “stick.” Anyone 
who has seen this method used, especially in 
a case where “the belt sticks a bit,” knows 
the time which is lost by the operator of the 
tool and the attendant of the next adjoin- 
ing machine in “getting the thing started.” 

The two plate bending rolls are each belt- 
driven from a separate jack 
shaft placed directly over the 
rolls, and in turn belt-driven 
by the main shaft. In addi- 
tion to the above the main 
shaft drives five portable 
drills and two countersinkers, 
all belt connected. 

The appearance of this 
equipment is, as one may eas- 
ily imagine, a mass of over- 
head construction put in 
every which way in order to 
support the shafting and belts, 
and without any apparent 
consideration of the valuable 
light and space which are 
thus shut off. 

This is an example of a 
shop “electrically driven,’ and 
yet how it does grate on an 
electrical man’s nerves to see 
such a sight and hear of its 
being put in that class. To 
be sure it is electric drive, but 
what a pity it is that the elec- 
trical idea had not been thor- 
oughly worked out and prop- 
erly applied. 

It may be interesting to dis- 
cuss some of the details of 
this particular shop equipment. 

To demonstrate the saving in power con- 
sumption alone which can be accomplished 
by individually driving the machines, some 
tests were made on these motors installed in 
this boiler shop. These tests were made un- 
der normal conditions of operation. 

A test of the 5-h.p. motor driving the 
shear by means of a belt running on the 
Ay-wheel gave the following results: 


FIG. 


Volts. Remarks. 


Amp. Prob. HP. 
230 21 5.85 Starting from rest. 
230 4-5 -86-1.2 Shear running free. 
230 11-13 2.7-3.2 Cutting, %-in. iron 
full width of shear. 
230 8 1.9 Cutting %-in. iron 


_1'4-in. wide. 

This tool is in use only at rather infre- 
quent intervals, and being individually 
driven the motor is shut down at all times 
except when the shear is in operation, and 
therefore no power is uselessly consumed, 

The motor driving this shear is placed 
on a bracket on the wall and is belted with 
seven feet between shaft centres to the fly- 
wheel of the shear, the diameter of the Hy- 
wheel being 64'3 inches. The connection 
between the motor and its tool is so bad 
in this case that in order to start the tool 
the operator must perform with his hand 
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the duty of an idler pulley or else “the 
motor will not take hold of the belt,” which 
is not an unnatural way for the motor to 
behave under the circumstances. A glance 


` at the burned condition of the starter of this 


motor tells the story. 

A test of the 10-h.p. motor, driving the 
edge planer by means of a countershaft 
and belts, gave the following results: 


\ outs. Amp. Prob. ti I’. ‘Remarks. 

240 46 — 12.6 Starting from rest. 

240 15 3.38 Planer running free. 

240 35-40 9-10.3 1/16-in. cut from 9/16- 
in. iron plate. 

240 30 7.7 Reverse of planer. 

240 25-30 6.4-7.7 Normal cut from 9/16- 


in. plate. 
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This tool is in use for about one-half to 
two-thirds of the time, it being entirely shut 
down while the work ts being shifted. As 


2.—SHOP IN WHICH THE ADVANTAGES OF ELECTRIC 
DRIVE HAVE ONLY BEEN PARTLY SECURED. 


in the case of the shear this is possible 
because the tool is individually driven. 

The test of the 25-h.p. motor which 
drives the several lines and countershafts 
in the boiler shop, from which all of the 
tools, with the exception of the shear, de- 
rive their power, was continued throughout 
the afternoon from half past twelve until 
five o'clock. The results of this test are 
shown in the load curve diagram herewith. 

A series of readings were taken at a time 
when no power was being used except for 
driving the shafting. two portable drills and 
a countersinker. These three drills were 
being used intermittently and probably did 
not require over one kilowatt of power 
as an average during the time when the 
readings were made. A reading of both 
current and voltage was taken every fifteen 
seconds for three minutes. An average of 
these readings showed the current consump- 
tion during this time to be 22.7 amperes at 
238 volts, or 5.4 kilowatts. Deducting the 
remaining 4.4 kilowatts represents the 
power which is continually being consumed 
to drive the belting and shafting in this 
shop, not including several small counter- 
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shafts which were not in motion at the 
time. 

This power at five cents per kilowatt 
hour represents a yearly waste of $660.00 
most, if not all of which, could be avoided 
by the use of individual motor drive. 

It appears, therefore, that the application 
of individual drive in this shop would not 
only improve the general conditions and 
increase the daily output, but the actual 
money saving in the cost of power con- 
sumed would pay good returns on the in- 
vestment which such an equipment would 
require. 

The introduction of electrical apparatus 
in the equipment of shops without fully 
knowing the reason for doing so is probably 
the explanation for the easily avoidable mis- 
takes which the above description illustrates, 
and which it will be found is too often 
made by those shop managers who will not 
stop to find out exactly what sort of elec- 
trical equipment they will need and the best 
way of installing it. The shop man who is 


willing to “put his motors anywhere” is 
not worthy of using such apparatus at all. 


FIG. 3.—SHOP IN WHICH ELECTRIC IDEA HAS NOT BEEN 


FULLY CARRIED OUT. 


A systematic study of all of the detailed 
problems involved in the application of elec- 
tricity to a given shop is a work in itself. 
Those shops and factories which have not 
as yet been equipped will do well to make 
a thorough investigation of their real needs 
before actually ordering their equipments. 

There is no question but that the electric 
motor has proven its worth and many times 
over, and if those who use power were to 
appreciate this more than they usually do, 
they would be better off. One great diffi- 
culty, however, which everyone interested 
in the greater use of electrical apparatus 
has to continually meet, is the element of 
human nature. 

The advantages of individual motor drive 
have been demonstrated for over fifteen 
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years, and yet to-day one will hear people 
talk of it as though it were a new thing. 
Some will probably continue in blissful ig- 
norance for years to come, while others 
will proceed to install their equipments 
without knowning how or why; but those 
who wish to obtain the full benefits will 
work out the details so they may know 
exactly what returns they may expect. 
The accompanying half-tone engravings 
show portions of the shop herein described, 
and illustrates how electric motors may be 
in. use and yet the full benefits of electric 
operation not be obtained because the elec- 
tric idea has not been carried far enough. 


re O A. 


BOILER FEED APPARATUS. 


BY CHARLES L. HUBBARD. 


Boilers are usually fed by small direct- 


acting steam pumps, although power pumps 


driven by the engine are sometimes used. 
The former require a large amount of steam 
in proportion to the power delivered, but 
this is small in comparison with that gener- 
ated by the boilers, and is off- 
set by certain advantages 
which this type of pump has 
over the power pump. The 
speed of the steam pump may 
be easily regulated to fur- 
nish the required amount of 
feed-water under varying con- 
ditions, while with the power 
pump it is necessary to run 
it at a constant speed and al- 
low the excess of water to 
flow back into the suction 
pipe through a relief valve. 

The principal objection to 
the piston pump is the diffi- 
culty experienced in keeping 
the piston tight, and of de- 
tecting leaks when they oc- 
cur. On this account the 
plunger pump is often pre- 
ferred. The advantage of this 
form over the piston is 
the ease with which it is kept 
tight under high pressures, 
and with gritty liquids the 
wear is taken by the bushing 
which is more easily and 
cheaply replaced than a cyl- 
inder lining. In order to ex- 
amine or repack either a pis- 
ton or single-plunger pump it 
is necessary to dismantle it. The two- 
plunger pump with outside yoke can be re- 
packed from the outside, and any leakage 
may at once be detected. When two cyl- 
inders are placed side by side and dis- 
charged into a common delivery pipe it is 
called a duplex pump. 

Theoretically, the quantity of water de- 
livered by a pump in a given time is equal 
to “area of plunger X length of stroke X 
number of strokes.” 

Actually there is a certain amount of leak- 
age around the plunger and through the 
valves, called “slip.” This brings the actual 
capacity down to about 80 per cent of the 
theoretical in good pumps of medium size. 

The following table gives the capacities 
of standard duplex feed-pumps for various 
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speeds. These figures are based on 30 
pounds of water per hour per boiler horse- 
power and 8o per cent slip. The speed of 
a pump is often expressed in piston speed 
instead of strokes per minute. This should 
not exceed 100 feet per minute as a maxi- 
mus, and 50 feet or less for continuous 
working pumps is better. 


“Wise of Pump. 30 strokes 45 strokes 60 strokes 


per min. per min. er min. 
B'r H.P. B’l’r H.P. B’l’r H.P. 
2” KI ÝỌ”X234” 7 1u 13 
3°xX1 "x3" 24 36 48 
44"x2¥4"x4" 77 116 154 
54”X3 a"x5” 160 240 320 
6”x4”x6” 250 376- 502 
71⁄4 ”x41⁄4”x6” 320 480 640 


The propositions given in the table are 
for moderate to high steam pressures. If 
it is desired to operate the pump at a steam 
pressure much less than 20 pounds it should 
be provided with larger steam cylinders, 
depending upon the pressure at which it is 
desired to run it. In laying out a boiler 
plant it is advisable to use two pumps of 
such capacity that either of them running 
at a speed of 50 or 6o strokes per minute 
will deliver the maximum quantity of water 
required under ordinary conditions. This 
makes easy work for the two running to- 
gether and allows a reserve pump. 

The following data relating to water will 
be found useful in making calculations for 
the capacity of pumps: 

Cubic feet X 62 = pounds. 

Pounds — 62 = cubic feet. 

Gallons X 8.33 = pounds. 

Pounds X 0.12 = gallons. 

Cubic feet X 7.5 = gallons. 

Gallons X 0.134 = cubic feet. 

These figures will vary slightly for dif- 
ferent temperatures, but are sufficiently ac- 
curate for ordinary use. The boiler power 
required for running a pump is computed 
in a similar manner to that required for a 
steam engine. 

The rating or capacity of a pump, how- 
ever, is usually expressed in gallons of water 
per minute raised to a given height, instead 
of in horse-power as in the case of an en- 
gine. The weight of water in pounds per 
minute multiplied by the height in feet, to 
which it is raised, divided by 33,000, will 
give the useful or delivered work of the 
pump in horse-power. 

The friction of the moving parts of a 
pump and of the water flowing through the 
passages and valves is so great under or- 
dinary working conditions that not much 
more than 50 per cent of the indicated horse- 
power of the steam cylinders is utilized in 
doing useful work. 

This calls for a large consumption of 
steam in proportion to the work done, and 
from 80 to 120 pounds of steam per de- 
livered horse-power is common in pumps of 
this class. The higher figure should be used 
for small boiler feed pumps, while 100 
pounds may be taken as a fair average for 
pumps of moderate size. 

The “head” against which a pump works 
is the vertical distance between the surface 
of the water in the suction reservoir 
and that in the discharge reservoir. If 
the pump is delivering against a pressure. as 
in feeding a boiler, the pressure is reduced 
to “head” in feet by dividing the pressure 
per square inch by 0.43. 
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Denver Convention of the National Electric Light Association 
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The twenty-eighth convention of the Na- 
tional Electric Light Association was held 
at the Brown Palace Hotel, Denver, Colo- 
rado, June 6, 7 and 8. The welcoming ad- 
dress was made by Mayor Speer, imme- 
diately after which Mr. E. H. Davis deliv- 
ered his presidential address. Mr. Davis re- 
ferred to the great and constant menace to 
electric light interests in the unwise and 
burdensome legislation by municipalities and 
States. State commissions, he said, are not 
altogether lacking in good features; but the 
association should make suggestions when 
laws affecting electric lighting interests 
come up for enactment. The appointment of 
a standing legislative committee was recom- 
mended. The president favored state asso- 
ciations for protective work and noted ap- 
provingly the proposal of the Association 
of Licensed Manufacturers of Incandescent 
Lamps to appropriate $10,000 for the pur- 
pose of cooperating effectively with central 
stations to increase by advertising and so- 
liciting the sale of lamps and current. He 
also recommended the appointment of a 
committee to report on the proper method 
of grounding secondaries, and the continu- 
ance of the committee on steam turbines. 

The presidential address was referred to 
a committee consisting of Messrs L. A. 
Ferguson, F. W. Frueauff, George R. Stet- 
son, Samuel Scovill and S. T. Carnes, who 
submitted the action of the committee at 
the final session of the convention. The 
recommendation as to the appointment of a 
standing committee on legislation was en- 
dorsed, and it was recommended that this 
very important matter be given immediate 
and fullest consideration of the executive 
committee. The suggestion for the en- 
couragement of state and sectional organiza- 
tions and cooperation with the proposed 
committee of legislation with those bodies 
was heartily approved. Following the sub- 
mittal of the report, a resolution was 
adopted authorizing the expenditure dur- 
ing the coming year of a sum not to exceed 
$500 for such electrical tests as are thought 
advisable. 

Brief abstracts of the papers presented, 
together with the discussions, follow: 


Automatic Synchronizing of Generators and 
Rotaries. 

This paper was presented by Mr. Paul 
Mac Gahan. The first improvement in 
synchronizing devices over the well-known 
phasing lamps was found in the “synchro- 
scope,” an instrument that rotated a point- 
er in synchronism with the difference in 
speeds of the machines. This instrument 
gives perfect indications of the phase rela- 
tion between the machines at any instant 
and also indicates whether the speed of 
the incoming machine is too slow or too 
fast. It does not, however, make allowance 
for the time required to close the coupling 
switch. One of the best known of the early 
attempts at producing an automatic coupling 
device was embodied in the Pearson syn- 
chronizer. This device consisted of two 


controlling magnets mounted in the same 
case. One magnet was equipped with a 
time element which allowed it to close its 
contact when the difference in speed was 
small enough, and the other magnet would 
complete the switch-closing circuit when 
the machines were in exact synchronism. 
The author described in detail the new 
Westinghouse auto-synchronizer, and stated 
that it 1s a great advance in the handling 
of alternating-current generators and ro- 
taries. In discussing the application of the 
device he remarked that an automatic syn- 
chronizer would be particularly desirable 
in the operation of large electric railway 
systems. When accidents occur which en- 
tirely shut down one or all substations it 
is exceedingly important to be able to start 
up with the least possible delay. If alter- 
nating-current starting motors are used and 
an automatic synchronizer is installed for 
each rotary, in order to start the substations 
it would only be necessary to throw in all 
the starting motors as quickly as possible 
and leave the rest to the automatic syn- 
chronizers, 


Rotary Converters and Motor-Generators. 

In discussing the means for the conver- 
sion of alternating into direct current, Mr. 
Louis E. Bogen stated in his paper that in 
this country only the rotary converter and 
the motor-generator are extensively em- 
ployed, although the vapor rectifier pos- 
sesses admirable qualities for this purpose. 
The disadvantage with the 25-cycle rotary 
resides in the low speed at which it must 
be run for low voltages in order to have 
a commutator of reasonable size. The de- 
sign of the 60-cycle rotary is limited to such 
a narrow choice of dimensions as to be 
almost fixed, and it is better adapted to 
lower than to higher voltages. In response 
to a demand for something better than the 
60-cycle rotary, there has been used in Eu- 
rope a special form of double machine, com- 
posed of an induction motor to the sec- 
ondary of which the collector rings of a 
direct-driven rotary converter are connected. 
The frequency applied to the induction mo- 
tor is 60 cycles, so that if the motor re- 
volves at one-half synchronous speed, 30- 
cycle e.m.f. will be impressed upon the 
converter proper. The paper described the 


. various methods of starting rotary con- 


verters, and called attention to the neces- 
sity of properly adjusting the field strength 
to eliminate wattless currents, and mentions 
the use of reactance for assisting in par- 
allel operation and for preventing hunting. 
The commercial forms of motor-generator 
sets were stated to be: (1), the combination 
of an induction motor and a direct-current 
generator; (2), a synchronous machine and 
a direct-current machine, and (3), two al- 
ternating-current machines coupled to- 
gether for the purpose of changing the fre- 
quency in a system. For small motor-gen- 
erators, the induction motor-driven set has 
numerous characteristics in its favor, but 
for larger sets the combination of a syn- 


chronous machine and a direct-current ma- 
chine has a great many points in its favor 
in spite of the necessary auxiliaries. In 
operating a frequency changer in parallel 
with either another frequency changer or 
with a generator on the high-cycle end, 
there is but one way to connect the high- 
cycle end in parallel with the other unit. 
If the other unit happens to be of the same 
capacity and characteristics, the excitation 
of the generator end of the frequency 
changer must be the same as that of the 
unit with which it is to be brought in par- 
allel, because after it is connected in a 
paralle) a change in the excitation of either 
the motor or the generator will produce 
nothing but an interchange of wattless cur- 
rents between the sets. 

In the discussion which followed Mr. 
Clarence Renshaw, of Pittsburg, said that 
while it is difficult to design 60-cycle ro- 
taries for high voltages, yet by proper skill 
such machines can be designed which oper- 
ate entirely satisfactorily for direct-current 
voltages of 500 or even 600. He pointed 
out the very important advantage which 
the rotary possesses through its effect on 
line regulation. By proper adjustment a 
converter can be made to send a lagging 
current on the line or a leading current 
If induction motor-generator sets were 
used for operating railway load, a heavy 
draft of current would affect the voltage 
on the entire system, and when the cars 
let go the voltage of the system would rise. 
Rotary converters give a leading current 
on heavy load which tends to counteract the 
drop on the system, and when the cars let 
go the rotary gives a lagging current which 
tends to keep down the sudden jump of 
voltage which would otherwise occur. A 
motor-generator set driven by a synehro- 
nous motor would have the same effect. Mr. 
Alex. Dow, of Detroit, contended that dis- 
stinction should be made between the ap- 
paratus discussed, as employed for railway 
or lighting service. In railway service it 
is possible to compound the rotary with 
the line to get the excellent results pointed 
out, but in lighting service, in which varia- 
tions of voltage that are normal in rail- 
way work connot be tolerated, the condi- 
tions differ. Transformers for the rotary 
must be supplemented by regulating de- 
vices to give the necessary range of volt- 
age control. In some recent stations the 
rotary equipment is both more complicated 
and more expensive than the motor-gen- 
erator equipment. For lighting service the 
motor-generator under American conditions 
has very many advantages, while for rail- 
way service the rotary. even if it be the 60- 
cycle rotary, justifies its existence com- 


pletely. 


Series Alternating-Current Motors for Indus- 
trial Work. 

This paper, by Mr. Clarence Renshaw, 
after discussing the constant speed char- 
acteristics of the induction motor and out- 
lining the conditions under which a motor 
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possessing the speed-torque characteristics 
of the direct-current series is required, de- 
scribed a type of series alternating-current 
motor for both 25 and 6o-cycle circuits 
which the Westinghouse Electric & Manu- 
facturing Company has developed and 
placed on the market for industrial service. 
The motor is of the commutator type and 
is provided with an auxiliary field winding 
which is placed in slots in the pole pieces. 
The machine is a compensated motor simi- 
lar in performance to the alternating-cur- 
rent railway motor. 


A New Type of Single-Phase, Alternating- 
Current Motor for Elevator Work. 

After having outlined the advantages of 
operating elevators by electric motors and 
having pointed out the limitations of the 
polyphase induction motor, Mr. S. Percy 
Cole described a type of motor which affords 
practically all of the desirable characteris- 
tics of the direct-current motor. This motor 
is the invention of Hr. Leo Schiiler, an 
electrical engineer of Frankfort, Germany, 
and is made by the Wagner Electric Com- 
pany, of St. Louis. In construction it is a 
combination of the repulsion and induction 
forms of single-phase motors. Mechanically, 
the motor consists of an ordinary induc- 
tion motor frame. It has an ordinary in- 
duction motor stator core, built up of lam- 
inated sheet steel. The stator winding 
consists of form-wound coils, distributed in 
slots around the inner‘periphery of the stator 
core. The motor is built up of laminated 
steel in the same way as the stator, and car- 
ries a progressive wave winding similar to 
the usual direct-current armature; on one 
side is provided a commutator and on the 
other side three collector rings connected 
into the winding in polyphase relation. In 
operation the first effort of rotation is se- 
cured with connections corresponding to 
the well-known repulsion motor. After the 
armature has attained about one-quarter 
speed the polyphase resistance, connected to 
the armature through the stip rings, is 
thrown in and gradually short-circuited as 
the armature runs up to full speed. The 
brushes bearing on the commutator in the 
usual elevator equipment are not completely 
short-circuited, but have a fixed resistance 
interposed between them; at no time are 
the brushes removed from the commutator. 
An outfit which has been in service for six 
months has operated with extremely satis- 
factory results. The sparking is practically 
nil, and the life of the commutator is pre- 
dicted to be equal to that of the best direct- 
current elevator motors. 

In the discussion Mr. Alex. Dow 
said that up to the present the com- 
panies regularly installing elevator work, 
when asked for an _ alternating-cur- 
rent motor, evaded the subject. In reply 
to a question. Mr Cole stated that it is 
the intention of his company to develop 
the type of motor described in the paper 
for hoist and traveling crane service, and 
that they intended to cooperate with ele- 
vator manufacturers to whom thev will sup- 
ply the motors and speed controllers. Mr. 
Renshaw considered that the motor de- 
scribed corresponded closely to the direct- 
current, compound-wound motor. The mo- 
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tor is in the same class for such work as 
cranes and hoists as the induction motor. 
For elevator service the compound motor 
is what is desired, but for cranes and hoists 
and „work of that class a series motor is 
necessary to get the full advantage ob- 
tained from direct-current service. In re- 
ply to a question as to why 25-cycle motors 
are wound for 220 volts and 60-cycle for 
110 to 125 volts, Mr. Renshaw stated that 
a high frequency required a larger number 
of commutator bars and that a high voltage 
would make the bars too narrow for me- 
chanical running. 


Long-Distance, High-Tension Transmission ia 
California. 


The paper by Mr. John A. Britton gave 
a résumé of what has been accomplished in 
the past ten years in the development of 
the electric transmission systems now un- 


der the control of the California Gas & 


Electric Corporation. The paper describes 
both the old and the new arrangements 
employed in the power stations and in the 
transmission lines, thus indicating the ar- 
rangements which have best withstood the 
test of service. 


The Organization of Working Forces in Large 
Power Houses. 


The author, Mr. W. P. Hancock, gives a 
diagram showing the organization of the 
generating system of the Boston Edison 
Company, which has in service a total of 
172 men. The specific duties and responsi- 
bilities of each man or group of men are 
outlined. It is stated to be the policy of 
the company to show every employe that 


his position has a value both to the company’ 


and to himself; to show that the value of 
the position to the employe was what the 
employe himself could make it, aided by 
the counsel and instruction of the superior 
who had his services in immediate charge; 
and by paying a uniform rate of wage for 
a uniform quality and quantity of labor in 
every line, the company has adopted a 
treatment of its men conducive to content- 
ment and was reasonable in assuming and 
expecting good service. 

Mr. W. B. Jackson, of Madison, Wis., in 
discussing this paper, spoke of the desira- 
bility of keeping a plant in a clean condi- 
tion, not only owing to the effect in in- 
spiring confidence in customers with re- 
spect to reliability, but also for the good ef- 
fect on the morale of the employes. He 
said that when one goes into a dirty plant 
he sees slovenly employes, while when he 
enters a clean plant he sees bright, attrac- 
tive employes who appear pleased with their 
work. In reply to a question Mr. Hancock 
stated that his plant paid firemen $16 a 
week if they were good men, and if not 
they did not want them. Operators are 
taken in at as low as $10 a week and moved 
up as fast as practicable. He said he did 
not have a union man on his pay-roll for 
the reason that a scale of wages higher 
than that of a union was paid. He be- 
lieved his men were far above the average 
of the union men of to-day. For example, 
firemen get $16, whereas the union scale 
in Boston is $14 a week, and when dele- 
gates of the union call and are told that a 
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higher scale of wages is being paid, they 
have nothing to say. The men are kept 
from becoming unjon men through being - 
paid more wages than they could get as 
union men. Mr. A. C. Dunham, of Hart- 
ford, stated that during the last three years 
his men have been given an annual divi- 
dend of 6 per cent, and that there had not 
been any opening for a union man since 
this practice was commenced. 


Operating Features of Vertical Curtis Steam 
Turbines. 


A paper on this subject was presented 
by Mr. August H. Kruesi, who cited the 
experience already had with the Curtis tur- 
bines, and gave numerous suggestions as 
to the installation and operation of these 
machines. It is comparatively easy to secure 
such freedom from vibration in all sizes 
of turbines that a coin will stand on edge 
at the top of the machine indefinitely, and 
after having been brought to this condi- 
tion when first started, the machine will re- 
quire little further attention on this ac- 
count. The shaft should run true and the 
bearing shield should be concentric so that 
the maximum excentricity will not exceed 
from .002 in. to .004 in. in turbines from 
500 to 5,000 kw. capacity, respectively. To 
eliminate the packing at the lower end of 
the shaft the step bearing is generally lubri- 
cated with water, the shaft being fitted 
with a bronze sleeve running in a babbitt- 
lined guide bearing. By the use of a baf- 
fler it is possible to operate 500-kw. and 
5,000-kw. turbines from the same pumps 
and piping system economically avd satis- 
factorily under every condition. The step 
bearing has shown remarkable sturdiness 
when subjected to cessation of forced lubri- 
cation. To illustrate this a test has been 
made in which a 500-kw. turbine was run 
up to speed, lubricant and steam turned off 
simultaneously, the turbine brought to rest 
due to the friction of the step, and imme- 
diately re-started, six times in succession, 
without difficulty of any kind. After rais- 
ing the lower bearing plate by means of the 
adjusting screw to compensate for the wear 
of the plates, they were just as good for 
further service as at the beginning, although 
naturally somewhat grooved. The type of 
valve mechanism which will ultimately pre- 
vail as the simplest and most satisfactory 
can be determined only by practical ex- 
perience. With a view to ascertaining the 
best type, various forms of mechanically 
and hydraulically operated valves are un- 
der test in service conditions. The me- 
chanically operated valves derive their mo- 
tion from the turbine shaft under a fixed 
period, depending upon the turbine speed 
and, therefore, have no tendency to accumu- 
late changes in speed or cause hunting. The 
governor controls the number of valves to 
be opened or closed by a modified Corliss 
release mechanism. The hydraulically oper- 
ated valves are positively opened and closed 
by a cam shaft under the control of a 
hydraulic cylinder, the piston of which con- 
nects with a follow-up attachment which 
makes it absolutely non-hunting. After 
discussing turbine-driven auxiliaries, con- 
densers and steam consumption, the author 
concludes that the saving in first cost alone 
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between the turbine and engine-driven units 
is equivalent in fixed charges to a reduction 
of the water rate. The saving of the con- 
densed steam by the turbine, where feed 
water must be bought at ordinary city rates, 
is also considerable, as is that effected by 
the less attendance necessary for the tur- 
bine. All of these considerations, however, 
are of minor importance as compared with 
the reduction in steam consumption indi- 
cated by various tests, because there is 
hardly any part of the equipment of a 
power station whose capital and operating 
costs cannot also be reduced as a direct re- 
sult, such as boilers, stack, coal-handling 
apparatus, condensers, pumps, etc.; or, in 
other words, a reduction of 10 per cent in 
the water rate of the turbine means a sta- 
tion of 10 per cent greater capacity and 
output for the same investment, fixed 
charges and operating expense. 

In reply to a question, Mr. A. H. Kruesi 
stated that no turbines operating with ex- 
haust steam are as yet in operation, but 
some are nearly completed and quite a num- 
ber have been ordered. Two sets have 
been ordered by the Philadelphia Rapid 
Transit Company. 


Some Investigations of Induction Losses. 


Mr. E. P. Dillon’s paper deals with the 
detrimental effect of the wattless component 
of the current in a supply system. After 
having mentioned the causes for the watt- 
less current, the author determines the 
losses in a line having certain assumed 
constants and expresses the results in elec- 
tromotive force, energy and dollars. It is 
Suggested that synchronous motors may be 
caused to introduce leading wattless currents 
by over-excitation of their fields, and thus 
may be employed to neutralize the wattless 
currents in the system. The kilovolt-ampere 
rating of the synchronous motor for such 
work 1s calculated for assumed conditions. 
It is stated that the most prolific source of 
low power factor is due to the use of in- 
duction motors which are operated at less 
than one-half of the rated load. A remedy 
would be found in embodying in contracts 
a clause specifying that the motors installed 
shall have rated capacities within a certain 
percentage of their individual loads. 


The Choice of an Insulated Cable. 


Mr. W. S. Clark is the author of this paper. 
The size of the conductor is determined 
by well-known thermal and economical laws 
in most cable installations. It is important, 
however, that for underground construction 
there be not used cables so small as to be 
mechanically weak. A diagram is given 
showing the variation in cost per 1,000 cir- 
cular m.ls of copper contained in the cable 
for different sizes of cables and different 
working e.m.f.’s, from which it is seen 
that, with a 15,600-volt ‘cable, changing the 
size from No. 8 to No. 6 increases the cost 
less than 4 per cent, while the conductivity 
is increased 58 per cent. As to whether 
single or multiple-conductor cable should 
be used, it may be stated that for station 
wiring single conductors in separate ducts 
might safely be taken as the best modern 
practice. while for outside lines the deter- 
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mining factor will be the nature of the 
service. For low tension mains on the 
three-wire system the three-conductor cable 
is slightly cheaper than three single-con- 


‘ductor cable, but not nearly as convenient 


for making taps to customers. For low- 
tension feeders, which usually exced 25,000 
circular mils in size, the concentric type of 
cable should be used for maximum duct 
economy. Smaller cables may be run as a 
flat twin conductor. For three-phase work, 
three-conductor cables, and for two-phase, 
1our-conductor cables are required, on both 
economic and engineering grounds. The 
paper advocated a type of insulation now 
used by the General Electric Company 
which was claimed to possess all of the 
good qualties of paper, to be more flexible, 
to have a considerably higher dielectric 
strength, and which does not absorb moist- 
ure and can be used in interior work. These 
advantages are stated to be found in var- 
nish and cambric, which will not deteriorate 
under temperatures destructive to rubber 
insulation. 


Apparatus and Methods—Insulation Testing. 


The writer, Mr. C. F. Skinner, discussed 
briefly the elements that should be consid- 
ered in the design, selection and use of ap- 
paratus for making electric tests. In high- 
tension transmssion work the testing volt- 
age is usually from one and one-half to 
two times the normal rated e.m.f. of the 
apparatus. Tests of 100,000 to 150,000 volts 
will cover any commercial work, and 250,000 
volts should be sufficient for any investi- 
gation in connection with commercial work. 


. Testing apparatus capable of giving half a 


million volts is merely a scientific curiosity 
at the present time. The author gives a 
table showing the relative ratings of test- 
ing transformers, from which it is noted that 
for maximum testing e.m.f’s above 30,000 
volts the current rating should be one 
ampere and for lower emf’s the rating 
should be two amperes. Due to the charging 
current of a piece of apparatus considered 
as a condenser, for a given condition of 
test a larger testing transformer will be re- 
quired for high than for low frequencies. 
It is stated that each of the 5,000-h.p. gen- 
erators for the Niagara Falls Power Com- 
pany has a capacity of about 0.3 microfarad, 
and the capacity of each of the 5,000-kw. 
generators of the Interborough Rapid Tran- 
sit Company is 0.6 microfarad. The size of 
the transformer for supplying the charging 
power for the former machine at 25 cycles 
and 6,000 volts is 1.7 kilowatts, while 
that for the latter machine at the 
same frequency and 25,000 volts is 50 
kilowatts. The three principal methods 
of varying the testing voltage when mak- 
ing dielectric tests are: (a), by carrying 
the field strength of the generator; (b), by 
means of a resistance in series with either 
the primary or the secondary circuit of the 
testing transformer, or (c), by bringing out 
loops from the high-tension side of the test- 
ing transformer, with further combinations 
of the low-tension windings. The last 
method is by far the most satisfactory. 
There are given numerous diagrams show- 
ing such arrangements suitable for both 
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low and high-voltage machines. The au- 
thor states that in the measurement of the 
testing voltage the method involving the use 
of the spark-gap has many disadvantages 
and few advantages. The voltage measure- 
ments are very unreliable unless an elab- 
orate set of shields is used, and there is 
much controversy as to the actual distances 
which represent given voltages. A more 
satisfactory method is by the use of a 
voltmeter transformer. This method is very 
expensive with very high voltages for the 
reason that the voltmeter transformer is 
very difficult to wind and insulate for such 
small outputs. It is good practice in man- 
ufacturing work to test each part as it is 
finished, as well as the completed apparatus, 
in order that any defective workmanship 
or material may be discovered before the 
parts are finally assembled, and it is custom- 
ary to grade the test voltages from higher to 
lower values as the apparatus nears com- 
pletion. The paper is illustrated with a 
number of views of Westinghouse testing 
and regulating transformer outfits and by 
diagrams of connections. 


Mercury Arc Rectifiers. 


After discussing the various devices now 
available for charging storage batteries by 
power obtained from alternating-current 
sources, Mr. P. D. Wagoner described in de- 
tail the General Electric type of mercury are 
rectifier. It is stated than the only part 
of the rectifier set that can require renewal 
is the tube and that the life of the tube 
under normal operating conditions is at least 
400 hours, while some tubes have operated 
for 3,000 hours It is shown by means of 
calculation based on service conditions that 
the saving in cost of energy due to the 
higher efficiency of the rectifier set over a 
motor-generator set is sufficient to pay for 
a new tube in about 124 hours. The mer- 
cury arc rectifier makes possible the opera- 
tion of the magnetite lamp from the well- 
known -constant-current transformer on al- 
ternating current circuits. Such a system of 
street lighting has been operated by a cen- 
tral station for some time with remarkably 
satisfactory results. 


The Tantalum Incandescent Lamp. 


Dr. Louis Bell’s paper gave an account of 
the test of some 25-hefner, 110-volt tantalum 
lamps used by the author and Prof. W. L. 
Puffer, two of the lamps being tested for 
decay. The light of the tantalum lamp 
is, as might be expected from its high efh- 
ciency, rather whiter than that of an ordi- 
nary incandescent, being as white as the 
Nernst lamp or the acetylene flame. Its 
distribution of light is in the present form 
of filament rather less uniform than that of 
the common incandescent lamp, being rela- 
tively more powerful in a horizontal zone 
and less powerful for points near the axis. 
The ratio of mean sperical to mean horizon- 
tal candle-power as found in Prof. Ken- 
nelly’s investigation of the frosted lamps, 
proved to be .73 and Dr, Bell’s figure from 
the clear lamps was substantially the same. 
The distribution, however, could very easily 
be improved, so that the spherical reduction 
factor would not differ materially from the 
usual figures and the light at the top could 
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be correspondingly increased. Since the tan- 
talum filament has a low initial resistance 
(between 55 and 60 ohms) it jumps into 
incandescence with startling rapidity as com- 
pared with a carbon filament, but because 
of its positive temperature coefficient it 
seems to be decidedly less sensitive to 
changes of voltage in its working condition. 
This is a useful property in certain respects. 
The fact, however, that the initial resist- 
ance of the tantalum is so low and its ther- 
mal inertia so small owing to its small mass 
and low specific heat, means rather violent 
heating up, which is probably the cause of 
some doubts which have been expressed as 
to the endurance of these lamps upon alter- 
nating circuits. It is not difficult to imagine 
pretty severe strains upon the filament if it 
had time to cool down much between im- 
pulses. If such cooling could take place, for 
instance, on an ordinary alternating circuit, 
the results might be serious. 

Some stroboscopic tests were, therefore, 
made at the last moment to determine 
whether at, say, 25 cycles, there was a 
specially violent fluctuation of light from 
the tantalum lamp; in other words, to find 
out whether on a 25-cycle current the fila- 
ment had time to cool down materially. The 
result showed that the light fluctuation at 
this frequency was somewhat but not much 
more pronounced than in a carbon filament. 
The tantalum lamp behaved in fact about 
like a 16-c.p. carbon filament lamp. Even 
a 75-c.p. carbon filament lamp, however, 
shows perceptible variation under this test. 
At 60 cycles the fluctuation, while still per- 
ceptible, was trivial both in the tantalum and 
carbon lamps. It hardly seems probable that 
at 60 cycles the life of the tantalum would 
be enough impaired to cause serious trouble, 
but the writer now has some lamps on al- 
ternating-current tests and proposes to pur- 
sue the inquiry. 

The tantalum filament seems to stretch 
and sag at first as if undergoing annealing 
and losing the set produced by drawing. 
Then it shows local bright spots which grow 
lumpy as if the material tended to flow a 
little from the heat, and with the increas- 
ing lumpiness the filament draws up tight. 
At this stage it is rather fragile and would 
probably break easily from vibration or 
shock. It seems likely that the final break 
comes just where one of the lumps has re- 
duced the cross-section of the wire beside it. 
The break in the lamp during test, already 
referred to, showed considerable attenuation 
of the loose end. 

The lamps tested showed the following 
characteristics : 


Watts 

Lamp. Watts. C.P. per candle, 
41.58 21.42 1.94 

(a8, 20.90 be 
141.5 24.9 1.66 

Clear Globes. eee ‘41.58 2I. : 1.93 
41.91 21.81 1.92 

41.91 22.59 1.85 

(40.36 19.79 2.0 

Frosted Globes.. | 40.34 18.54 ee: 
40.04 18.74 2.13 

40.48 19.27 2.09 


The mean result from the clear globes 
was 22.2 candle-power at 1.85 watts per 
candle; that from the frosted globes 19.98 
candle-power at 2.1 watts per candle. 
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It is interesting to note that the clear 
lamp gives just about 1 candle-power per 
inch of filament, which implies an in- 
trinsic brilliancy of somewhere about 500 
candle-power per sq. in. of filament—a fig- 
ure much higher than in the ordinary in- 
candescent. 

As illuminants the lamps are certainly 
very excellent, but their introduction raises 
some most interesting questions for the cen- 
tral station operator. Putting aside all the 
petty questions that will be raised about the 
new lamp for commercial reasons, the 
broad fact remains that we are here dealing 
with a bona fide 2-watt lamp having a life 
fairly comparable with the carbon filament 
lamps now customarily in use. Moreover, it 
is a competitor. of these, socket by socket, 
and not as a substitute with particular re- 
quirements, as in the case of the Nernst 
lamp or the very small arcs. There is some 
doubt as to the life of the tantalum lamp 
when exposed to unusual vibration, which 
may perhaps bar it in some special loca- 
tions, but for the everyday work of the 
central station there is good reason to be- 
lieve it generally applicable. 

Its price can hardly be said to be fixed in 
this country, but abroad in Berlin it is about 
one dollar (4 marks), which will give at 
least a fair line on its commercial results. 
On this basis and with power at Io cents per 
kw. hour, one finds taking the new lamp on 
its 600-hour rating that the cost of its 12,000 
candle-hours, including the lamp, amounts 
to $3.40. The same number of candle-hours 
from a lamp giving a mean efficiency of 
1.25 watts per candle would cost $3.90, ex- 
clusive of lamps; that is, the consumer 
could afford to pay $1.00 for the new lamp 
better than to take the old ones free. With 
power as low as 5 cents per kw.-hour, the 
user of tantalum lamps could afford to pay 
only 75 cents per lamp as against getting 
carbon lamps free. This means that a slid- 
ing scale of discounts for lamps according 
to quality could be made to catch the con- 
sumer at all prices ordinarily charged for 
current by central stations. 

Does this mean that the carbon lamp will 
shortly be down and out? Probably not, 
for there is no spur like competition to start 
up improvements, and there are some signs 
that carbon lamps may be improved enough 
in efficiency to make things interesting, at 
least with current at the prices charged to 
very large consumers. This, however, re- 
mains to be seen, and the thing which the 
central station man has to meet is the im- 
mediate probability of consumers putting 
upon their circuits lamps taking less than 
two-thirds the watts per candle-power of 
the best lamps now in use, and thereby cut- 
ting down their meter bills enormously. 
Now, broadly, what shall be the attitude of 
the central station man toward this income- 
scalping innovation? There are some man- 
agers who may be inclined to put up a 
fight to discourage the user, either by rais- 
ing pettifogging objections or by trying to 
discriminate against 2-watt lamps by read- 
justing discounts in various ingenious ways. 
Dr. Bell is very strongly of the opinion that 
such a policy is wrong and will certainly 
lead to ultimate disaster in the form of mu- 
nicipal restrictions or regulation of rates by 
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law. In the long run, opposition to im- 
provements does not pay. If, on the other 
hand, the central station man hangs quietly 
on and gives the consumer the glad hand, 
the change will work to his ultimate bene- 
fit. In the first place, the tantalum lamps 
now made are of 22 candle-power instead 
of 16, and the filament will hardly bear 
much reduction in cross-section. The ten- 
dency, therefore, will be to use these slight- 
ly more powerful lamps taking, say, 42 
watts instead of a trifle over 50 watts in 
the 16-c,p. carbon lamps. The actual loss 
‘in energy sold is likely, therefore, to be 
for the present quite a little less than the 
difference of efficiency would indicate. 

Besides this, the attraction of cheaper 
light will certainly bring into line new con- 
sumers, so that the net result will probably 
be an actual increase in sales of current, 
quite a little of it being among the smaller 
consumers who pay the higher rates. Such 
a change means upon the whole more lights 
per unit of capacity in transformers or feed- 
ers, and hence a slightly better utilization 
of material and improved load. In the case 
of stations with underground service, the 
change to 2-watt lamps ought to bring with 
it increased earnings per unit of cable ca- 
pacity. The fact is that improvements in 
the efficiency of utilization of electric en- 
ergy help the business, and it is both fruit- 
less and inadvisable to oppose them from 
any short-sighted notion of small tempo- 
rary savings. 

As to the inevitable competition between 
present lamps and the newcomer, in the first 
place, the merits of the final issue remain’ 
to be determined, and in the second place 
competition in lamps is, on the whole, a 
good thing for the user of them, however it 
turns out. So far as the central station is 
concerned, it is a case of dog eat dog. 

The really important thing is that from 
now on the station manager will have to 
deal directly with the 2-watt lamp proposi- 
tion, for there is no disguising the fact 
that it is here, and in a form which is quite 
unexpected. The appearance of tantalum 
lamps in quantity may be a little delayed in 
this country, but delay will improve them 
as in the case of every new product, and 
will serve to assure a better understand- 
ing of their truly remarkable properties and 
of their possible limitations. The unex- 
pected has certainly happened, for most 
engineers had long ago abandoned the idea 
of a lamp with a metallic filament. Only 
the discovery of a metal virtually new, and 
possessed of most sensational qualities, 
could have brought about the present strik- 
ing result. 

In the discussion of Dr. Bell’s paper, Mr. 
Arthur Williams, of New York, stated that 
his company had a number of these lamps 
On test and they promised a very marked 
improvement in the economy of incandes- 
cent lamps in the future. He believed, how- 
ever, that if the price of the lamp remained 
at its present figure, $1 in Germany and per- 
haps $1.50 or $2 here, it would not be a 
serious competitor with the incandescent 
lamp; and as there probably have not been 
more than 100 of these lamps in this coun- 
try and they have not been here long enough 

to be subjected to any commercial test, he 


JULY, 1905.] 


did not think it would be practicable to dis- 
cuss the lamp in any commercial sense. The 
high lamp cost will minimize it as a factor 
in competition with the carbon filament 
lamp. 

Mr. John F. Gilchrist, of Chicago, con- 
sidered that the new lamp raised the ques- 
tion of selling electricity for illuminating 
purposes on the lamp-hour instead of kw.- 
hour basis. The new lamp would cut down 


the income of the station, and while it is 


unwise to attack anything which has merit, 
the station manager may want to hold it 
back until he can build up his business to 
meet it and not impair the income. He 
suggested that the association and electric 
light men should guide legislation along the 
lines of charging on the flat hour basis so 
that a new lamp of the tantalum type could 
be used by central station men with advan- 
tage to themselves. Mr. A. C. Dunham, of 
Hartford, Conn., said that he had experi- 
mented with the tantalum lamp and found 
that the figures given in Dr. Bell’s paper 
are practically correct. They will burn a 
long time after a filament breaks, the fila- 
ment mending itself. He referred to the 
system brought into vogue by the osmium 
lamp, where central stations are charged 
20 cents per lamp per month rental, the 
manufacturers supplying repaired or new 
lamps for lamps burned out. Mr. Dudley 
Farrand said that his station had two of the 
tantalum lamps. One showed a consumption 
of 1.99 watts, but lasted only 20 odd hours. 
The second lamp is still burning and has 
shown a consumption of 1.68 watts. Mr. 
Farrand did not think that the tantalum 
lamp would work against the interest of 
the central station at all. Every time the 
efficiency of a lamp is doubled the capacity 
of the plant is doubled, and while the higher 
efficiency may tend to increase the dis- 
tribution expense, the net result will all be 
in favor of the high efficiency lamp. He 
expressed himself as highly in favor of the 
tantalum lamp and only wished he could 
get them in sufficient quantities to supply his 
business to-day. He did not consider it 
would upset the commercial status as the 
business would increase with the introduc- 
tion of the lamp faster than the lamps could 
be put into use. Mr. W. H. Gardiner, of 
Boston, thought that the new lamp would 
enable the candle-power of lamps to be in- 
creased to compare with that of gas or to 
about 25 candle-power as a unit. He wel- 
comed the opportunity to increase the can- 
dle-power rating and pointed out that a 
similar increase had worked well for gas 
companies upon the general introduction 
of the mantle gas burner. 


The Nernst Lamp—lIts Present Performance 


` and Commercial Status. 

Mr. E. R. Roberts’ paper presented the re- 
sults of a series of life and photometric tests 
of Nernst lamps recently made by the manu- 
facturers. The method of making the tests 
and the photometer used were fully de- 
scribed. During the life tests the lamps 
were operated under what is considered 
good maintenance conditions, the globes 
and holders being cleaned every 200 hours. 
The decrease in mean hemispherical candle- 
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power amounted in 1,000 hours to 22 per 
cent, the greater part of which took -place 
in the first 300 hours. The initial consump- 
tion per mean hemispherical candle-power 
was 3.31 watts and per mean hemispherical 


candle-power was 1.95 watts. At the 
end of 1,000 hours the values had 
increased to 3.78 and 2.27, respective- 
ly. It is stated that, while the 


Nernst lamp properly belongs to the class 
of incandescent lamps, from the maintenance 
standpoint it is more akin to the arc. From 
the reports of the 7,000 glower units in ser- 
vice in the Pittsburg district it is learned 
that the total maintenance cost per glower 
per month is 9.56 cents, and it is estimated 
that the cost for maintenance per kw.-hour 
of energy used is 5.2 mills. This figure 
agrees closely with the average cost reported 
by a number of companies who use the lamp 
on a large scale. 

Replying to a question concerning direct- 
current lamps, Mr. Roberts stated that ar- 
rangements have been made to distribute a 
number of these lamps to central stations 
for commercial tests, and the result of these 
tests will be awaited before the lamp is 
placed regularly on the market. Mr. Arthur 
Williams said that his experience in New 
York City showed that the Nernst lamp 
does not materially interfere with the field 
of incandescent or arc lighting, but fills a 
gap between the two. The light is of high 
quality and wherever used gives entire sat- 
isfaction. The three and six-glower lamps 
are more advantageous commercially than 
the single-glower lamp. The life is fairly 
satisfactory and the cost of renewal slightly 
over one cent per kw. hour, and probably 
would be less than one cent were the lamps 
used to a larger extent. The income is sub- 
stantially $11 annually per 88-watt glower, 
which is about twice the average income of 
an incandescent 16-c.p. lamp. Through the 
Nernst lamp the New York Edison Com- 
pany has secured the return of a large 
amount of business which had gone to in- 
tensified gas burners. Mr. A. C. Dunham, 
of Hartford, Cann., said that he was using 
3,500 Nernst lamps and the lamp has filled 
the place so well that they do not see how 
they could possibly get along without it. 
As a displacer of high candle-power gas 
lights it is remarkable. The life of the 
glower is now from 800 to 840 hours, though 
one lamp has now been running over 1,700 
hours. He did not think it advisable to get 
the full life out of the glower, as this would 
almost surely result in burning out the 
heater, which is a very expensive affair, the 
list price being 75 cents. Single glower 
lamps are not allowed to burn over 450 
hours. In the case of a rated 50 c.p. 
Nernst lamp it would burn for the first 50 
hours 71 candle-power then drop to 62 and 
stay there for 450 hours, after which it be- 
gins to drop more rapidly. He considered 
that if the price of glowers was greatly re- 
duced sales would increase very materially. 
In reply to a question, Mr. E. R. Roberts 
stated that the Nernst lamp was used for 
street lighting in Unionville, Conn.; Sewick- 
ley, Pa.; Burlingame, Kan.; Burwin, III; 
Goldfield, Nev.; Golden, Col.; Deming, 
N. Y., and Coalinga, Cal. 
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Sign and Decorative Lighting. 


The author, Mr. Larue Vredenburg, dealt 
with the subject from its purely commercial 
side. One thing that has acted as a de- 
cided handicap to the introduction of elec- 
tric signs in many cities and towns is the 
restriction placed by ordinance on the size 
and position of signs. A properly directed 
effort on the part of the lighting companies 
will undoubtedly tend to the correction of 
this condition, as the benefit accruing to any 
town from the added illumination of its 
streets by means of signs is so self-evident 
that but little argument is necessary. The 
method pursued by one of the large com- 
panies last year was a persistent and sys- 
tematic advertising campaign by means of 
letters, return postal cards and enclosed 
stamped envelopes, sent to a selected mail- 
ing list including all retail merchants in all 
lines of business whose stores were suffi- 
ciently pretentious to possess plate-glass 
windows. This campaign last year resulted 
in more than doubling the number of sign 
customers in a city where an ordinance re- 
stricts the projection of signs to two feet 
from the sidewalk line. Consequently, most 
of the signs installed are placed either 
vertical or flat against the face of the build- 
ing. A field that shows quite a promising 
crop for lighting companies is the illumina- 
tion of bill-boards. These are generally 
controlled by advertising concerns, who are 
beginning to appreciate the increased value 
of their space when properly illuminated. 

Another type of sign which appeals 
strongly to the general advertiser is the so- 
called “talking sign.” This sign, although 
quite expensive to install and adapted to use 
in only the larger cities, is of such versa- 
tility and attractiveness, enabling the user 
to present such varied and extended argu- 
ments, that it should prove a profitable in- 
vestment. 


Free Signs and Flat Rates. 


Mr. C. W. Lee, the author of this paper, 
considered only that phase of the subject 
which relates to the possibilities presented 
in the use of the electric sign as a means 
of obtaining long-hour customers. The flat 
rate has a particularly good effect on sign 
lighting, as it insures use of the sign six or 
even seven nights a week, while those oper- 
ated on a meter basis are used only the 
nights when the store is open, which is the 
time when there already exists a large de- 
mand for the current. With a view to fur- 
ther increasing the sign business the com- 
pany with which the author is connected 
has recently placed in operation a plan 
whereby the greater portion of its sign 
lighting will be entirely removed from its 
peak during the months when the peak 
must be considered. Free signs on a flat 
rate for certain stipulated hours each night 
are the nucleus of this plant. The time 
of switching on is placed about half an 
hour after the peak load. The turning on 
and off of signs is controlled by patrolmen, 
who not only attend to these duties but in- 
spect all signs as well as solicit new busi- 
ness. It is expected that as soon as this plan 
is under full headway the increased 
business will necessitate the running of 
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special sign circuits from the station. 
In this event the expense of patrol- 
men would be eliminated. Isolated signs 
at some distance from the main streets 
are controlled by time-switches. Before 
the adoption of this flat-rate schedule it 
was argued that no customer would be 
willing to contract for a sign that could not 
be turned on during the first half-hour of 
darkness, but experience has proven that 
this question is waived in many instances, 
the specific rate overshadowing this point. 

Both of the foregoing papers, together 
with a paper on “Advertising Methods,” by 
Mr. Percy Ingalls, were discussed together. 
The discussion brought out the fact that ad- 
vertising in its various forms pays. The 
methods pursued in various large cities, es- 
pecially Denver, were expatiated on and it 
was shown that even in comparatively small 
towns where competition with cheap gas was 
keen, excellent results were obtained by in- 
telligent and systematic advertising. For in- 
creasing business nothing else was com- 
parable to it. 


Report of the Committee on Progress. 


After giving numerous statistics of the 
industry showing developments abroad and 
in America, the report by Mr. T. C. Martin 
takes up the subject of illuminants. De- 
scriptions are given of impregnated carbon 
arc lamps, mercury vapor arc lamps, tanta- 
lum filament incandescent lamps, the os- 
mium and the cadmium lamps. In discuss- 
ing the unexploited fields for the use of 
electric power, the author drew attention to 
the advantages to the central station of ac- 
quiring a refrigerator power load, and 
stated that wherever power can be fur- 
nished at a rate less than 5 cents per kw.- 
hour automatic refrigeration by means of 
apparatus now available effects a large sav- 
ing over the cost of ice, even if the manifest 
advantages of cleanliness and convenience 
of operation be not considered. 


Report on Present Methods of Protection from 
Lightaing and Other Static Disturbances, 
This report, by Mr. Alex. Dow, forms a 

brief review of present practice and does not 

attempt to give any new theories or to de- 
scribe any untried devices. It is the func- 
tion of the lightning arresters to protect the 
apparatus used in transmission lines from 
lightning, from high-frequency waves 
set up by sudden changes of load or by 
resonance, and from static charges. The 
essential features of a protective apparatus 
are as follows: (1) They should discharge 
at a potential slightly higher than that of 
the system. (2) The ordinary working of 
the system should not be affected by the dis- 
charge. (3) The electric energy of the 
static disturbance should be dissipated as 
rapidly as possible. (4) The static waves 
should be prevented from developing high- 
potential differences in generators, trans- 
formers and other apparatus. Among the 
various devices used for protection the au- 
thor describes the General Electric ar- 
rester for 2,000 volts, the Westinghouse ar- 
rester for 2,000 volts, the Westinghouse 
low-equivalent arrester, the horn arrester 
and the water-jet arrester for alternating- 
current systems, and describes the Thom- 
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son magnetic blow-out arrester, the West- 
inghouse direct-current arrester, the Gar- 
ton arrester and the Westinghouse tank ar- 
rester for direct-current systems. He con- 
cludes that there is still much to be done 
before it can be claimed that the lines are 
perfectly protected. The engineers of the 
manufacturing companies have developed 
apparatus that operates successfully under 
ordinary conditions, but each transmission 
lines presents a separate problem which can 
be solved only empirically. 

In the discussion of the paper Mr. Dow 


‘said, referring to the water jet arrester, 


that this was merely a leg of high resist- 
ance and of no inductance, and that it con- 
sumes energy continuously. The water jet 
might be used to good purpose in many 
high-tension transmission lines as a special 
protection during thunder storms in much 
the same way as in certain railway plants 
the tank arrester is switched on during 
thunder storms. In conjunction with choke 
coils it would furnish a thoroughly reliable 
means of protection, though its use involves 
a loss of energy from 3 to 10 kilowatts, de- 
pending upon the voltage. From informa- 
tion received since the report was prepared, 
the use of a single ground wire, instead of 
two, was recommended. No reliable in- 
formation could be obtained concerning the 
horn arrester, but it seemed that the tail 
piece is dispensed with entirely in many 
European plants. Mr. Dow advised the 
appointment by the association of a reporter 
to gather information on the subject of 
lightning protection and to report the same 
at meetings. In reply to a question, Mr. 
Dow said that flashing across storage bat- 
tery terminals to ground has happened, the 
discharge being across the surface of the 
tanks. Mr. R. F. Hayward stated that in 
Utah there are about 300 miles of 40,000- 
volt and 200 miles of 28,000-volt lines run- 
ning in parallel, and scarcely any storm 
passed through the territory covered with- 
out striking something, either directly or 
inductively. He has come to the conclu- 
sion that the lightning protection should 
be spread all over the line in the form of 
lightning conductors. It is found that when 
a storm occurs it will generally strike the 
lines and split a number of poles, shatter- 
ing all the insulators on one pole and 
puncturing a number of insulators on other 
poles. The-effect is seldom found far from 
the point where the stroke comes, and if 
the stroke is near the power house some 
apparatus is likely to be lost or terminals 
burned out. A number of transformers of 
the old air blast type have been lost, but 
none of those with new windings which 
have replaced the old type, although in a 
recent storm some of the terminals were 
burned off. The arc will cross from termi- 
nal to terminal, jumping distances of 5 or 
6 inches, and while this shuts down the 
plant for a moment, no other damage is 
done. Recent experience has shown that 
modern insulation, whether of the air-blast 
or oil type, is becoming very good and very 
high. Mr. Hayward considered that the 
ground wire should be placed on the line; 
if there is no ground wire on the line, one 
of the two circuits is grounded at each end 
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of the line when a thunder storm comes 
along. If a ground wire is above the other 
lines, it should be as far above as possible, 
for then the stroke will discharge to this 
wire and take the ground by a number of 
different paths, whereas if the ground is 
at the neutral point of the main circuit it 
is almost certain to cause an arc that will 
give a short circuit, and these sudden short 
circuits are the cause of setting up low- 
frequency waves which go into the power 
house, pass through the choke coil and are 
liable to break down the apparatus. 

Mr. E. P. Dillon stated that the Colo- 
rado Springs lines were partcularly men- 
aced by lightning. At present lightning ar- 
resters are liberally distributed at the vari- 
ous plants and sub-stations, but there are 
none on the line, since it is felt that the 
risk of having lightning arresters on the 
line was an offset to their advantage. He 
thought that a well-constructed ground wire 
would obviate some of the difficulties which 
have been met with. At three different 
times in the past two years the lines have 
burned out directly in the middle of a span, 
and not at the poles. Last December during 
a heavy wind there were some exceedingly 
severe static discharges from the lightning 
arresters which appeared to be heavy 
enough to destroy apparatus, though taken 
care of by the arresters. Lightning and 
static disturbances are practically unknown 
at high altitudes, while valley lines suffer 
severely. This he considers to be due to 
the fact that the clouds come down so low 
that there is not much of a chance for a 
great difference of potential between them 
and the earth. On the Pike’s Peak hydro- 
electric plant there are installed a combi- 
nation of spark gap and high-resistance ar- 
resters and a water tank, which combina- 
tion has carried the plant through several 
severe storms. Mr. Dillon did not approve 
of barbed ground wire owing to the un- 
even quality of the wire, which caused it 
to break and give rise to more serious trou- 
ble than from lightning. A well-made steef 
wire of good tensile strength would give 
very good protection and help out the regu- 
lar arrester. At the main generating sta- 
tion high-resistance arresters were installed 
in combination with the spark gap; these 
did not completely take care of the trou- 
ble and about two years ago they were 
put in a series parallel arrangement giving 
the discharge a straight path to ground or 
a split through the arrester, and since then 
there have been no discharges at the 
switchboard. Mr. George R. Stetson, of 
New Bedford, Mass., said that last Decem- 
ber in two weeks more motors were de- 
stroyed than in all the previous fourteen 
years in the operation of the plant, due to 
a static manifestation. Some of the mo- 
tors were served by the underground sys- 
tem and some by the overhead system, and 
finally the trouble went beyond the mo- 
tors to the station generators. The trou- 
ble to some extent has been remedied by 
putting up lightning arresters and kicking 
coils. Mr. Orville A. Honnold, of Salt 
Lake City, said that in experiments with 
lightning arresters several types had not 
given good results, and he believed that the 
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Pike’s Peak plan would solve the problem. 
Mr, H. T. Hartman criticised the sugges- 
tion to locate the ground wire at the center 
of the three-phase diagram for the reason 
that this would virtually reduce resistance 
between the wires. Mr. W. B. Jackson, 
of Madison, Wis., stated that in northern 
Italy the water jet arrester has recently 
been put in use, and since then the former 
trouble from static effects has ceased. Mr. 
Dow stated that the water jets on the 
Italian lines are very satisfactory, and he 
thought that this was thẹ most compre- 
hensively reliable arrangement available for 
protection against either lightning or static 
discharges, whën installed in connection 
with choke coils. The objection to the 
jets is that they take energy, but they may 
be held as emergéticy devices and thrown 
into service only upon the appearance of 
symptoms of static discharge. As to the 
position of a grotind wire with reference to 
a three-phase line, this point would be at 
earth potential if, as is usually the case 


with Y-connected step-up transformers, the | 


central station poitit of the wire is con- 
nected to the earth. He considered that the 
experience of Mr. Stetson was due to quick 
breaking of short circuits, which put a bad 
stress on a line. AS to lines charged stati- 
cally, sand storms produce the most ag- 
gravated cases. In conclusion he stated 
that it cannot be made too strong that the 
provision of low-fesistance, non-irductive 
paths to ground is the perfect type of pro- 
tection. p 


Report on Purchasèð Electric Power in 
Factories. 

Mr. E. 'W. Lioyd’s report contains a com- 
pilation of valuable Wata connected with 
the electric power load& ön the central sta- 
tions belonging to the aSsociation. In dis- 
cussing the question as t6 whether a fac- 
tory should run from celtifal station service 
or whether it should #eterate its own 
power, the author stated that the decision 
is not always governed by the rate per kilo- 
watt hour which the central: station com- 
pany proposes to charge fdr the power. To 
anyone who has had expttiente with in- 
stallations of motors drivit machinery 
where one large motor ws used, it is 
known that no economy can. be obtained 
over engine drive with profitable rates for 
central station service. It may be possi- 
ble with the use of a few motors in a 
large plant running 15 to 24 hours a day 
with a low rate per kilowatt-hour, that cen- 
tral station power can compete with engine 
drive; but the average plant does not run 
more than ten hours a day, and, therefore, 
the rates of a central station company do- 
ing a profitable business cannot compete 
successfully with these conditions. It is, 
therefore, necessary to consider other sides 
of the factory power subject than merely 
the question of price per kilowatt-hour. 
While it is true that the installation of in- 
dividual motors increases the connected 
horse-power load in a given factory over 
and above what it would be should group- 
drive installation be made, it is also true 
that the energy consumption is considerably 
less on the individual motor installation. 
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There are engineers throughout the coun- 
try who advocate individual motor installa- 
tion, but the subject has not received the 
proper consideration from all central sta- 
tion companies, and the sooner it is brought 
forcefully to their attention that this type of 
installation will do more to increase their 
power load than any other one thing, the 
more universal the practice will become. 
The selling by some companies of electric 
power at very low rates even to the extent 
of losing money on this power is not neces- 
sary with proper motor installations. Ex- 
tremely low prices for electric power in 
some localities are detrimental to the sta- 
tion business in others, and they are not 
necessary if the proper attention is given to 
the engineering features in obtaining power 
business. 

In the discussion Mr. A. C. Dunham, of 
Hartford, Conn., said that his plant is now 
operating a little over 5000 horse-power 
in motors. He referred to one case where 
a manufacturing company opened its books 
showing the cost of its steam power and 
agreed to pay 20 per cent more for electric 
power, which offer was accepted. He has 
found that the output for the motor ser- 
vice is about 40 per cent of the rating of 
the motors connected. Mr. H. J. Gille 
thought that a good source of revenue 
could be derived by supplying power in 
the summer time where there are’ isolated 
plants; as one of the principal objects of 
such plants is to supply steam for heat 
during the winter, they could with profit be 
shut down in the summer time and current 
for lighting taken from the street mains. 
Mr. W. C. L. Eglin called attention to the 
fact that averages with relation to motor 
installations might not mean much for the 
reason that one or two large motors in a 
machine shop, for example, might give a 
large average, whereas many small motors 
might be in use. Mr. Gilchrist showed the 
desirability of determining the actual cost 
of steam power to a prospective customer 
of electric power, in order that figures 
could be derived to show the superior econ- 
omy of electric power. He related an in- 
stance where, after such a study of a plant, 
an owner who had used some steam for 
drying lumber was induced to put in a hot 
air kiln for this purpose to use up refuse; 


-it was then found that the cost for electric 


power per month involved a considerable 
saving to the factory. As to averages, tak- 
ing the case of machine shops, which run 
from 12 per cent to 70 odd per cent of 
the connected load, to strike an average be- 
between the two of, say, 40 per cent, would 
give no criterion. Taking all the installa- 
tions of, say, four motors or more, it 
would be found that the highest average 
is 62 and the lowest average is 40 per 
cent. 
Flectric Heating. 

Mr. J. I. Ayer presented the report of 
the committee on “Progress in Electric 
Heating.” In order for electricity to com- 
pete with gas at $1.00 per thousand, current 
for cooking must be 3 cents per kilowatt- 
hour. It required about 300 watts per day 
per person for electric cooking, and the 
wiring should have a capacity of at least 35 


ily of four to six persons. 
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and not more than 45 amperes for a fam- 
Progress was 
chiefly made in the use of electricity in 
laundries. The use of electricity for heat- 
ing dwellings and water was not advisable, 
considering that this could be done more 
cheaply otherwise. 


District Heating. 


The report of the committee on district 
heating was submitted by Mr. W. H. Blood. 
From the report it appears that 84 per cent 
of the companies approached find their in- 
vestment in the heating business a good 
thing, which 16 per cent. were notatall 
satisfied with the business. It was stated 
that all direct-current plants are located 
near enough to the center of distribution to 
warrant district heating. For a central sta- 
tion which is a mile or more away from 
the center of the city, however, district heat- 
ing is generally out of the question. An 
element of extreme importance is the re 
lation of the cost of steam coal to that of 
domestic coal. In cities where steam coal 
costs from $1.00 to $2.00 per ton, and where 
domestic coal costs from $4.00 to $9.00, the 
company has much in its favor and should 
be able to make rates that are at once at- 
tractive to the public and profitable to it- 
self. It seems safe to estimate for ordinary 
conditions where exhaust steam is used 
about .2 pound of water per hour per square 
foot of radiating surface. So long as the 
demand does not exceed the supply of ex- 
haust steam, but follows it closely, and the 
rates are kept up, the plant is in a fair way 
to make money; but any plant that under- 
takes to sell live steam on an- exhaust- 


Steam basis is doomed to failure. 


The association issued to its active mem- 
bers at Denver three highly important 
documents. The first of these was the re- 
port on “Municipal Ownership,” by Mr. 
Arthur Williams. A large number of 
plants are considered in it in detail, and 
Mr. Williams’ results should be found ex- 
tremely serviceable by persecuted central 
station men all over the country. The book 
is a volume of over 200 pages, carefully 
digested and indexed and bound in cloth 
cover. The other two productions given out 
were the “Question Box” and the “Wrin- 
kles” pamphlet. The former, edited by Mr. 
Homer E. Niesz, is a volume of 504 pages, 
replete with information, containing 3057 
answers to 545 inquiries relating to all 
branches of the light and power art. 
“Wrinkles,” edited by Mr. H. C. Abell, 
deals in like manner with minor problems 
of the business and in 117 pages gives a 
profusion of useful data. 

The last three days, June 9, 10 and It, 
were spent at Colorado Springs, in sight- 
seeing and pleasure, the business of the con- 
vention having all been transacted in Den- 
ver. 

Following are the officers elected for the 
ensuing year: President, Mr. W. H. Blood, 
Jr., Seattle, Wash.; first vice-president, Mr 
Arthur Williams, New York; second vice- 
president, Mr. Dudley Ferrand, Newark, 
N. J. The following gentlemen were elect- 
ed members of the executive committee, 
to serve three years: Mr. Charles L. Edgar, 
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Boston; Mr. John Martin, San Francisco; 
Mr. Frank W. Frueauff, Denver. Mr. L. A. 
Furguson, chairman of the nominating 
committee, stated that formerly the secre- 
tary-treasurer was appointed by the execu- 
tive committee, but as this officer is no 
longer a salaried employe, he suggested 
that it would be a complimentary action 
for the convention to elect him. Acting 
upon the suggestion, Mr. W. C. L. Eglin, 
of Philadelphia, was elected secretary- 


treasurer. 
——— $0 ¢—— 
CITY REFUSE AS FUEL IN ELECTRIC 
PLANTS. 


BY GEORGE E. WALSH. 


The utilization of city garbage and refuse 
burned in modern dust destructors for the 
generation of electricity appeals with par- 
ticular force to municipal authorities where 
geographical conditions make the disposal 
of street cleanings costly and cumbersome. 
English towns and cities have been far 
ahead of American municipalities in experi- 
menting with combined dust destructors and 
electrical-generating plants, and the pioneer 
experimental work performed abroad throws 
considerable light on the problem for en- 
gineers in this country. For upward of 
three or four years now about fifty towns in 
Great Britain have had in operation com- 
bined dust destructors and electrical works, 


and of the remaining 120 towns that dis- 


pose of their garbage in destructors a fair 
percentage are making plans to combine 
electrical plants with their incinerating 
works. 

Eight years ago consulting electrical en- 
gineers were opposed to such combinations 
of destructors and electrical-generating 
plants, but to-day in England very few offer 
objections to utilizing refuse as fuel for 
generating electric light or power. The 
chief consideration is to find some more 
economical method of burning the refuse 
so that as many heat units as possible are 
utilized, and the experiments conducted fur- 
nish abundant data to indicate certain lines 
of improvement important to the electrical 
industry. It is fair to assume in the light 
of experiences with dust destructors and 
electrical plants in England that within the 
near future few first or second-rate Ameri- 
can cities will waste their refuse by dump- 
ing it in the ocean or by burning it in in- 
cinerating plants which do not utilize any 
of the heat. The dust destructor that fur- 
nishes steam power either for direct me- 
chanical purposes or for generating electric- 
ity will become the rule instead of the 
exception in American cities. 

Refuse of cities is low-grade fuel, inferior 
to coal, but with certain important steaming 
qualities. Its heat value varies consider- 
ably at different seasons of the year, and 
even from day to day. The average refuse 
of a city is much less valuable for fuel in 
summer than in winter, and on wet days it 
comes to the destructors in such a condition 
that it lowers the temperature of the fur- 
naces if fed directly to them. 
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In consequence of this variable value of 
refuse as fuel the use of coal together with 
the garbage and sweepings has been found 
universally necessary. In the early days of 
the dust destructor the opinion prevailed in 
some quarters that eventually the refuse of 
cities would be burned in destructors with- 
out the use of any coal at all, and that the 
steam or electric power thus obtained would 
represent a distinct gain of the city, minus 
the fixed charges on the cost of the plant 
and the labor of handling and operating it. 
One of the largest and most important com- 
bined plants was constructed in England 
with this idea in view, and its subsequent 
history is interesting. The Shoreditch plant 
in London was erected with the idea that 
there would be sufficient refuse to supply 
electric light and power for public purposes 
without the use of coal. To-day, instead of 
depending upon refuse alone, this plant is 
one of the largest users of coal of any in 
London or the suburbs. Last year 6,376 
tons of good Welsh smokeless coal was 
burned in the destructors and 25,729 tons of 
refuse. This was due to the fact that the 
electric station load increased much more 
rapidly than the supply of refuse fuel, and 
in order to secure uniform power coal had 
to be burned at various times. 

Since the Shoreditch experience few, if 
any, destructors and electric plants have 
been built for the consumption of refuse 
alone, except on a small scale. The use of 
both coal and refuse is considered abso- 
lutely essential, and even where small plants 
have been constructed for burning garbage 
alone. it has been found that in the second 
or third year the load increased so that coal 
had to be added to the garbage. 
` With the question of the relative low fuel 
value of refuse, engineers have had to con- 
sider the problem of feeding the fires with 
such a clumsy fuel. as city refuse. Instead 
of being a compact fuel, the refuse is bulky 
and oftentimes unwieldy. Feeding such 
fuel is difficult and wasteful under ordinary 
conditions. When dumped into the cells in 
bulk the large mass ignites much slower 
than coal, and while the leveling and 
spreading process proceeds the cell grows 
cool and inactive. When fed with hand 
shovels the mass of material releases heat 
units faster, but its consumption is very 
much quicker than more solid fuel like 
coal. Mechanical stoking machinery which 
will feed the cells uniformly and without 


cooling off the combustion chamber has 


been found not only economical but abso- 
lutely necessary in order to obtain much 
profit from burning city refuse. 

Various types of cells, boilers and com- 
bustion chambers have been used in Eng- 
land to overcome the difficulties caused by 
the nature of the fuel, and the designing 
and arrangement of the dust destructors 
and the electrical works represent ingenious 
application of principles to an end that are 
of instructive importance. The early types 
of dust destructors had a low rate of com- 
bustion, and, limited by natural draft, the 
temperature of the gases entering the boiler- 
heating passages rarely exceeded 800° 
Fahrenheit, and more frequently averaged 
600° to 700°. In the improved dust de- 
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structors of to-day the gases enter the boiler 
tubes or passages at a temperature of 2000° 
or more, with a minimum temperature of 
about 1600°. 

This remarkable improvement has been 
obtained either by arranging the fuel cells 
in pairs so that one is always working ac- 
tively while the other is being charged and 
clinkered, or by having a continuous grate 
with divided ashpits. Both of these types 
are now in use in England. The former is 
arranged so that the boiler is placed be- 
tween two cells, with one combustion cham- 
ber common to both cells. The gases from 
the two cells then mingle in the main flue, 
and when one cell is cooled or inactive 
through charging and clinkering the other 
prevents rapid cooling of the combustion 
chamber. In this type of destructor one 
cell may be quite cool while the other is 
filled with gases at very high temperatures. 

Where there is installed a continuous 
grate with divided ashpits, such as the Mel- 
drum system in use in England, a single 
cell of some 100 square feet of grate sur- 
face supplies heat to the combustion cham- 
ber. A separate ashpit for every 25 feet of 
grate divides it into four compartments. 
When one division is being charged and 
clinkered the hot gases from the other three 
pass into the combustion chamber without 
being materially affected by the single one 
out of use. Three-fourts of the large sin- 
gle cell is thus kept in active operation at 
all times, and no great volume of green 
gases is ever permitted to enter the com- 
bustion chamber at one time. 

The application of the regenerative sys- 
tem of supplying heated ’air for combustion 
to destructors promises also to add materi- 
ally to the advantages of refuse burning. 
This system maintains a very high tem- 
perature when coal is burned, and it should 
prove even more economical when refuse is 
used as fuel. The use of heated air tends to 
increase the efficiency of the fuel and pro- 
motes rapid ignition, insuring a continu- 
ously high temperature. The use of the 
regenerator with the dust destructor is of 
particular value in rainy weather when the 
refuse comes-in very moist. The applica- 
tion of some system for heating and drying 
the wet fuel is one of the problematical fea- 
tures now being tried out. 

The actual destroying capacity of the de- 
structors im . operation in England with 
which electrical-generating plants are com- 
bined averages nearly 2000 tons of refuse 
daily. The largest destructors are consider- 
able consumers of coal, and they are 
adapted to various uses, such as electric 
lighting, pumping water, heating plants, ete. 
The largest consumer of refuse in connec- 
tion with an electrical plant is the destructor 
at Stepney, London, which burns between 
40,000 and 45,000 tons of city garbage and 
refuse a year, together with about 2350 tons 
of coal. The proportion of coal to the 
refuse burned is small at this plant, but coal 
is used here only to aid the destruction of 
the refuse and not for generating steam for 
other purposes. The total number of units 
developed from the refuse consumed at the 
Stepney plant are nearly 1,200,000 in round 
numbers, and about 750,000 units from the 
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coal. The average number of units ob- 
tained from burning the refuse for the year 
was 28.3, and the highest for a week or 
more continuous burning in winter 40 units. 
The whole amount of steam generated by 
the plant is‘used for operating the clinker 
hoist in connection with the destructor, a 
disinfector and the electric-generating plant. 
The electric plant is located some 200 feet 
from the destructors and is supplied with 
Steam through piping. 

The destructor furnaces are composed of 
12 Manlove-Alliott cells and six Babcock 
toilers. The furnaces are supplied with 
forced draft by steam-driven fans, and 
steam also operates the clinker-hoist inde- 
pendent of the electric plant. No econo- 
mizers are used at the Stepney destructors, 
and no other machinery is operated by 
steam direct. 

The engines of the electric-generating 
plant receive steam through the 200 feet of 
piping from the destructors; high-speed, 
vertical, non-condensing engines drive the 
generators, most of the exhaust steam being 
utilized for heating the feed-water. There 
are two generating sets; one set is run con- 
tinuously throughout the day on destructor 
steam and the other during the night when 
the load is at its height. In the past the full 
supply of steam has not been consumed by 
the electric plant, and during. light loads a 
good deal of surplus heat has been wasted 
up the chimney. The plant was designed, 
however, to accommodate the needs of the 
community in the future as well as at the 
present time, and the waste of heat will 
cease as soon as the demand for the elec- 
tricity catches up to the output ability. Dur- 
ing the hours of heavy load when the sup- 
ply of refuse runs short, coal is used in the 
destructors. 

The Stepney plant has proved satisfactory 
since its combination with the electric 
works, and further improvements are being 
made to extend its usefulness and cut down 
the cost of production. One of these is the 
construction of a new chimney, the old de- 
structor chimney proving inadequate; it is 
also intended to install economizers. Three 
extra boilers have been put in during the 
past year, also new pumps and a water- 
softening plant. In its practical workings 
the Stepney plant has come out second best 
in the matter of costs, and with future 
economies through contemplated improve- 
ments a further saving may follow. 

Taking the destructors in the order of the 
amount of refuse annually consumed, the 
combined destructors and electrical works 
at Hackney stand second to the plant at 
Stepney. About 34,000 tons of refuse are 
burned in the Hackney destructors, and 
with only 1255 tons of coal used in addition, 
the output stands unusually high. The total 
from refuse and coal stands at about 1,256,- 
00 units, with nearly 125,000 used for oper- 
ating the fan motors. The steam generated 
at this plant is used solely for driving elec- 
tric generators. The destructors consist of 
three four-cell groups, with a combustion 
chamber between each two pairs of cells, 
which leads direct to the settings of three 
Babcock boilers. The generating plant con- 
sists of high-speed engines and direct-cur- 
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rent generators, with a 1200-kw.-hour 
Tudor battery. The highest record obtained 
at the Hackney plant has been 60 kilowatt- 
hours per ton. The destructor costs have 
been found high, the chief items being high 
wages and the high cost of disposal of the 
clinker. In fact, disposal of the clinker has 
proved the most expensive item in the past 
in nearly all of the destructor plants. The 
problem of reducing this cost has in a few 
instances been satisfactorily solved. If the 
clinker can be sold as a by-product at a 
small profit or at cost of removal, the de- 
structors would prove far more profitable 
than they are now. A large proportion of 
the total costs of the destructors has been 
caused by operating the clinker-working 
plant and disposing of the by-product after- 
ward. At the Fulham plant two years ago 
the cost of the disposal of the clinker 
amounted to nearly $2400 and at Hackney 
$3750. At both of these plants arrange- 
ments have been made which will eliminate 
this item, and the cost of operation will thus 
be materially reduced. The clinker proves 
of sufficient value in some parts of the 
country to justify its being removed by con- 
tractors at cost. The Hackney plant has a 
good deal of surplus steam and electric 
power in the daytime which has had no 
adequate market, and as a result the show- 
ing of this plant has not been as satisfactory 
as some of the others. With a more favor- 
able market for steam the plant should earn 
a profit that to-day is lacking. 

The Fulham destructor and electrical 
works burn over 30,000 tons of refuse an- 
nually, supplemented by nearly 2,000 tons of 
coal. As the most economical combination 
plant in London, its operation is interesting. 
It has a market for a good deal of its sur- 
plus power and operates by steam a dis- 
infector, a clinker-working plant and a 
brick-making plant. It develops on the 
average 26.2 kilowatt-hours per ton of 
refuse. The combination of destructors and 
electrical generators represents advanced 
engineering ideas, and the results amply 
show their practical value. Further im- 
provements are being constantly made, such 
as the recent installation of a 30-h.p. Bellis 
steam engine for operating a fan at the base 
of the chimney stack to increase the draft, 
and the addition of three marine-type, dry- 
back destructor boilers. 

The destructors consist of 12 Horsfall 
cells. These are arranged in groups of six 
each, with three in each group placed back 
to back. Six Babcock boilers are placed 
between these groups, and also the new 
marine-type boilers. Economizers are pro- 
vided in the main flue, and mechanical 
stokers in the furnace. Furnace blast was 
originally supplied solely by steam jets of 
the Horsfall type, but more recently the 
Bellis engine operating a fan blower has im- 
proved the draft. This engine takes some 
30 pounds of steam per brake horse-power- 
hour. 

The electrical plant is of the two-phase 
alternating type, and the engines driving the 
generators are of the horizontal Musgrave 
type, running non-condensing. There are 
three 300-kw. alternators and three 100-kw., 
direct-current dynamos, the latter being em- 
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ployed for lighting the works, exciting the 
alternators and supplying current to motors 
which drive nearly all of the auxiliary ma- 
chinery. Two 5-h.p. motors are used for 
criving the economizer scrapers and four 
10-h.p. motors for operating the mechanical 
stukers and coal conveyors. Besides light- 
ing the place and other public buildings, a 


‘good deal of the electric power is used for 


pumping. There are five 20-h.p. motors 
driving centrifugal pumps and one 20-h.p. 
motor driving a deep-well pump. The 
amount of steam furnished to the brick- 
making plant has not been stated, but it 
must be considerable, for it is in operation 
most of the time in the day. 

In the winter season the electric light 
load is heavy and the full output of the 
plant is used. During the midwinter holi- 
days some 100 extra arc lights for stre¢t 
lighting are added to the regular plant. The 
returns from this plant indicate a profit suf- 
ficient to warrant its enlargement and the 
tendency is to improve its efficiency in every 
possible way. 

The Shoreditch plant burns about 26,000 
tons of refuse a year and over 6,300 tons of 
coal and supplies light, heat and power for 
the public baths, library and deep-well 
pumps. The disposal of the clinker is an 
important item here as elsewhere, and it 
continues to show a considerable loss each 
year. If this could be eliminated the show- 
ing of the plant would be much better. 

The Bermondsey plant burns between 
13,000 and 15,000 tons of refuse a year and 
400 tons of coal. The power is used for 
generating electricity for lighting and steam 
used for heating the bathhouses and public 
buildings. At Woolwich a disinfector and 
brick-making plant are operated in addition 
to the generator of electric light for the 
buildings. Most of the destructors in the 
smaller places are of the old type, and few 
of them have been equipped with the most 
recent improvements. The results obtained 
from them have little bearing upon the 
larger problem of reducing the cost of de- 
struction and increasing the output of power 
and electric light from a given ton of refuse. 
The average cost of each ton of refuse 
burned varies in the provinces and in Lon- 
don because of the difference in the price of 
labor. In London, however, mechanical ap- 
pliances for economizing in handling and 
burning apparently more than offset anv 
difference in higher wages paid. 

— o 

The Value of Tail Rods.—A suburban rail- 
way company has as a part of its equipment 
two 1000-h.p. cross-compound condensing 
Corliss engines, the engines being both alike 
excepting that one has tail rods. The en- 
gine with the tail rods has been the more 
economical of the two, and has cost prac- 
tically nothing for maintenance during the 
two years it has been running. A saving in 
steam consumption has also been one of the 
features cf this engine with the tail rods, 
and it can be run at about 10 per cent 
greater capacity than the other. In the 
three years which the engine without the 
tail rods has run, it has worn out two sets 
of bull rings and the low-pressure cylinder 
has been worn down about 1 1/16 ins. 
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Abstracts from Foreign Contemporaries 


Beck Arc Lamp.—The Elektrotechnische 
Zeitschrift contains an illustrated descrip- 
tion of a new arc lamp in which the carbon 
is impregnated with light emitting sub- 
stances and which burns with a long arc. 
The construction of the lamp is shown dia- 
grammatically by Fig. 1. The carbons are 
arranged side by side in a slightly inclined 
position. One carbon is fixed, with respect 
to its longitudinal direction; the other being 
adjusted in position by means of the lever 
shown at the top. This lever is operated 
by means of an electromagnet, shown in 
the center at the top of the lamp. When no 
current flows the two carbons touch each 
other at their terminals at the bottom. When 
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FIG. I.—BECK ARC LAMP, 


the circuit is closed the right hand car- 
bon is deviated sideways and the arc is 
started. The deviation of the right hand 
carbon is limited so that a constant distance 
between the two carbons is maintained. The 
electromagnet is entirely closed and contains 
only a few windings through which the 
main current flows. The lower terminals 
of the carbons are surrounded by a cast- 
iron reflector, the inside of which is of white 
enamel. The left carbon (for direct-current 
mostly the positive carbon) has not an exact 
circular cross-section, but is provided with 
a rib, which is shown at the left, and by 
means of which it rests on a support 
mounted at the bottom of the reflector. 
Above the lower supporting surface there is 


provided a small chamber surrounding the 
carbon rib and protecting it from the air. 


` The purpose is to let the carbon burn off in 


such a way that a fine point always remains 
at the end of the rib. This fine point is 
the point on which the left carbon rests. It 
is stated that it burns off very uniformlyeand 
slowly, so that the carbon electrode is fed 
downwards very gradually and uniformly. 


FIG. 2.——BECK ARC LAMP, 


The support on which the fine terminal 
point of the carbon rib rests remains rela- 
tively cold. The right hand carbon, which 
has a completely circular cross-section, is 
fed downwards simultaneously with the 


left hand carbon by means of the mech-. 


anism shown in Fig. 2, The most eco- 
nomical current is stated to be 6 to 12 am- 
peres for direct or alternating current for 
an e. m. f. at the terminals of 42 to 46 
volts. Wedding has tested a direct-current 
lamp for 9.1 amperes at 44.2 volts, which 
gave without globe, 2469 hemispheric can- 
dle-power, corresponding to a consumption 
of 0.163 watt per candle. The maximum of 
illumination, which is 3800 candle-power, is 
perpendicularly below the lamp. Cored car- 
bons are stated to be best. For the 9-am- 
pere lamp the diameter of the positive car- 
bon is 8 mm., that of the negative carbon 
is 7.5 mm. The length of the carbon is 
330 mm. for the smallest type of lamp, which 
gives a carbon life of 8 hours. The lamps 
are built for carbon lengths up to 550 mm. 
For a carbon life up to 30 hours double 
lamps are used. 


Electrical Resistance of Steel. The 
May Bulletin of the Société d’Encourage- 
ment pour I’Industrie Nationale contains a 
short but interesting article upon the “Elec- 
trical Resistance of Steel.” Following up 
some experiments made some time ago by 
Monsieur H. Le Chatelier, the author of this 
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article—Monsieur P. Mahler—has carried 
out a series of tests on specimens of steel 
containing varying amounts of carbon, man- 
ganese, sulphur, phosphorus and silicon. Gen- 
erally speaking, he has established the fact— 
which in truth is what might have been ex- 
pected—that the more impure the steel, the 
higher is its electrical resistance. For exam- 
ple, in one of his sets of experiments he took 
five test pieces, varying from soft steel, with 
a breaking stress of 40 kilos. per square 
millimetre of cross-section, to hard steel 
with a breaking stress of 70 kilos. The per- 
centage of carbon varied from 0.16 per cent. 
to 0.62 per cent., and of manganese from 
0.70 per cent. to 0.80 per cent. The ob- 
served resistance was 14.6 microhm-centi- 
metres for the soft steel and 18.0 microhm- 
centimetres for the hard steel. M. Mahler 
found that the total resistance varied in ac- 
cordance with the formula R = 10+ 7C 
+ 5 Mn; where C is the carbon, Mn the 
manganese, and 10 the resistance due to the 
iron and to the other impurities, such as sul- 
phur, phosphorus, etc. The 7 and 5 for 
carbon and manganese were the figures 
which M. Le Chatelier had found in his 
experiments. The coefficient ro has been 
found by M. Mahler, and within the limits 
of his investigations the formula appears to 
give the resistance of any steel of known 
composition very fairly nearly. There are 
discrepancies, which are sometimes on one 
side and sometimes on the other, but in a 
number of cases the calculated resistance 
was found to be the same as that which was 
obtained by measurements. Perhaps the 
balance lies rather in the direction of the 
coefficient 10 being somewhat high, but this 
error is certainly on the right side. The 
ability to estimate the electrical resistance of 
steels of known composition within a rea- 
sonable degree of accuracy is highly impor- 
tant having regard to the increasing use 
of steel rails for conducting electricity, and 
it would appear that in samples of metal 
known to be more or less oxidized or more 
or less gaseous, the actual resistance is less 
than what might be looked for if the above 
formula is taken as a basis. This means 
that, at any rate, the probabilities are that 
a calculation of the resistance is more likely 
to err on the high than on the low side. 


The Lentz Engine.—A neat type of 
engine, manufactured by Les Ateliers de 
Construction, H. Bollinck, of Brussels, is 
described in the London Engineer. The 
engine, which is of massive design, works 
with superheated steam of high tempera- 
ture. The cylinders are placed tandem, and 
directly connected to each other so that one 
stuffing-box is dispensed with. One stuff- 
ing-box is placed between the two cylinders. 
Steam enters from the boiler at the bottom 
side of the high-pressure cylinder, and 
leaves through the exhaust valve, and then 
passes directly into the low-pressure cylin- 
der, of which the admission valves are 
placed on the top, and the exhaust valves at 
the bottom. By this system it is claimed 
that the steam follows a rational and short 
course, and the important losses produced 
by radiation and condensation in the pipes 
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and receiver are by this means avoided. 
Joints in pipes are also dispensed with, and 
it follows that there will be no expense in 
maintenance in respect of these. Another 
point claimed is that the fall in pressure be- 
tween the two cylinders is not so great in 
this case gs it would be with piping and a 
receiver. One of the most interesting feat- 
ures of the Lentz engine is the valves. The 
admission valves are double seated, the in- 
terior seat being smaller than the other, 
the whole system being balanced. They are 
capable of lifting automatically should any 
water get into the cylinder. The valve 
seats are of such a shape that when the 
valves are closed they form a water-tight 
joint. The valve rods are fitted with a 
roller actuated by an eccentric on the gov- 


ernor spindle on which are two eccentrics 
connected by two rods to the cams, against 
which the rollers of the valve spindles are 
kept pressed. The valve rods receive their 
motion from these cams, and the design of 
the latter is such that a rapid opening and 
closing can be obtained without any shock. 
The Lentz governor is said to be very sen- 
sitive. As will be seen from the illustra- 


FIG. 4.—LENTZ GOVERNOR. 


tion, the governor consists of a ring which 
acts as a sort of fly-wheel. There is a boss 
on the governor spindle, and on both the 
ring and the boss there is an arm, these 
arms being joined together by a circular 
coupling spring. The boss is oblong in 
form, and to it are pivoted the weight 
spindles, the ends of which are connected 
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by links to lugs placed exactly opposite one 


another on the inside of the ring. As soon 
as an acceleration of velocity is about to 
take place, the inertia of the ring absorbs 
part of the load on the circular coupling 
spring, and the centripedal force is dimin- 
ished. The weights immediately separate, 
and the valves are acted upon. Exactly the 
opposite to the foregoing happens when the 
engine tends to run slow. The variation of 
the amount of admission of the steam to 
the cylinder is said to precede any visible 
change of velocity. The effect of the in- 
ertia of the fly-wheel ring is only momen- 
tary, and disappears when the velocity be- 
comes normal. The makers state that the 


governor acts so well that polyphase gen- 
erators may be run in parallel without any 
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gines of this type, and this allows of a con- 
siderable increase in speed without the pis- 
ton speed exceeding about 4 m. per second. 
There is only one spring, and no delicate 
mechanism or dash-pot. Sight feed lubri- 
cators are employed tor oiling the various 
parts of the engine. ù 


Wireless Telephony.— Dr. Hugo Mosler 
contributes to a recent number of the Elek- 
trotechnische Zeitschrift some observations 
made by him while experimenting in wire- 
less telephony. The simplest arrangement 
of sending station is shown by Fig. 5 here- 
with, where B is a battery having an e.m.f. 
of about 25 volts, M is a microphone, and J 
an induction coil one secondary pele of 
which is connected to earth. The telephone 


FIG. 3.—LENTZ TANDEM COMPOUND STEAM ENGINE. 


fear of uneven loading. The governor can 
be so arranged that the speed of the engine 
can be regulated from the switchboard. 
The stuffing-box is also another interesting 
part of the engine. It is formed by a 
series of annular recesses in gun-metal 
rings, the rings having placed between them 
cast-iron rings, which ate an easy fit on 
the rod. The recesses are filled with oil 
The first ring allows some steam to escape, 
the second one absorbs part of this escape, 
the third does the same, and finally the 


fourth ring allows no steam at all to escape. 


The small quantity of steam which is intro- 
duced at the moment of admission into the 
first two or three recesses returns to the 
cylinder during the period of expansion. 
The valve spindles have no stuffing-boxes. 
They are ground in their guides, and carry 
a series of small annular cavities, which 
retain a layer of oil mixed with condensed 
water. This arrangement is said to be par- 
ticularly advantageous when superheated 
steam is used. The stuffing-box for the 
piston-rod, and also for the valve spindle, 
involve practically no metallic friction, and, 
for this reason, the makers assert that the 
loss of power due to these parts is small. 
It is stated that the variation in speed of 
these engines in any one revolution does 
not exceed 1.25 per cent. The makers have 
adopted a short stroke which is not much 
more than half what is usual in other en- 


used at the receiving station has one ter- 
minal connected to earth, while the other 
terminal is free. The telephone used by the 
author in his experiments had a metal box 
which was touched by the hand of the 
hearer. The use of antenna at the receiving 
station does not improve transmission. For 
good transmission it is preferable to connect 
at the transmitting station the free secondary 
pole of the induction coil with an insulated 
suspended coil S containing about 2.5 km. of 
copper wire. If both poles of the induction 
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FIG. 5.—WIRELESS TELEPHONE SENDING 
STATION. 

coil J are earthed, the transmission of sound 
is greatly weakened. On the other hand if 
both poles of the telephone are earthed at 
the receiving station good sound transmis- 
sion results if the conditions are as indicated 
in Fig. 6. In this engraving A represents 
the earthed plate of the induction coil at the 
transmitting station; BCD are earthed 


376 


plates at the receiving station, F is a tele; 
phone and E a switch, by means of which 
either plate C or D may be connected to F. 
With B and C connected to F no sound is re- 
ceived; but with B and D connected to F 
the transmission of sound is good. The 
author accounts for this by assuming that 


D 


B 


a 
-.- FIG. 6.—WIRELESS TELEPHONY. 


periodic electrifications of the surface of the 
earth are propagated from the earth plate 
A of the transmitter. This propagation 
takes place in circles around A. In order 
to get good transmission, therefore, it is nec- 
essary to connect the telephone F with two 
points having different potentials. If B and 


FIG. 7.—WIRELESS TELEPHONY. 


C are about equally distant from A they 
have about the same potential, so that noth- 
ing is heard in the telephone D. In the ex- 
periments only one pole of the telephone 
was earthed, but a second earthed connec- 
tion was made through the metal box of 


the telephone to the experimenter, who in 


this case was standing at a point D. .Sound 
may thus be transmitted over several kilo- 
meters, especially over water, if induction 
coils with high transformation ratios and 
a microphone which can stand strong cur- 
rents are used. For wireless telephony 
over greater distances, however, it 1s, of 
course, necessary to use ether waves. 


Lightning Arresters— Alberto Dina 
contributes to a late number of Elektrotech- 
nische Zeitschrift an illustrated article on 
various designs of lightning arresters with 
particular reference to the relay built by the 
Siemens-Schuckert Works. The most suit- 
able length of air gap for relative low volt- 
ages of a few thousand volts is said to be 
three to four millimetres. All attempts to 
lengthen the air-gap by giving special forms 
to the electrodes, as for instance by giving 
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them sharp edges, have proved unsuccess- 
ful, since after numerous discharges have 
taken place the sharp edges are destroyed. 
Artificial air-gaps have been introduced in 
many instances for the purpose of starting 
the discharge. Either the heat effect or the 
ionizing effect of the ultra-violet light of the 
stroke starts the discharge through the main 
air-gap. Fig. 8 shows such an arrangement 
in which Be is the auxiliary air-gap, and BA 
the main air-gap. A modification of this 
arrangement is shown by Fig. 9, in which 
three discharges may take place; first be- 
tween ee, then between B and e and finally 
the main discharge from B to A. Further 
modifications of this scheme are, of course, 


FIG. 8.—LIGHTNING ARRESTERS.—FIG. 9. 


possible by using successive auxiliary gaps 
like that at ee, one below the other and 
with decreasing lengths of the gap so that 
the lowest and shortest gap is first acted on. 
This starts the discharge through the next 
one above and so on. The disadvantage of 
this arrangement is that the auxiliary air- 
gap must have a short length and is liable 
to be changed in time, and the wind may, 
moreover, blow the discharge from the 
main gap to the auxiliary gap, and it may 
remain where there are no special devices 
provided for extinguishing the arc quickly. 
The Siemens-Schuckert lightning arrester 
is shown by Fig. 11. The device makes use 
of a special circuit in which high frequency 
oscillations are produced. W is the damping 
resistance and B A is the main air-gap. CC? 
are condensers, F is an auxiliary air gap, P 


FIG. 10.—LIGHTNING ARRESTER. 


the primary and S the secondary of a trans- 
former. When the voltage at the plates of 
the condenser C (which is practically equal 
to the voltage between line and earth) 
reaches the value to which the air-gap F is 
adjusted, the condenser C discharges part- 
ly through the circuit CFC P, i. e. it 
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transfers a part of its charge to the other 
condenser Ci, high frequency currents be- 
ing produced. This discharge depends in no 
way on the methods by which the condenser 
C has been charged (that is, on the causes 
of the excessive rise of voltage in the line). 


. The oscillating currents in the prifhary P 


FIG. II.—SIEMENS-SCHUCKERT LIGHTNING 
ARRESTER. a 


produce a high e.m.f. in the secondary S of 
of the transformer, so that now a higher 
voltage exists between B and A and the dis- 
charge from B to A is started. This higher 
e.m.f. does not affect the line. The main 
advantage is that there is no direct effect 
from the auxiliary air-gap F on the main 
discharge gap BA. It is, therefore, possible 
to enclose F in a suitable tube and place it 
at some distance from the main discharge. 
The apparatus is called a “lightning ar- 
rester relay.” It is built with an air-gap B A 
of 4 mm. for about 3000 volts effective cur- 
rent and with a gap of 3 mm. for about 2000 
volts. Fig. 10 shows the relay in use with 
horn lightning arresters. A modification of 


‘the arrangement shown in Fig. Ir is given 


by Fig. 12. In this arrangement the con- 
densers are placed in series instead of in 
parallel as in the former case. The ar- 
rangement, however, has the disadvantage 
that the condensers are always under ten- 
sion; but, on the other hand, it has the ad- 


FIG. 12.—SIEMENS-SCHUCKERT LIGHTNING 
ARRESTER. 

vantage that each condenser has to stand 
only part of the tension. For adjusting 
the auxiliary air-gap only the voltage of the 
condenser C has to be taken into account. 
For this reason this latter arrangement may 
be used for higher tensions. Fig. 13 shows 
an arrangement having many different 


JULy, 1905.] 


spark-gaps but requiring but one arrester. 
In this scheme no condenser is under ten- 
sion for any length of time. If the ar- 
rester itself has not acted on the appear- 
ance of over voltage, it is at least probable 
one of: the air-gaps, f, will get into action 


D D 


so that the condensers CC" are charged. 
This process of charging through a spark- 
ing distance cannot produce any consider- 
able e.m.f. since the capacity of the condens- 
ers may be very small and are connected in 
series with the damping resistance W. Ow- 
ing to the sensitive adjustment of the air- 
gap F of the oscillating circuit the con- 
denser C begins to discharge at the be- 
ginning of the condenser charge, so that the 
arc, therefore, begins to discharge at once. 
The e.m.f of the secondary S does not any 
longer discharge through the oscillating cir- 
cuit itself; since, however, the object of the 
relay is not to enlarge the gap but to start 
the discharge, a very small capacity y is 
sufficient to cause a higher e.m.f. to be estab- 
lished between the horns of the arrester 
than that for which the arrester was adjust- 
ed. By this means the machine is protected 
by the high self-induction of the choking 
coils. There remains, however, the greater 
capacity T between the line and earth in 
series with the arrester and the resistance 
W which offers an easy return path for 
the oscillations passing from S to the ar- 
rester. 


Efficiency of Switches and Switch- 
boards.—A. Boje contributes to the Elek- 
trotechnischer Neutgketts-Anseiger an ac- 
count of an extended series of tests on 
switches and switchboards. The station 
contained two 8o0-kw., direct-current dy- 
namos, one of 160 kilowatts and two stor- 
age batteries each of 600 ampere-hours. The 
mean current of the machines and batteries 
during one year was carefully determined 
and the efficiency of the switches and the 
switchboards was then calculated for this 
mean current. The total energy given out 
during one year from the switchboard was 
298,546 kw.-hours, the loss in the switch- 
board 2404 kw.-hours; hence the efficiency 
was 99.2 per cent. While this efficiency is 
high, yet the selling price of the energy lost 
during one year in the switchboard repre- 
sents 20 per cent of the first cost of the 
switchboard. The author discusses means 
for decreasing this loss. He recommends 
strongly the avoidance of ordinary electro- 
magnetic measuring instruments in switch- 
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boards, and the installation of precision 
instruments in spite of their higher cost, 
since the saving due to the decreased loss 
in only two years compensates for the 
higher cost. A great many experiments 
were made on the loss in movable contact 


L 


FIG. 13.—-LIGHTNING ARRESTER. 


surfaces. Fifteen different lubricating ma- 
terials were tested and it was found that 
a certain fat which conducts the electric 
current reduced the losses in the contacts 
by 50 to 60 per cent. Other fats were not 
as good and some materials tested, like 


stearin, tallow, graphite, increased the con- 


tact losses. It is, therefore, recommended 
to lubricate the movable contact surfaces 
very slightly with a suitable fat. Stationary 
contact surfaces, for instance bus-bar con- 
nections, etc., also showed considerable 
losses. From a great number of tests with 
various thin plates placed between the two 
contact surfaces it was found that the con- 
tact loss can be slightly reduced by a thin 
sheet Of tin-foil of 0.02 mm. thickness or 
of copper of 0.04 mm. thickness. 


Some Recent 


Electrical Patents 


Mercury Vapor Lamp —In the construc- 
tion of electric lamps of the mercury vapor 
type it is essential that some means be pro- 
vided for breaking down the initial insula- 
tion of the space within the tube in order to 
start the flow of current through it. The 
devices hitherto employed for this purpose 
have involved the application of a high e.m.f 
or else necessitated the use of some mag- 
neto-mechanical arrangement for putting the 
electrodes momentarily into contact; the 
latter class of apparatus appears to be gain- 
ing in favor. A very simple arrangement 
of this class has been devised by Mr. W. R. 
Whitney, of Boston, Mass., in which the 
moving parts are all outside the lamp prop- 
er. This is illustrated diagrammatically by 
Fig. 1, in which 2 is the upper electrode, 5 
is a carbon filament extending downward 
from the electrode to within a short distance 
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of the mercury, 3; 7 is a glass support for 
the filament, 8 is a magnet coil and 12 is an 
automatic cut-out for this coil. The mass 3 
is an amalgam of mercury and iron, so that 
it is capable of responding to the magnetic 
attraction of the coil, 8, when that coil is 
excited; the mercury and iron are then — 
drawn up into contact with the carbon fila- 
ment, as indicated at the lower right hand 
corner of the engraving, and the current 
is thereby started through the lamp. This 


FIG. I.—MERCURY VAPOR LAMP. 


energizes the magnet of the cut-out, 12, 
which opens the circuit through the mag- 
netic coil, 8, allowing the mercury to fall 
back away from the carbon filament and 
start the arc. The arc follows rapidly 
along the filament until it reaches the up- 
per electrode, when the lamp is is full op- 
eration. Patent No. 792,639. 


Contact Key for Alternating Currents.—- 
An objection to the use of a contact-making 
and breaking device in a circuit carrying 
heavy current is the arcing that occurs 
between the active faces of the contact 
pieces when the circuit is broken. It is 
obvious that in the case of alternating cur- 
rent of symmetrical wave form, arcing at the 
contacts could be prevented if the circuit 
were opened exactly at the instant when 
the alternating e.m.f is passing through 
zero. Fig. 2 illustrates in simplified dia- 
grammatic form an arrangement devised by 
Mr. Andrew Gray, of London, for accom- 
plishing this, and Fig. 3 indicates a modi- 
fication. In Fig. 2, the finger piece, g, 
when depressed holds the contact lever @ 
against its anvil, regardless of circuit con- 
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FIG. 2.—CONTACT KEY FOR ALTERNATING 


CURRENTS. 


ditions. When the finger piece is released to 
open the circuit, the magnet b retains the 
lever d until the alternating current reaches 
zero, when the lever is free to be drawn 
away from the anvil by the spring. In 
Fig. 3, there are two contacts in shunt re- 
lation, one controlled by the key g and the 
other independently controlled by the arma- 
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ture d, which vibrates in unison with the 
alternations of the current, but cannot open 
the circuit as long as the shunt key contact 
is closed. Releasing the key leaves the cir- 


FIG. 3.—CONTACT FINGER FOR ALTERNATING 
CURRENTS. 

cuit dependent on the armature contact, of 
course, and it is opened at the next suc- 
ceeding zero point. Patent No. 702,020. 


Alternating-Current Motor Control-— 
One of the most interesting characteristics 
of the alternating-current commutator motor 
is revealed in a patent recently issued to 
Messrs. G. Winter, of Vienna, and F. Eich- 
berg, of Berlin. The patent relates to the 
use of self-exciting generator features of 
the repulsion motor; the control circuits are 


shown in Fig. 4 herewith. The armature. 


winding, indicated by the circle B, is close- 
circuited by two brushes bear- 
ing on the commutator in the 
usual manner and connected 
electrically by a conductor of 
negligible resistance. In line 
mechanically with the brushes 
is an “inducing” field winding, 
A, and in mechanical quadra- 
ture with this winding is an 
“exciting” field winding, C. 
For normal operation the two 
windings are connected in 
series; the armature winding 
is in inductive relation to the 
field, as usual. When it is de- 
sired to stop the motor, the field 
windings are disconnected from 
the supply circuit, of course, 
and _ close-circuited in series 
with each other and the adjust- 
able resistance, R, but with 
their relative connections re- 
versed; this is for the purpose 
of braking the motor electro-. 
dynamically. In this condition 
the magnetic flux encircled by 
the exciting winding induces 
an electromotive force in the 
armature windings to which the brysh 
position is favorable, and the current flow- 


; 


FIG. 4.—ALTERNATING-CURRENT MOTOR 
CONTROL CIRCUITS. 


ing in the armature winding strengthens the 
magnetic flux within the exciting winding, 
thereby braking the armature. Patent No. 
792.103. 
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CENTRAL STATION ENGINEERS 


IX. 


Henry Harbison Sinclair. 


Henry Harbison Sinclair was born in 
Brooklyn, N. Y., on December 22, 1858. 
His education was begun in the public 
schools of his native city, after which he 
entered the Military Academy at Bethlehem, 
Pa. At the age of 15, however, he ran 


. away from home and shipped on a sailing 


vessel bound for California, quitting the sea 
three years after with papers as a second 
mate. When 18 years of age he took up a 
scientific course at Cornell University, which 
he was compelled to abandon owing to 
failing health. He then entered the New 
York shipping firm of his father, afterward 
becoming the latter’s partner under the firm 
name of N. B. Sinclair & Son. In 1885 Mr. 
Sinclair abandoned business to study law 
in the firm of Hill, Wing & Shoudy, apply- 
ing himself to admiralty practice. This, 


HENRY HARBISON SINCLAIR. 


too, he was compelled to relinquish owing 
to failing health and in 1887 he moved with 
his family from New York to Lugonia, Cal., 
a settlement adjoining the town of Red- 
lands, where he engaged in orange culture. 
For several years Mr. Sinclair led the 
quiet life of a horticulturist, gradually re- 
gaining his health and a longing for active 
commercial existence. When, therefore, the 
opportunity came in 1892 to develop a water 
power plant on Mill Creek, east of Red- 
lands, which should supply electric energy 
to his city and the surrounding territory, he 
was quick to see its possibilities and to turn 
them to advantage. He assisted in the or- 
ganization of the Redlands Electric Light 
& Power Company, becoming its president 
and general manager and continuing the 
active head of the company until it became 
the property of the Edison Electric Com- 
pany. At the time of its transfer the Red- 
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lands Company had in successful operation 
two plants on Mill Creek and a third under 
construction, having pioneered 10,000-volt 
transmission, and about to pioneer the dis- 
charge of water from a vertical height of 
1962 feet into the impact wheels of power 
house No. 3. This plant has been in oper- 
ation since March, 1903. In April, 1897, 
Mr. Sinclair organized the Southern Cali- 
fornia Power Company, which was trans- 
ferred to The Edison Electric Company, of 
Los Angeles, the next year, Mr. Sinclair 
becoming a director of the latter company. 
Subsequently there were organized the Lytle 
Creek Light & Power Company, operating 
on Lytle Creek, San Bernardino County, 
Cal., the Mountain Power Company, oper- 
ating on Santa Ana River, the California 
Power Company, operating in Kern County, 
and owning water rights for the develop- 
ment of nearly 100,000 horse-power, and 
the Kings River Power Company, with wa- 
ter power rights in San Joaquin County. 
Mr. Sinclair was actively associated in the 
formation of these companies which after- 
ward became a part of the Edison system. 
In the fall of r901 Mr. Sinclair 
removed to Los Angeles, hav- 
ing in the meantime become 
third vice-president of The Ed- 
ison Electric Company, in 
charge of all the company’s wa- 
ter power development. Mr. 
Sinclair became the general 
manager of the company early 
in 1903, devoting his energies 
to the details of the expanded 
corporation. Incessant work 
again told on his health, and he 
was obliged to take a pro- 
longed trip to Honolulu and the 
South Sea Islands, Japan and 
the Philippines. The war in 
the Far East, however, changed 
his plans and he began his re- 
turn voyage after six months’ 
absence. In rgor Mr. Sinclair 
assisted in the organization of 
the San Bernardino Valley 
Traction Company, an inter- 
urban electric road uniting the 
cities of San Bernardino, Red- 
lands and Colton and the town 
of Highlands, operating some 
28 miles of standard gauge single track. 
Mr. Sinclair’s company is among the largest 
electric companies of the United States, 
supplying electric light and power to 18 
municipalities situated in five counties. 


NOTES. 


New York State independent Telephone As- 
sociation held its fourth annual meeting at 
Albany, June 16. In addition to the read- 
ing of papers, the convention passed reso- 
lutions to the effect that the State authori- 
ties be requested to install independent tele- 
phones in the various departments, build- 
ings, etc., so that communication: with such 
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International Association of Municipal Elec- 
tricians has decided to change the date of 
its coming convention at Erie, Pa., to Au- 
gust 23, 24 and 25, instead of August 29 
to 31, inclusive. Reference was made in 
this column last month to the excellent 
character of the papers to be read. 


The Southern Hardware Jobbers’ Associa- 
tion held its fifteenth annual convention at 
Hot Springs, Va., June 6 to 9, inclusive. 
The meeting was conspicuously satisfac- 
tory in all particulars; the papers were on 
live topics and able in character, and the 
entertainment features left nothing to be 
desired. 


Evening Coursesin Physics and Electrica 
Engineering.—The Polytechnic Institute of 
Brooklyn announces for next fall a series 
of lectures on “Electric Transportation” as 
one of the evening courses in electrical en- 
gineering. These lectures will be delivered, 
beginning October 10, by Messrs. Arm- 
strong, Barstow, Bliss, Calderwood, Doyle, 
Lardner, Mailloux, Moffatt, Perrine and 
Stott, all of whom are prominent practising 
engineers. 


Reduction in Price of Current in New 
York Gity.x—The New York Edison Com- 
pany announces a reduction in the price of 
current from 15 to Io cents per kilowatt. 
Power rates vary accordingly. No charge 
is made for incandescent renewals or arc 
lamp supplies, and all incandescent lamps 
and arc lamps that have been cut off tem- 
porarily or otherwise and all 16-c.p. incan- 
descent lamps that have been replaced by 
smaller sizes may be restored to service 
without effect upon the charge. 


Tired of Municipal Ownership—A recent 
special dispatch from Monroe, Mich., says: 
“The Monroe City Council has apparently 
become sick of owning a municipal light- 
ing plant. Some two weeks ago a proposi- 
tion was sprung by City Surveyor White to 
lease the plant for ten years. Since that 
time other proposals have been presented 
and the council at an informal session de- 
cided to hear further propositions. The De- 
troit, Monroe & Toledo Company also made 
a proposition to furnish power, and this 
seems to be the most feasible one, since they 
have plenty of current. A full report will 
be made by a committee. Monroe has had 
municipal ownership for five years.” 


American Institute of Electrical Engineers 
held one of the most successful and satis- 
fying conventions of its history at Ashe- 
ville, N. C., June 19 to 22, inclusive. The 
papers were of a much higher average merit 
than usual and the proceedings passed off 
with commendable smoothness. The only 
departure from the programme as originally 
laid out was the holding of a short extra 
night session to dispose of a few papers 
that could not be given attention at the reg- 
ular morning session on account of the 
length of discussions at that session. The 
lateness of the date of the convention pre- 
cludes any attempt to publish a report of 
the proceedings in this number. 


` AMERICAN ELECTRICIAN 


Municipal Plant ia Oklahoma —The Union 
Light & Power Company, of El Reno, has 
finished the municipal lighting plant at An- 
darko, Oklahoma, and turned it over to the 
city. The plant was built in connection with 
the water works lately installed by the 
United States Government engineers, from 
the proceeds of the sales of the town and 
city lots at the time of the opening in Au- 
gust, 1901, the sales of these lots being re- 
served by the Government for the purpose 
of municipal improvements. The electric 
lighting plant consists of a tandem-com- 
pound McEwen engine 12 by 20 by 16, run- 
ning at 250 r.p.m., direct-connected to a I10- 
kw. three-phase Bullock alternator. The 
street lighting system includes the Jandus 
alternating-current series arc lamps. The 
plant is in charge of Mr. A. C. Loudermilk, 
superintendent, and Mr. Charles Tomlins, 
chief engineer. 


A 10,000, H P. Steam Turbine Instailatioa.— 
Two steam turbine-generator sets of 10,000 
horse-power are being installed at the Rhe- 
nanian Westphalian electricity works; these 
are the largest turbine sets, and in fact the 
largest stationary engines, in the whole of 
Europe. Each unit comprises a turbine 
running at 1,000 r.p.m., an alternating-cur- 
rent generator capable of 5,000 kilowatts at 
5,000 volts and 50 cycles per second, and a 
direct-current generator of 1,500 kilowatts, 
giving 600 volts. The turbines are operated 
from a central steam plant. The whole 
set is 20 metres in length and weighs 190 
tons, of which 9.4 metres and 107 tons apply 
to the turbine. The maximum height of 
the turbine above the floor is 2.6 metres, and 
the maximum breadth is the same. The 
turbine is of the Parsons type and has only 
two bearings, one of which serves also as 
bearing for the alternator. The governor is 
made to regulate to within I per cent. for 
variations in the angular speed, with fluc- 
tuations in the load as high as 20 per cent., 
while the maximum variation in the number 
of revolutions, between no load and full 
load, is not to exceed 5 per cent. 


Power Development in Teanessee—The big 
project in the erection of the 36,000-h.p. lock 
and dam power plant at Hale’s Bar in the 
Tennessee River is considered an assured 
fact. Messrs. C. E. James and J. C. Guild, 
the promoters of the scheme, have been in 
New York, where they completed the de- 
tails concerning the financing of the scheme. 
It is announced in this connection that as 
soon as the plant is erected several new 


manufacturing plants will be erected at- 


Chattanooga, one of them having a capital 
stock of over $1,000,000. The promoters 
will apply for a charter with $3,000,000 cap- 
italization. The following will be the in- 
corporators: C. E. James, J. C. Guild, J.C. 
Sims, R. H. Williams and George D. Lan- 
caster. The plant will be located 12 miles 
from Chattanooga. The dam will be built 
of cement and stone, being 57 feet at the 
base, 9 feet at the top and 35 feet in height. 
The gates will cost $150,000 and will be 
furnished by the Government. The power 
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plant will be located on the east side of the 
river and will be 60 by 30 feet in dimensions 
and 57 feet in height. Thirty-six turbine 
wheels will be employed to drive twelve 
generators. 


Electricity on Board a German Warship .— 


The liner Preussen, which was recently at- 
tached to the German Baltic marine station, 
has a displacement of 13,200 tons and a 
speed of 18 knots, the output of her engines 
being 16,000 horse-power. Her equipment 
comprises four quick-firing guns of 28 cm. 
gauge, fourteen 17-cm. quick-firing guns 
and twelve of 8.8 cm. gauge; twelve 3.7- 
cm. machine guns, eight machine rifles and 
six torpedo launching tubes. All the rooms 
as well as the upper deck are lighted by in- 
candescent lamps. For use in connection 
with the scouting service in battles, and 
also for signaling to a distance, there are 
used four large projectors, of 6,000 nominal 
candle-power each. 

Electric motors are used for conveying 
ammunition from the ammunition cham- 
bers to the guns, for moving the rotating 
gun turrets, handling coal, lowering and 
hoisting the large boats, operating the ma- 
chine tools and refrigerating plant, as well 
as for driving numerous fans of different 
sizes, which are installed in all the rooms 
of the ship. | 

The apparatus for the transmission of or- 
ders from one part of the ship to another, 
as well as for communication between dif- 
ferent ships or from land to ship, the 
medical outfit of the infirmaries, instru- 
ments for indicating the depth, etc., are all 
operated by electricity. 


Time Required to Start a Steam Turbine— 
At the recent Scranton meeting of the Amer- 
ican Society of Mechanical Engineers, Mr. 
A. S. Mann presented a paper giving the 
result of observations on the time required 
to start a Curtis steam turbine. The tur- 
bine is of 1500 kw. capacity and is supplied 
from boilers which also supply steam for 
other purposes; upon starting up the tur- 
bine it is necessary, however, to pass from 
the condition of slow fires to forced fires. 
The time observed was that from sounding 
a whistle calling a scattered force to stations, 
to the time when the turbine was cut into 
circuit. Three or four pumps must be used 
in starting off each pair of turbines, and 
also an exciter driven by a small steam en- 
gine. The record book shows that of 43 
calls for sudden starting up, 10 starts were 
made in 2% minutes, 18 in three minutes 
and 15 in 3% minutes. In a number of in- 
stances when all of the auxiliaries were in 
motion, the turbine was started and con- 
nected to line in from 45 seconds to 1% 
minutes. Two starts in 45 seconds were 
made on the turbine when it had stood for 
24 hours with the throttle valve shut, but 
with a slight leakage past the seat. After 
the throttle valve is off its seat it does not 
require more than 30 seconds to bring a tur- 
bine up to speed. The author states that 
to start a large steam engine from a cold 
state requires from 12 to 15 minutes and 
from a hot state 5 minutes. 
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The Consulting Engineer and the Smail Central 
Station, 


Although it is true that many of the most 
lucrative pieces of work which fall to the 
consulting engineer are those in which 
things are done upon a great scale, there is 
still a field for the practice of thoroughly 
good engineering in connection with the 
smaller enterprises like the moderate-sized 
central station, the isolated plant and the 
small telephone exchange. In fact, it is 
a question if in some cases the limited re- 
sources of the small plant do not call for 
a greater degree of skill in meeting emer- 
gencies or practising expedients to make 
the business grow and pay than in the in- 
stallations backed by millions in capital and 
surrounded by the facilities and conven- 
iences of a great city. 


1 

It requires but a short study of different 
small central stations operating under mod- 
ern conditions to show that remarkable dif- 
ferences exist among them in reference to 
the cost of operation and earning power, to 
say nothing of the diversity of equipment 
found. To cite a recent instance, the gross 
earnings per capita in those Massachusetts 
central stations serving less than 10,000 in- 
habitants last year varied from 6o cents 
to $5.14, and the ridiculous figure of 10.4 
cents was reached in one case, if the returns 
can be considered correct. The gross earn- 
ings per ton Of coal burned by the same 
stations varied from $12.10 to $35.50, show- 
ing some remarkable contrasts scarcely to be 
expected in so small an area as that occu- 
pied by the Bay State. Even the larger 
Stations were notable for the variation in 
operating results obtained. Such differ- 
ences as these, and Massachusetts is but an 
example of what prevails in many other sec- 
tions, point to the need of a more thorough 
study of electric lighting economics, and 
the consulting engineer is certainly the 
exact man to meet the situation, if anyone 
can meet it. 


`A 


The manager of a small central station 
seldom has the time to make the specialized 
comparisons of data which determine the 
final engineering and commercial efficiency 
of his plant as compared with another af- 
fected by somewhat similar conditions. Be- 
tween keeping his customers satisfied and 
trying to show a dividend balance through 
careful operation and close attention to the 
securing of new business the manager of 
the small plant has little opportunity to go 
afield for the material which is so readily 
acquired by the consulting engineer paying 
special attention to comparative power sta- 
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tion economy. Further than this, a disin- 
terested and unbiased expert examination 
is almost certain to bring out a number of 
valuable operating criticisms and suggestions 
which the daily routine of central station 
management often fails to disclose. Some- 
thing more than ordinary operating activity 
is needed properly to co-ordinate the dis- 
crepancies between plants which are doing 
the same general kind of work in the same 
general class of territory, but which for 


one reason or another, do not show similar 
results. The mere existence of a town 


boundary line is scarcely a sufficient reason 
for a jump in the ratio of operating ex- 
penses to gross earnings of from 50 to 85 
per cent. 


Doubtless many small central stations 
have in the past hesitated to pay the cost 
of expert advice through lack of ready 
means available for that purpose. A little 
consideration, however, of what has been 
done in larger work will often show that the 
lasting benefits of expert engineering far 
exceed the specialist’s fee. Of course en- 
gineers are not lacking, as there also are 
bankers, to whom a small proposition does 
not appeal, but it is a great mistake to decide 
that expert advice cannot be had in a plant 
simply because it is a small one, and at rea- 
sonable price. And lastly, there are unworked 
possibilities in the community of interest 
idea, where two or more small plants jointly 
employ a consulting expert to analyze their 


' economic production, to their mutual benefit 


and lessened individual expense. From the 
standpoint of the engineer the small plant 
is seldom worth neglecting as a client, and 
from the standpoint of the central station a 
little sound advice from an experienced 
analyst is nearly always worth a great deal 
more than it costs. 


— 9 -6- 


Motor-Operated Valves. 


The recent accidents to large water mains 
in New York and Boston, resulting in the 
former case in the paralysis of subway 
traffic for many hours, and in the latter, in 
in ‘the Washington 
Street Tunnel construction, indicate strongly 


great inconvenience 
the importance of equipping trunk line un- 
derground valves with electrical means of 
closing in preference to the slow dnd la- 
borious hand operation at present so largely 
employed. Considering the costliness of 
such accidents in all their bearing upon 
complex urban life, it is singular that 
municipalities have as yet taken so little 
advantage of the experience gained in the 
use of motor-operated valves under all sorts 


of trying conditions by those who have had 


= a eO å ğ 


JULY, 1905.] 


the foresight to adopt them. The matter 
of first cost is not to be weighed seriously 
against the loss which often follows the 
bursting of a single 36-inch main, and the 
operating expenses are certainly insignifi- 
cant when the saving in labor is duly ap- 
preciated. 


Small motors are now on the market cap- 
able of performing any task in the way of 
valve closing, which either ordinary or 
emergency service demands. In the power 
station the ability to close important steam 


valves quickly from a distance is of great 
value in cases where steam pipes have 


burst, for many times the discharge of steam 
is such that no employee can reach the 
point where the valve is located. Although 
direct-current motor-operated valves are 
open to some objection for service around 
steam piping, it ought to be possible to apply 
the induction motor to such work with 
success, in view of the severe service which 
such motors are undergoing in all sorts of 
damp, dirty, hot and fume-sodden places. 
In fact the induction motor would also seem 
to be the ideal machine for the operation of 
water works and gas main valves under- 
ground, especially when the soil is frozen. 
Pipe galleries may isolate the effects of a 
break, but the real point is to stop the flow 
as soon as possible after rupture occurs, and 
for saving valuable minutes and in assisting 
in the speedy location of breaks in such 
cases the motor-driven valve deserves much 
more extended use than it has received. 


om A A. 


Window Illumination. 

Perhaps there is no branch of artificial 
lighting which offers a better field for the 
practice of original ideas than does the 
illumination of show windows. So widely 
do the conditions vary as to the kind and 
quantity of merchandise displayed; so dif- 
ferent are the exhibit spaces, shapes and 
surroundings, and so diverse the color 
schemes found in shop windows, that it is 
really a specialist’s task properly to design 
a modern window display, including that 
vital means to an end—the lighting ar- 
rangement. 


The principal technical requirements of 
window lighting are simple in themselves. 
All that is needed is that the goods dis- 
played shall stand out boldly against a suit- 
able background; that the illumination 
shall be brilliant enough to attract the ob- 
servers attention to the goods, and even 
enough to enable the spectator to see all 
parts of ‘the merchandise exposed, with 
clearness and without too much shadow. In 
common with all other forms of lighting 
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except sign work, the equipment for pro- 
ducing window illumination must. be so dis- 
posed as to attract no attention to itself, if 
the maximum effect of the displayed wares 
is to be secured. This principle is so often 
violated that central station men should 
lend their influence to the better disposition 
of equipment, which, otherwise in the hands 
of inexperienced customers, is likely to be 
grossly misapplied. 


It is scarcely necessary to point out to 
technical men the superiority of electricity 
over all other illuminants for window work, 
but there is still great need for a more 
general appreciation on the part of the 
public of the advantages with which it is 
peculiarly endowed. Here again is a plain 
duty for the central station man, and one 
which he is usually not slow to improve. 
It is an undisputed fact that the cleanest 
and most artistic window display work 
now being done is accomplished by elec- 
tricity alone. Look at any shop window 
lighted by Welsbach gas mantles after the 
first few weeks of glaring splendor have 
passed. A comparison of the ghastly il- 
lumination of such an installation with the 
even, brilliant, soft light of a well-designed 
electrically equipped window, emphasizing 
the differences to one’s customers,’ is usually 
effective. There are object lessons of this 
kind in almost every city and town of com- 
mercial importance. 


Considering the injurious effects of the 
gas-vitiated atmosphere upon delicate fab- 
rics, bric-a-brac, polished silverware, books 
and other expensive merchandise, it is diffi- 
cult to see why any other illuminant ex- 
cept electricity should be selected. It is 
to the central station’s advantage to make 
a rate for window lighting during the 
evening hours that shall be almost irresist- 
ible to the progressive merchant, for, as 
in the case of the illuminated sign, dis- 
cussed briefly last month, the business oc- 
curs at a time when the plant needs greatly 
to increase its output, or rather, to keep 
up its production. Towns which enjoy 
attractive window lighting on the principal 
streets during the evening are certain to 
benefit indirectly through enhanced reputa- 
tions as live centres of population, and al- 
though the larger cities do not need this 
sort of advertising particularly, the result 
of a heavy window load is certain to be 
profitable to both the community and the 
merchants, while the central station reaps 
the benefit of the progressive policy. 

A point often overlooked in electric win- 
dow lighting is that more can be done 
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at small expense than would appear at 
first sight. The use of mirrors and re- 
flectors is well worth considering in most 
average cases; it is not necessary to install 
a great number of high powered lamps as 
a rule. A recently equipped jewelry store 
window containing twenty-one square feet 
of display space was found to contain 
forty-two 16-c.p. and thirty 8-c.p. lamps, 
or over 43 candle-power per square foot. 
The results were naturally most brilliant, 
but there is no question that the use of 
several lamps of the Nernst or Meridian 
types would have given quite as good or 
better service and at far less cost. There 
is always a point where the illumination 
ceases to be an auxiliary to the display of 
goods, and becomes inherently of chief in- 
terest. Such a point had long been passed 
in the case just cited. 


No window installation is complete with- 
out attention having been paid to the fire 
risk of the wiring and arrangement of equip- 
ment. Care in the use of lamp bulbs around 
inflammable material is one of the first 
requisites; the very flexibility of electric 
lighting opens the door to possible misuse 
and danger. 

— 2-9-9 


Blectricity in the Drug Store. 

An attractive field for the sale of central 
station current, and one which has by no 
means been over-exploited as yet, is found 
in the retail drug store. Of course, the use 
of electricity for lighting displays, signs 
and general illumination has found favor in 
the domain of the druggist as well as else- 
where, but comparatively little, apparently, 
has been done thus far to push the small 
motor into useful places in the apothecary’s 
shop. 


Each summer, however, the uses of the 
small motor grow wider, and at the pres- 
ent time many druggists’ establishments are 
equipped with electric fans, particularly in 
the vicinity of soda fountains, while others 
are adopting motors to operate milk shake 
machines, to drive the cream freezers, ice 
crushers, small lathes, special grinders, mov- 
ing advertisements in the windows, and the 
like. A little study of the possibilities in 
this direction by central station men is 
likely to be fertile in results, for the manu- 
facturers of small motors stand ready to 
produce a practical design to drive any sort 
of commercial machinery that the druggist 
employs. In these days of close profits, new 
business, even in the smaller fields, is worth 
investigation, for in the aggregate it is likely 
to be highly profitable. 
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HOW TO MAKE AN ELECTRIC BUCKBOARD. 


BY J. C. BROCKSMITH. 


The Motor. 

In last month’s article complete informa- 
tion and drawings were given for the run- 
ning gear. It is the purpose of the present 
article to describe the motor with which to 
drive the buckboard. 

The motor is a four-pole machine having 
a circular yoke of soft cast steel in one 
piece with the poles. It is provided with 
cover plates of aluminum alloy, which com- 
pletely encase the working parts. All the 
motor bearings are of the steel ball type 
in order to reduce friction and wear to a 
minimum. The winding is of the series 
type for 80 volts and the speed under full 
load and voltage is 2800 to 3000 r.p.m. The 
maximum brake horse-power is about 11⁄4. 

Fig. 10 is a vertical section of the com- 
plete motor which shows the working parts 
of the motor in their proper position. This 
view brings out the construction of the 
bearings, commutator, brush holders and 
also the reduction gearing upon the sprocket 
shaft. It will be noted that the field cores 
are set somewhat off the center of the yoke, 


FIG. II.—END ELEVATION OF FIELD AND ARMATURE, 


which allows for the space taken up by the 
commutator, and permits of the use of 
cover plates, which are alike, and therefore 
require only one pattern. The large cen- 
tral opening in the shell is bored and 
threaded to receive caps which when 
screwed on completely encase the motor. 
By removing the cap at the commutator 
end the brushes and commutator may be 
inspected without disturbing any of the 
other parts. The size of brushes used is 
3% x ¥% x I inch plumbago. 

The counter-shaft, which carries a 
sprocket on one end for the chain drive, 
passes through the motor between the two 
lower field coils and has a 94-tooth, 20-pitch 
B. & S. gear keyed on the opposite end; 
this meshes with a 15-tooth, 20-pitch pinion 
made of tool steel and hardened in oil. 
This makes the distance between centers 
2.725 inches. 

Fig. 11 is an end elevation of the field 
frame and armature core. The bore 1s 
3 9/16 inches, and the core is 3'4 inches in 
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diameter and has 18 round slots 13/32 inches 
in diameter. These discs are a eo 
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ing the slots already described in con- 
nection with previous small motor designs. 
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FIG. noe ees SECTION OF COMPLETE MOTOR. 


FIG. 12.—SECTION OF FIELD 


FRA ME. 


Fig. 12 is a section of the field casting, 
which shows the width of the yoke and the 
offset of the poles. No pole shoes are used, 
the field coils being simply slipped over the 
poles and retained in position by means of 
hard wood wedges driven in between the 
core and the coil. At four points around 
the circular yoke, holes are drilled and 
tapped for 3% x 2-inch hexagonal cap 
screws, which serve to fasten the bearing 
shells to the field frame. In finishing the 
field casting the polar space is bored out 
and the ends of the circular yoke faced 
off. The outer surface of the yoke also 
should be trued for a distance of about 34 
inch from each end, so as to afford a true 
seat for the bearing caps, which must be 
bored on their inner surfaces to fit the 
finished portions of the yoke. 

Fig. 13 shows the details of the cover 
plate both in elevation and section. It con- 
sists of a curved shell, which covers the 


FIG. 13.—END VIEW AND SECTION OF COVER PLATE. 


size in use by one of the leading electrical 
manufacturing concerns and can be pur- 
chased from stock, or they can. be pro- 
duced by the builder by the process of drill- 


field coils, and in the center of which is 
the case for containing the ball armature 
bearings. This is supported from the wall 
of the shell by means of four radial arms, 


JULY, 1905. ] 


which also serve to support the brush 
holders, for which purpose they are drilled 
with s5/16-inch holes. 

A circular boss is located 2.725 inches 
below the center of the armature shaft, 


FIG. I14.—DETAIL OF COVER PLATE CAP. 


and is bored and threaded for the tool-steel 
ball cups forming the counter-shaft bear- 
ings. This center to center distance must 
be exact for upon this depends the proper 
meshing of the gears. It is better.to err 
on the side of having it a little full rather 
than scant. The case for containing the 
armature ball bearings is to be bored and 
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being threaded for the purpose of adjust- 
ing the bearing. 

Fig. 14 is a detail of the cap for closing 
the central openings in 
the cover ‘plate. Two 
such caps-are necessary, 
one having a hole in the 
center for the armature 
shaft to pass through, 
while the one at the com- 
mutator end is left blank. 
Both these caps, as well 
as the cover plates 
proper, are intended to 
be cast of aluminum 
alloy containing 25 or 30 
per cent of zinc. 

Fig. 15 shows the de- 
tails of the armature and 
counter-shafts. The arm- 
ature shaft can be conveniently made from a 
piece of %-inch, cold-rolled steel; if care is 
taken in centering the piece, the middle por- 
tion will ndt require turning. The shaft is 
drilled for pins to be driven in after the core 
discs have been slipped on and the cast end 
discs have been pressed into place. 


FIG. I17.—DETAILS OF BRAKE DRUM AND ARMATURE END DISC. 


threaded to suit the steel races, the bore 
being, of course, exactly concentric with the 
finished portion on the inner periphery of 
the shell which fits the field frame. The 
armature bearings are of the “grooved shaft 
ball bearing’ type, which can be obtained 


FIG. 16.—DETAILS OF COMMUTATO 


ready made in standard sizes, of which this 
is one. They consist of three hardened 
and ground tool-steel races and a set of 
12%-inch balls. One of these races is in 
the form of a spool which fits the shaft 
snugly, while the other two fit the case, one 


AND BRUSH HOLDERS. 


The counter-shaft is intended to be 
turned from a bar of 1-inch annealed tool 
steel, after which the cones are hardened. 
An easier but not so substantial construc- 
tion is to use 14-inch cold-rolled steel with 
cones of tool steel pressed on and pinned 
in place. 

Fig. 16 contains the de- 
tails of the commutator and 
brush holders. The commu- 
tator can be most conven- 
iently made from a phos- 
phorized copper casting 
turned to the size shown 
and then sawed into 18 
equal segments by means 
of a No. 23 screw-slot- 

ting cutter mounted on a mandril in 
the lathe. The segments thus obtained are 


_ built up with mica insulation equal in thick- 


ness to that of the cutter, and are clamped 
in a brass sleeve and’ nut having flanges 
undercut at a 60-inch angle. The brush 
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holders are of cast brass; the slot for the 
brush can be cored very nearly to size and 
filed to a smooth finish. The brush should 


FIG. 18.—DETAILS OF GEAR CASE. 


slide freely in its holder, but without play. 
The brushes should be of plumbago % x 
5% x I inch, copper-plated, and each should 
be “pig-tailed” to its holder with some 
flexible bare copper wire. The springs are 
contained in a lug cast on the brush holder 
and are made up of No. 19 “Helmet” 
bronze wire, which is coiled on a mandril 
so as to be about 5/16 inch outside diameter. 
The insulation for the brush holders con- 
sists of fibre washers and some small fibre 
bushings, the dimensions of which are in- 
dicated in the drawing. 

Fig. 17 shows the details of the brake 
drum and the end discs for the core. Both 
these parts can be cast of alzinc and are 
preferably finished all over. 

Fig. 18 is a detail of the case for en- 
closing the motor reducing gears; this can 
be cast from alzinc and finished bright to 
give a good appearance. A half pattern 
will do, of course, as both halves of the 
case are alike. This case is intended to be 
partially filled with a heavy oil to reduce 
noise and wear of the gears to a minimum. 
The addition of some graphite in the oil 
also helps. 

Fig. 19 represents graphically some re- 
sults of a brake test of the complete motor, 
giving the curves of speed, torque and eff- 
ciency, as referred to amperes input. It 
will be noted that the efficiency is a max- 
imum, 79 per cent, at 9 amperes input, this 
being almost exactly the usual full-speed 
current consumption when the motor is driv- 
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FIG. I19.—MOTOR CURVES. 

ing the buckboard. What the torque, speed 
and efficiency will be at any other current can 
be obtained directly from the curves, which 
makes it easy, by taking readings of cur- 
rent, to arrive at the resistance of various 
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kinds of road surfaces and on hills. The 
speed of the motor at 40 volts, the second 
controller notch, would, of course, be half 
the value shown on the curve for the same 
current input. With a set of curves of 
this kind obtained from brake test and 
knowing the total ratio of reduction be- 


tween armature shaft and rear axle it be- | 


comes unnecessary to take any speed read- 
ings on the road, as the whole performance 
can be deduced from simply the voltage and 
current readings. 

The following is a brief summary of the 
principal design data of the motor and the 
winding : 

SUMMARY OF DATA FOR MOTOR. 

34 kw, 80 volts, 9-10 amperes; estimated 
efficiency, 75 per cent. Steel frame, 4 poles, 
W. E. punchings in arm; armature, 3% 
inches diameter, 234 inches long; 18 slots 
13/32 inch diameter round, % inch net 
diameter after insulating; No. 19 wire, 
d.c.c.; 46 wires per slot; 18 coils, 23 turns 
per coil, No. 19 dec. Parallel lap wind- 
ing, connections straight out to adjacent 
commutator segment. Field coils 94 turns 
per coil; No. 12 d.c.c. wire. Coils must not 
exceed I inch in depth. Weight of arma- 
ture wire, 2 pounds, No. 19 d.c.c.; weight 
of field wire, 8 pounds, No. 12 dc.c. 


MODERN STEAM TRAPS. 


BY W. T. EDWARDS. 


Water of condensation which usually col- 
lects in a steam pipe system is invariably 
removed by drip pipes which feed into 
what is known as a steam trap. This is a 
device consisting of a reservoir wherein the 
water of condensation collects and is forced 
out into a tank, drain reservoir or sewer 
by the pressure of steam in the drip pipe 
system, the controlling valve being actu- 
ated by the water in the trap. 

Steam traps should be so placed that the 
water gravities into them. This water may 
be discharged to a height or head equiva- 
lent in pressure to somewhat less than that 
in the pipes drained. Such traps are known 
as tank or separating traps. 

Return traps which return the condensa- 
tion to the boiler are placed in a conven- 
ient location about three feet above the 


water line in the boiler, the condensation 


being forced into the trap by the pressure 
in the drip pipes. When the trap discharges 
communication is had between it and the 
boiler. The entering steam from the boiler 
equalizes the pressure and the water gravi- 
tates into the boiler. 

Steam traps are often condemned, not 
because of faulty design, but because they 
are operated under conditions for which 
they were never designed, and sometimes 
because of improper connections or ar- 
rangement of piping, valves, etc. It is the 
purpose of the present article, therefore, to 
show modern types of steam traps, their 
method of operation, and in some cases the 
manner of piping that is recommended to 
obtain the best results. 

The A. A. Griffing Company, Jersey City, 
N. J., manufactures a line of return and 
separating traps, which is known as the 
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“Bundy.“ These are made in four series, 
comprising 29 sizes, each series being de- 
signed to operate under certain definite 
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FIG. I.— “BUNDY” STEAM TRAP CONNECTED. 


pressures. Fig. rı shows the return trap 
properly piped. The receiver R is shown 
in position for receiving the drips. These 
are forced into the bowl T by way of the 
pipe P through the check valve V, and the 
fitting T F by the pressure on the drip 
pipes. Communication between the trap 
and the boiler is cut off by the steam valve 
V, which is part of the trap, and the check 
valve Vs, the latter being held tightly closed 
by the pressure in the boiler, which forces 
a column of water through the pipe F. 
When the bowl T is filled with water, the 
combined weight overbalances the weight 
on the ball of the lever and causes the 
bowl to drop to the discharging position, 
which opens the valve V. Live steam from 
the boiler is then admitted into the trap 
through the pipe S, thus equalizing the 
pressure on both sides of the entrapped 
water, which then gravitates into the boiler. 
While the trap is discharging the check 
valve V, is held closed against the drips 
by the pressure of steam in the boiler and 
the check valve Vs is open, permitting the 
water to pass through the pipe F to the 
boiler. When the trap is empty the bowl 
returns to its original position. The drip 
water enters and is discharged from the 
bowl through one trunnion, while live steam 
from the boiler enters through the other 
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trunnion and the pipe C P. Should any 
air be trapped it is discharged through this 
pipe and passes through the air vent valve 
AV into the ash pit. 
This valve is fixed on 
the same stem as the 
steam valve and is 
open while the trap is 
filling and closed 
while it is discharging. 

Should the pressure 
upon the steam sys- 
tem to be drained not 
be sufficient to force 
the drips to the bowl 
of the trap located 
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IRESI above the boiler a sys- 
a tem called the duplex 
Feces is used. This com- 
| | | prises two return traps 


of the same size, one 
elevating the water 
into the other, which 


AIG (ae aoe t | See ee is placed in its proper 
NG a ees pe position above the 
E 2 1 boiler. Fig. 2 shows 

Ca E S this arrangement. The 


lower trap, I, receives 
the water. and com- 
municates directly 
with trap 2, which is 
supplied with live 
steam as indicated. It 
has been found advis- 
able to locate in the 
discharge pipe line 
from trap I a weight- 
ed check valve or 
spring relief valve, set 
|_| to open at a pressure 
B| less than that supplied 
W to the trap. This acts 

as a stop in the pipe 

whereby the full hy- 
drostatic pressure of the water in the supply 
pipe may be utilized to fill trap No. 2 
promptly. This system is sometimes used 
for boiler feed purposes. 
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FIG. 2.—DUPLEX SYSTEM OF “BUNDY” TRAPS 


A sectional view of the 100 and 200 series 
of “Bundy” return trap is illustrated by 
Fig. 3. A cast iron receiving bowl is sup- 
ported on a yoke and frame by two trun- 
nions. The water enters the feed trunnion 
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D as shown in the sectional view of the 
yoke and passes into the bowl. The weight 
of this when full overbalances the weight 
of the ball E on the horizontal lever F. 


FIG. 3.—SECTIONAL VIEW OF “BUNDY” RETURN TRAP. 


The projecting ring G pulls up the valve 
stem H when the bowl drops, thus open- 
ing the valve J and admitting live steam. 
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pipe A, the bowl tilts back into the filling 
position and effectually closes the discharge 
valve. This style of valve will raise water 


to a height equal to the pressure available, 
or it will discharge against any pressure 
which is less than the pressure on the trap, 
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nions are part of the cylinder and move with 


it. Fastened to the end of the outlet trun- 
nion is the discharge valve, which is of 
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FIG. 4.—SECTIONAL VIEW OF “BUNDY” SEPARATING TRAP. 


the ball type; in the bottom of the valve 
is a loose pin, which comes in contact with 


a projection in the valve casing and lifts 


FIG. 5.—“BONER” STEAM TRAP. 


The pressure on the trap and boiler now 
‘wing equal, the water is free to flow into 


Amer. Elee, 
FIG. 7.—“BONER” STEAM TRAP. 


the boiler. When the bowl is empty the 
weight on the lever returns it to its normal 
position, closing the steam valves, and at 
the same time opening the air valve J in 
order to permit any steam and air which 
may remain to escape. The steam enters 
the bowl through the curved pipe K and 
is discharged upon the surface of the water. 

Fig. 4 shows a sectional view of a sep- 
arating trap of the 50 and 75 series. This 
construction is practically the same as that 
of the 100 and 200 series; but the method 
of operation is somewhat different. The 
water enters the feed trunnion which oc- 
cupies the same position as that on the re- 
turn trap. When the bow! drops the dis- 
charge valve B is opened, as shown in this 
sketch. The pressure on the drips forces 
the water out through this valve. Before 
the bow! is entirely empty, and while there 
is enough water left to seal the end of the 
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allowing a reasonable amount for friction 
losses. The traps are made of cast iron 
and the trunnion and boxes are fitted with 
brass followers. When a receiving tank 
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FIG. 6.—SECTIONAL VIEW OF “BONER” STEAM TRAP. 


the ball from its seat while the tank is dis- 
charging. When the tank assumes its nor- 
mal position the discharge valve closes and 
the trap is again ready for use. Fig. 6 


FIG. 8.—TRANSVERSE SECTION OF “BONER” STEAM TRAP. 


is used to collect the drips, it is advisable 
to place a swing check valve in each line 
near the tank in order to prevent any pos- 
sible short circuiting. It is also advisable 
to place a shut-off valve in each line near 
the appliance dripped. 

Another trap in which the discharge valve 
is operated by the movement of the col- 
lecting tank is the “Boner,” manufactured 
by James Bonar & Co., Incorporated, of 
Pittsburg, Pa. This trap is shown by 
Fig. 5. It consists mainly of a cylindrical 
receiving tank supported on trunnions 
placed nearer one end than the other. The 
shorter end is made heavier than the longer 


end in order to keep the tank in a horizontal ° 


position. When the tank is full the long 
end tilts, opens the discharge valve and 
permits the water to be forced out. The 
trunnions receive and discharge the drips, 
as shown in the sectional views. The trun- 


shows the tank in the receiving position, 
Fig. 7 shows it in the discharging position 
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Amer. Slee. 
FIG. 9.—“DUNHAM” STEAM TRAP. 


and Fig. 8 is a transverse section showing 
the inlet and discharge pipes connected with 
the trunnions and also the ball discharge 
valve. The trap is very simple and effective 
in operation. 
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Fig. 9 shows a sectional view of the 
“Dunham” special steam trap, manufactured 


To Sewer or Tank 


FIG. 10.—““DUNHAM” 

CON NECTED. 

by the C A. Dunham Company, of Mar- 
shalltown, Iowa. The principle of opera- 
tion is quite different from that of the regu- 
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—‘‘COOKSON” STEAM TRAP. 


FIG. II. 


lar type of trap. Instead of making use 
of floats, levers, pots or buckets to operate 
the valve, use 1s made of a chamber formed 


FIG. 12.—“COOKSON” TRAP CONNECTED. 


by two discs of sheet bronze which con- 
tains three fluids of different degrees of 
volatility. These fluids flash into vapor 
as the temperature rises, thereby developing 
a pressure and closing the valve. They 


C feet of 1-inch pipe. 
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condense when the temperature is lowered, 
forming a vacuum, and the pressure upon 
the outside of the walls of the chamber 
forces them together and opens the valves 
From this it is evident that the valve is 
governed by the amount of condensation 
occurring in the system drained. The trap 
may be adjusted to discharge continuously. 
It is made of phosphor bronze throughout, 
and is peculiarly adapted to steam heating 
systems. As it remains open at a normal 
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The Cookson Steam Specialty Company, 
of Cincinnati, Ohio, manufacture the 
“Cookson” steam trap. This is of neat de- 
sign and large capacity and is built to with- 
stand all ordinary working pressures. But 
one type of trap is manufactured and this 
is adapted to either high or low pressure 
by simply changing the valve and seat. All 


FIG. 13.—“MARCK” STEAM TRAP.—FIG. 15. 


low temperature it allows air or water 


which may be in the heating system to 


escape, the*trap closing when steam reaches 
it. It possesses an advantage in size and 
is designed to work from vacuum up to 
125 lbs., adjusting itself to any pressure 


parts are made from templates and are 
interchangeable. By turning a hand wheel 
operating a threaded spindle acting against 
the valve the latter may be opened to its 
fullest extent, as indicated by Fig. 11, for 
the purpose of blowing out any foreign 


FIG. [4.—‘“MARCK” TRAP CONNECTED. 


within these limits. The valve opening is 
large and the valve is double seated, as 
shown in Fig. 9. The trap body, disc, 
valve, steam cap and plug constitute all 
of its parts. By removing the cap the 
valve is exposed for any repairs. The 
I-inch size has a capacity of 1000 linear 
There being no reser- 


ae 


voir in this trap to catch and hold scale or 
foreign matter, provision must be made to 
prevent its entrance into the trap. This 
may be obtained by a system of piping like 
that shown by Fig. 10. 


matter that may have lodged upon the valve 
seat. By backing out the spindle the valve 
is allowed to re-seat itself. Fig. 12 shows 
the trap piped and by-passed as recom- 
inenced to get the best results. H is the 
hand wheel for operating the valve. Three 
valves are used, the arrows indicating the 
direction of flow of the drips. 
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FIG. 16.— “RELIANCE” STEAM TRAP. 


The “Marck” steam trap, with its cover 
removed, is shown by Fig. 13. This trap 
has but one movable part, consisting of a 
hollow tube bent to the shape of a crescent. 
This tube is made of strong selected metal, 
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and is filled with liquid which gasifies at 
212° Fahr. When this liquid becomes 
gaseous, the expansive force has a tendency 
to straighten the tube. This causes the valve 
to press against the valve seat and close 


FIG. 17.—WRIGHT “EMERGENCY” STEAM TRAP. 


the trap. When the temperature falls below 
212° Fahr. liquefaction takes place and the 
tube assumes its normal position, draw- 
ing the valve away from its seat and open- 
ing the trap. The trap is automatic, de- 
pending for its effective working on the 
tube in which the fluid is contained. It is 
simply an automatic valve or separating 
trap, whch always opens below 212° Fahr. 
and closes above that temperature. It will 
operate at any pressure below 200 lbs. to 
the square inch, and since it is not provided 
with a receptacle for the collection of sedi- 
ment, scale, etc., it is advisable to construct 
a trap or scale leg by extending the inlet 
pipe as indicated by Fig. 14. This illus- 
tration also shows the trap by-passed. Fig. 
15 shows another view of the “Marck” 
trap, which is manufactured by E. F. 
Houghton & Company, Philadelphia, Pa. 
Another separating trap, the valve of 
which is operated by a float, is shown in 
section by Fig. 16. This is called the “Re- 
liance” trap, and is manufactured by the 
Reliance Gauge Column Company of Cleve- 
land, Ohio. The working of the trap is 
so clearly indicated in the engraving that 
no description is 
necessary. The 
traps are made in 
six sizes, from 14- 
in. to 2-in. connec- 
tion inclusive, the 
smallest draining 
1000 ft. and the 
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FIG. 18.—WRIGHT 
VALVES AND SEATS. 


largest 16,000 ft. of one-inch pipe. 


Inlet 
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with single valves, but the, one shown in 
Fig. 17 is provided with three. This il- 
lustration shows a sectional view of the 
Wright “Emergency” trap, manufactured 
by the Wright Mfg. Company of Detroit, 
Mich. This trap operates successfully on 
all pressures from 20 to 200 Ibs. per square 
inch. A low pressure trap called the “Vic- 
tor” is made by the same company for pres- 
sures up to 20 lbs. ) 

The “Emergency” trap consists of a cast 


iron chamber wherein the water collects. 
_ Within this chamber is a specially designed 


and reinforced copper ball float, which actu- 
ates the three valves. The valves are ar- 
ranged so that a normal quantity of water 
is discharged through one valve. Should 
the quantity of water be abnormal the float 
is raised high enough to open the second 
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FIG. 19.—‘‘VICTOR” STEAM TRAP. 


valve, and in cases of emergency the third 
valve is also opened, the float then being in 
its highest position. When the three valves 
are open they provide for the full capacity 
of the inlet pipe. Ordinarily one valve is 
sufficient to do the work. The valves and 
seats are made of steel jet metal and are 
so arranged as to be easily renewed or re- 
paired without removing the cover, a plug 
being provided for that purpose. The valves 
are held in alignment by a bar placed dia- 
metrically across the tube, which also serves 
to center the valves into the seats. An 


FIG. 20.—“ GOLDEN” HIGH-PRESSURE TILTING STEAM TRAP. 
When 
the pressure under which the trap is to 
work is less than 30 lbs., a large valve 
outlet is provided. 

The traps already described are provided 


enlarged view of this arrangement is shown 
by Fig. 18. 

The “Victor” low pressure trap is similar 
in construction and operation to the 
“Emergency” trap with the exception that 
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it has but one valve. This, however, is large 
enough to enable the trap to handle large 
quantities of condensation. Both types of 
trap are provided with gauge glasses and 
blow-off cocks and the “Victor” is provided 
in addition with an automatic air valve. 
This trap is shown in section by Fig. 19. 

Fig. 20 shows the Golden high-pressure, 
automatic tilting steam trap made by the 
Golden-Anderson Valve Specialty Company 
of Pittsburg, Pa. The trap is shown in nor- 
mal position ready to receive the condensa- 
tion. When sufficient water is trapped to 
overcome the weight of the ball on the 
lever, the trap drops, thereby opening the 
steam valve and the water is forced out. 
The trap then resumes its normal position 
under the action of the weighted lever. The 
trap is well made, all working parts being 
of bronze and removable. 

The American Electric & Controller Com- 
pany of New York City is the manufacturer 
of the “Thoen” steam trap, shown in sec- 
tion by Fig. 21. The operating element of 
the trap consists of a bucket supported at 
its upper end between the forked ends of a 
counterweighted lever. The counterweight 
exactly balances the weight of the bucket 
when it is empty. That is to say, the mo- 
ments of all the weights on the right side 
of the pivot are equal to those on the left 


FIG. 21.—“THOEN” STEAM TRAP. 


side, so that when the trap fs empty the 
moving parts are in equilibrium. When 
the trap begins to fill the preponderance of 
weight on this side of the lever support 
keeps the outlet valve tightly closed. When 
the bucket is full and overflows, the body 
of the trap begins to fill up and the buoy- 
ancy of the bucket increases until such a 
point is reached that the moments on each 
side of the fulcrum are again nearly equal, 
when the unbalanced steam pressure on the 
upper side of the valve seat causes it to 
open. Discharge then, of course, takes place 
until the level of the water outside the 
bucket lowers to such a point that the 
weight of the water in the bucket again 
causes the outlet valve to close. Since the 
bucket is full of water at all times when 
the trap is in operation, and from the na- 
ture of its operation, the discharge of liquid 
is seen to be but a small amount at a time, 
and the action of the trap very sensitive. 
The outlet valve is also submerged at all 
times, and this, of course, prevents the 
escape of steam. A feature which is not 
perhaps noticeable is that the outlet hood 
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or chamber is attached to the main body by 
four bolts placed exactly 90 degrees apart, 
so that the outlet pipe may be turned in 
any one of these four positions. 


a = 
FIG. 22.—“‘CRANE” STEAM TRAP. 


The Crane Company of Chicago manu- 
factures a steam separating trap of the 
bucket type, as shown by Fig. 22. In opera- 
tion the trap does not differ from the many 
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FIG. 23.— “CURTIS” TRAP CONNECTED. 


similar traps of this type, the condensation 
entering at the inlet side and surrounding 
the float or bucket and lifting the valve to 


FIG. 24.—‘“CURTIS” STEAM TRAP. 


its seat. The rising water fills the bucket. 


and causes it to sink, thus opening the 
valve, which permits the water to be forced 
out of the trap by the pressure of the steam 
in the drip system. After sufficient water 
has been discharged out of the bucket to 
lighten it the water on the outside raises 
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it, and again forces the valve against its 
seat and the trap is again ready for the 
next discharge. The float is of pressed steel 


and rarely gives cause for trouble. The 
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FIG. 25.—“CURTIS” BALANCED TRAP. 


body of the trap is large and forms a con- 
venient place for sediment to lodge to be 
blown out through the drain, the slow ris- 


ing of the water to the top of the bucket 


being favorable for this. The valve and 
seat are located in the top section of the 
trap, and are thus protected from sedi- 
ment which lodges in the bottom. of the 


FIG. 27.—ALBANY “CLASS A” STEAM TRAP. 


trap. The traps are equipped with a by- 
pass and, if desired, a gauge glass is pro- 
vided. 

The Julian d’Este Co. of Boston, Mass., 
manufactures a line of “Curtis” traps that 
includes both the return and the non-return 
types. The return trap operates practi- 
cally the same as those already described, 
being located above the boiler and having 
the water of condensation forced into it 
from a receiver by the pressure of the steam 
in the drip system. 

The water rising in the trap raises a 
float which in turn operates a valve letting 
full boiler pressure on to the surface of the 
water in the trap. A check valve prevents 
the water from returning to the receiver 
and it flows by gravity into the boiler. The 
series of movements follows. so closely those 
already described in detail that it 1s need- 
less to enter upon a further description. 
Fig. 23 shows a trap applied to a boiler, 


and Fig. 24 shows an enlarged view of 


the same trap. Fig. 25 shows the “Curtis” 
balanced trap, which consists of a cylin- 
drical pot with rounded ends. The opera- 
tion of the valve is by means of a ball float 


[VoL. XVII. No. 7. 
made of copper. On one side of the body 
of the trap is a nozzle of sufficient diameter 
to admit the float. This nozzle is covered 
with a strong plate to which is bolted the 
composition valve. The valve consists of two 
discs of equal area on a single stem, one 
with a short sliding fit, the other with a 
ground seat taper fit, which guides it on to 
its seat, while the valve stem is guided by 
a spider with three arms, and is loosely 
connected by a knuckle joint to the float. 
The valve stem is in two parts, the outer 
one carrying the discs screwing into the in- 
ner one. 
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FIG. 28.—ALBANY NON-RETURN STEAM TRAP. 


A bucket return trap is manufactured by 
the Albany Steam Trap Company of Al- 
bany, N. Y. It consists of an approximately 
cylindrical body provided with a closed bot- 
tom. A removable bonnet forms the closure 
for the top of the casing and is secured 
thereto by through bolts. An open top cop- 
per bucket is attached to the casing by a 
hinged joint in such a manner as to allow 
it to freely tilt as occasion requires. Chan- 
neled guides are arranged within the bucket, 
and in these guides are rolling counter- 
weights, which complete the tilting move- 
ment of the bucket by gravitating to the 
depressed ends of the guides. A valve- 
operating rod is connected by a joint to the 
bottom of the bucket; the upper end of the 
rod is fitted to move more freely in a cham- 
bered guide secured to the bonnet. The 
rod is provided with tappets projecting lat- 
erally, which are adapted to engage against 
the inner end of the equalizing valve lever. 
The tappets are spaced such a distance apart 
as to allow this lever to work freely be- 
tween them. The purpose of this equal- 
izing valve is to admit live steam direct 
from the boiler when it is required. The 


.valve is shown connected to the bonnet, the 


casing which contains the equalizing valve 
also containing a smal] exhaust valve. 
Water of condensation enters through the 
inlet check-valve and opening H into the 
space G between the bucket and the outer 
case. The bucket F is forced upward by 
this water, and it is this action of the bucket 
that operates the equalizing valve J and the 
exhaust valve K through the medium of the 
valve rod B. When the bucket is raised 
sufficiently, the counterweights C roll on 
the channeled guides A to the side of the 
bucket that is adjacent to the hinge joint, 
thereby providing a sudden impulse to the 
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tilting of the bucket and making the opera- 
tion of the equalizing valve more positive. 

When the space G is filled the water flows 
into the bucket, which when filled tilts 
downward, causing the ball weights to roll 
to the opposite side, giving a sudden im- 
pulse downward and bringing the upper 
tappet E on the rod B suddenly against the 
inner end of the valve lever J, thus open- 
ing the inlet equalizing valve J for the ad- 
mission of steam at boiler pressure. The 
pressure in the trap and in the boiler now 
being equal, the water flows by gravity 
from the trap into the boiler through the 
syphon pipe D, passing through a check 
valve on the way. When the bucket is 
emptied of water, it again moves upward, 
going through the operation just described 
of closing the equalizing valve J and open- 
ing the exhaust valve K to the exhaust 
opening M. The purpose of this exhaust 
valve and opening is to allow the escape 
of any steam that might remain. 

The small air valve shown on top of the 
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valve and its seat, the disc, which may be 
readily replaced, is worn, entailing a mini- 
mum expense. 

Referring to Fig. 29, it will be seen that 
the water enters the trap through the in- 
let pipe A, in which there is provided a 
strainer B for preventing dirt and sediment 
from entering the trap proper. After leav- 
ing the strainer the water enters the small 
chamber D, formed in the top casting, run- 
ning thence through an opening into the 


space between the casing and the bucket. 


The rising water carries the bucket with 
it, thus operating the discharge valve 
through the guide sleeve and the bell- 
crank N. The valve seat is marked K, the 
valve H, and the valve stem G. When the 
bucket has received enough water to seal 
the lower end of the pipe, P, see Fig. 20, 
the pressure of steam on the trap will force 
part of the water from the outside of the 
bucket, as well as some from the bucket, up 
into the tank T through the pipe P and the 
pipe C. When the tank T is full, the water 
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FIG. 20.—AILBANY “CLASS B” STEAM TRAP. 


discharge chamber is to relieve the dis- 
charge pipe of air when first placing the 
trap in operation. An automatic air valve 
is provided, which is adjusted to relieve 
any accumulation of air from the trap cyl- 
inder during its regular operation. This 
trap is shown in section by Fig. 27. 

A duplex system is also provided for cases 
where the pressure in the drip system is not 
high enough to force the water into the re- 
turn trap; it consists of two return traps, 
one placed so as to receive the water from 
the drip system by gravity and discharging 
it into another trap placed above the boiler 
which operates simply as a return trap. 

The Albany Steam Trap Company also 
nakes two classes of non-return traps, one 
for pressures up to 100 lbs. and the other 
for pressures from 100 to 175 lbs. These 
are called class “C” and class “B.” Class 
‘C” trap is shown in Fig. 28, and needs 
but little explanation. Class “B” is called 
the high pressure trap and has several fea- 
tures, one of which consists in protecting 
the discharge valve by a thin disc having 
in it the proper sized opening to allow the 
water to flow without undue friction; this 
disc is placed in the body of the discharge 
valve outside of the valve seat, and in- 
stead of the rapid wearing away of the 


fills the bucket, which drops and operates 
the discharge valve. Water is forced out 
of the bucket through the discharge pipe 
E into the chamber F and through the valve 
K, passing through the disc L, mentioned 
above. When enough water has been dis- 
charged to uncover the lower end of the 
pipe P steam enters the tank 7, equalizing 
the pressure and allowing the water in the 
tank to flow into the space between the 
bucket and the outer shell, thus raising the 
bucket to its highest position and closing 
the discharge valve. The trap is provided 
vith an air valve. 
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CARELESS HANDLING OF DIRECT-CURRENT 
MOTORS. 


BY W. G. VIALL. 


The writer’s attention was recently at- 
tracted to the instruction card shown in Fig. 
I. This card was got out by a central sta- 
tion company for the purpose of instructing 
anyone whose duty it might be to start and 
stop any of the motors owned by the com- 
pany and rented to its customers. Most of 
the motors'were of the Edison bi-polar type 
and were operated on 500-volt current; 
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wattmeters were used on nearly all of the 
motors. Fig. 2 is a diagram of the wiring 
showing the wattmeter connected between 
the main switch and motor. The single- 
pole switch referred to in the instructions is 
mounted on the terminal board of the motor 
and is used for opening the armature cir- 
cuit only. The principal feature of this case 
is the instruction card; by following the 
directions given more harm would be liable 
to result than if no directions were given at 
all. The instructions for starting the motor 
are all right, as the field is allowed to build 


EDISON RESISTANCE BOX. 
TO START MOTOR. 


FIRST.—See that Resistance is all in. 
SECOND.—Close Dotble Pole Switch. 
THIRD.—Close Single Pole Armature 
Switch. 
FOURTH.—Turn out Resistance Slowly. 
OCOAUTION. 


Never pat a load on the Motor until 
the resistance is All out. 


To STOP MOTOR. 
FIRST.—Opeli Single Pole Armature 
switch. 


SECOND.— Open Double Pole Switch. 
THIRD.—After Motor has stopped, turn 
in Resistance 
CAUTION. 
Never allow Motor to stand with Brush- 
es off of the Armature. 


Cost of repairs caused by not follow- 
m above directions will be charged to 
user. 


FIG. I.—INSTRUCTION CARD. 
up to a considerable extent before current is 
applied to the armature by closing the 
single-pole switch. It is in the instructions 
for stopping the motor where the fault lies. 
Opening the single-pole switch first will cut 
out the armature and leave the field alive; 
then when the main or double-pole switch 
is opened the field circuit will be broken 


ela Klay 
FIG. 2.—DIAGRAM OF CONNECTIONS. 


quickly and the reactive kick of the field 
coils will cause a sudden rush of current 
through the meter, under a voltage many 
times greater than the normal running volt- 
age. The result will be a burned-out, short- 


` 
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circuited or open-circuited pressure coil in 
the meter, and should there happen to be no 
meter in the circuit to take up the discharge, 
the voltage might rise to an instantaneous 
value sufficiently high to break down the 
field insulation and ruin the field coils. The 
first thing to be done in stopping the motor, 
of course, is to open the main switch, and 
‘after the motor stops the single-pole switch 
should be opened and the starting resistance 
cut in. By stopping in this way the field 
and armature would be connected with each 
other until the motor stops running, and 
from the instant the main switch is opened 
the motor will act as a dynamo and supply 
current to the field from the armature; as 
the armature gradually comes to a stop the 
field current gradually diminishes so that 
when the single-pole switch is opened no 


current will be flowing in the field circuit. 
—_—_——+--4__—_—_ 


DISEASES OF ELECTRICAL MACHINERY. 


BY F. B. CROCKER AND S. S. WHEELER. 


J. Dynamo Fails to Generate. 
This trouble is a particular case of the 


preceding class, “Voltage of Generator Too 
High or Too Low.” It is usually due to 
the inability of a self-exciting generator to 
“build up” its field magnetism. The proper 
starting of such a dynamo requires a certain 
amount of residual magnetism, which must 
be increased to full strength by the current 
generated in the machine itself. This trou- 
ble is not likely to occur in a separately 
excited machine, and if it does it is usually 
due to the fact that the excited fails to gen- 
erate, and therefore amounts to the same 
thing. 

Cause 1.—Residual magnetism too weak 
or destroyed, due to (a) vibration or jar, 
(b) proximity of another machine, (c) 
earth’s magnetism, (d) a strong current 
through the armature when there is little or 
no field current tending to neutralize or re- 
verse the field magnetism, owing to the 
back ampere-turns, (e) accidental reversed 
current through shunt or series field coils, 
not enough to completely reverse magnet- 
ism. The complete reversal of the residual 
magnetism in any dynamo will not prevent 
its generating, but will only make it build 
up a current of opposite polarity. Some- 
times reversal of residual magnetism may 
be very objectionable, as in case of charging 
storage batteries; but, although the popular 
supposition is to the contrary, it will not 
cause the machine to fail to generate. Cases 
(d) and (e) are likely to occur with self- 
exciting direct-current generators working 
in parallel, or with a storage battery, but 
not to a single machine. : 

Symptom.—Little or no magnetic attrac- 

tion when the pole pieces are tested with a 
piece of iron. 
. Remedy.—Send a magnetizing current 
from another machine or battery through 
field coils, then start and try the generator 
again; if this fails, apply the current in the 
opposite direction since the magnets may 
have enough polarity to prevent them from 
building up in the direction first tried. 

Shift the brushes backward to make the 
armature magnetism assist that of the field. 
Turn machine around or change its po- 
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A 
larity, so that the magnetism which the 
earth or the adjacent machine tends to in- 
duce is in the same direction as the residual 
magnetism. Dynamos should be placed 
with their opposite poles toward each other, 
and the north pole of a machine should pre- 
ferably be placed toward the north (which 
is magnetically the south pole of the earth), 
but the earth’s magnetism is hardly strong 
enough to reverse or even materially af- 
fect the residual magnetism. 

Cause 2.—Reversed connections or re- 
versed direction of rotation. 

Symptom.—When running, pole pieces 
show no attraction for a piece of iron. The 


application of current from another source - 


will not, in this case, make a dynamo gen- 
erate, as in Cause 1, because whichever 
way the field is thus magnetized the result- 


ing current then generated by the armature 


opposes and destroys the magnetism. 

Remedy.—(a) Reverse either the arma- 
ture connections or the field connections, 
but not both. (b) Move brushes through 
180 degs. for two-pole, 90 degs. for four- 
pole machines, etc. (c) Reverse direction 
of rotation. After each of the above 
changes the field may have to be built up 
by applying current as in Remedy I, because 
the conditions in these cases tend to destroy 
whatever residual magnetism may have 
been present. 

Cause 3.—Short-circuit in the machine or 
external circuit. 

Symptom.—Magnetism weak, but usually 
perceptible. 

Remedy.—If{ the short-circuit is in the 
external circuit, it will prevent the building 
up of a shunt dynamo until external circuit 
is opened. But with a series dynamo it 
will hasten the “building up.” If the short- 
circuit is within the machine, it is likely to 
prevent the building up of either shunt or 
series machines and it should be found by 
careful inspection or testing. In these cases 
do not connect the external circuit until the 
short-circuit 1s found and eliminated. A 
comparatively slight short-circuit, such as 
that caused by a defective lamp socket or 
copper dust on the brush-holder or com- 
mutator, may prevent a shunt generator 
from building up. (See “Sparking,” Causes 
s and 8.) Too many lamps or other load 
might also prevent a shunt dynamo from 
building up its field-magnetism, in which 
case the load should be disconnected in 
starting. 

Cause 4.—Field coils opposed to each 
other. 

Symptom.—Apply current to the field 
coils, as in Remedy I, and the following 
symptom will exist: If the pole pieces of 
a bipolar machine are approached with a 
compass or other freely suspended magnet, 
they both attract the same end of the mag- 
net, showing them both to be of the same, 
whereas they should always be of opposite, 
polarity. 

For similar reasons the pole pieces are 
magnetic when tested separately with a 
piece of iron, but show less attraction when 
the same piece of iron is applied to both 
pole pieces at once, in which latter case the 
attraction should be much stronger. In 
multipolar machines these tests should be 
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applied to consecutive pole pieces. 

Remedy.—Reverse the connections of one 
of the coils in order to make the polarity 
of the pole pieces opposite. The pole pieces 
of multipolar machines should be alternately 
north and south (when tested by compass). 

Cause 5.—Open circuit. 

This may be due to: (a) Broken wire 
or faulty connection in machine, (b) 
brushes not in contact with commutator, 
(c) safety-fuse blown or removed or cir- 
cuit breaker open, (d) switch open, (e) 
external circuit open. 

Symptom.—lIf the trouble is due merely to 
the switch or external circuit being open, 
the magnetism of a _ shunt-wound gen- 
erator may be at full strength, and the ma- 
chine itself may be working perfectly; but 
if the trouble is in the machine, the field- 
magnetism will probably be very weak. 

A break in the field circuit of a separately 
excited generator will prevent it from gen- 
erating, and is indicated by the fact that 
the exciter has its field magnetism, while 
the main generator has not. One break 
in the armature of a direct-current ma- 
chine does not prevent it from generating 
but produces sparking (Cause 6). A break 
in a single-phase armature prevents it from 
generating; a two-phase or a three-phase 
Y armature generates single-phase, but a 4 
armature continues to give three-phase cur- 
rents with diminished capacity in, amperes. 

Remedy.—Make very careful examina- 
tion for open circuit; if not found, test sepa- 
rately the field coils, armature, etc., for con- 
tinuity with magneto or cell of battery and 
electric bell. (See “Motor Stops,” Cause 
3.) 

A break, poor contact, or excessive re- 
sistance in the shunt field circuit or regula- 
tor of a generator will also make the mag- 
netism weak and prevent its building up. 
This may be detected and overcome by cut- 
ting out the rheostat for a moment, the 
surest way being to connect the two ter- 
minals of the field coils to the positive and 
negative brushes, respectively. 

A break or abnormally high resistance 
anywhere in the circuit of a series-wound 
dynamo will prevent it from generating, be- 
cause the field coil is in the main circuit. 
This may be detected and overcome by 
short-circuiting the machine for a moment 
in order to start up the magnetism. 

Either of these two remedies by short- 
circuiting should be applied carefully, and 
not until the pole pieces have been tested 
with a piece of iron to make sure that the 
magnetism is weak. 

Cause 6.—Brushes not in proper position. 

Symptom.—The magnetism and voltage 
are increased by shifting the brushes. 

Remedy.—It often happens that the 
brushes are not set at the proper point; in 
fact, they may be set exactly wrong, so that 
the dynamo is incapable of generating any 
current whatever. This trouble is usually 
due to the fact that the proper position for 
the brushes is not the same for all kinds of 
machines. Almost all ring armatures and 
many drum armatures require the brushes 
to be set opposite the spaces between the 
pole pieces. On the other hand some arma- 
tures are wound sv that the brushes have to 
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be set in line with the centers of the pole 
pieces, or in some intermediate posi- 
tion. Most multipolar machines have as 
many sets of brushes as*there are pole 
pieces, while some have cross-connected ar- 
matures or have a series or two-circuit ar- 
mature winding (for example, railway mo- 
tors) so that only two sets of brushes are 
required. Four-pole machines with only two 
sets of brushes require them to be set at 90° ; 
six-pole machines, either 60° or 180°, and 
so on. 

The fact is, that the proper position of the 
brushes depends upon the particular wind- 
ing, internal connections, etc., and no one 
should ever assume to know where to set 
the brushes unless he is familiar with the 
particular type of machine. A blue print or 
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FIG. I.—PRINCIPLES OF THE CONNECTIONS IN THE DIFFERENT 


TYPES OF ARMATURES. 
other definite instructions should always be 
obtained and followed, and if these are not 
available the matter may be determined by 
careful trial. The proper position of 
brushes is the same for generators and mo- 
tors, except that in the former the brushes 
are given a lead, that is, shifted a little‘ in 
the direction of rotation, whereas motor 
brushes should be set a little backward. 
This shifting is necessitated by armature 
reaction, which distorts the field-mag- 
netism. 

The positions and number of brushes for 
each kind of armature are shown in Fig. 1, 
which shows also the arrangements of cir- 
cuits in each of the leading types. 

A is the armature for the ordinary two- 
pole machine, and may be drum or ring 
wound. The current enters (in a genera- 
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tor) through the negative brush, passes 
around both sides of the armature, and out 
through the positive brush. Hence this is 
called a two-circuit armature. 

B is a four-pole ring armature, but being 
similar in principle may also represent a 
four-circuit drum winding in a four-pole 
machine. As there are two more poles, it 
is necessary to use two more brushes to col- 
lect the currents. This gives two brushes 
through which current enters and two 
through which it leaves; consequently, each 
pair of brushes must be joined in multiple 
to carry all the current to the mains. 

C is a four-pole armature in which the 
additional currents are carried across to 
the first pair of brushes by means of con- 
nections through the center of the armature. 

Therefore, the entire current 

may be taken off by these 

brushes, or two more may 

be added to reduce the heat- 

ing effect, in which case they 

must also be connected in 

multiple to the first pair, as 
-in case B. 

With either B or C, since 
there are two parts of the 
armature winding, under the 
influence of different poles, 
but in parallel with the 
* mains, it is evident that 
if the electro-motive force 
in one part of the wind- 
ing is weaker than in the 
other, through inequality of 
the poles or otherwise, it 
will short-circuit the other 
part of the winding and give 
trouble. (See “Sparking,” 
Cause 9.) This does not 
occur in A, because both 
parts of the winding are in- 
fluenced by the two poles of 
a single magnet. D is a 
four-pole armature in which 
the windings do not connect 
together in parallel but in 
series, thus overcoming the 
above objection. It is a ring 
winding, and each coil is con- 
nected to the one diametrical- 
ly oppesite. An examination 
will show that though the 
poles alternate, the wire is all 
arranged so that the current 
flows in a single pair of cir- 
cuits, as in A. This also per- 
mits of the use of larger wire and fewer 
turns, as they are connected in series in- 
stead of in multiple circuit. 

E is a series or two-circuit drum wind- 
ing corresponding to the ring winding D. 

To facilitate tracing the course of the 
current, the arrangement is represented with 
the smallest possible number of bars. Many 
more are used in practice. 

F is a series or two-circuit drum arma- 
ture for eight poles. The principle is the 
same, but the limit of brush adjustment is 
smaller. The entire range from zero to full 
e.m.f. is covered by moving the brush one- 
eighth of the circumference. As the wind- 
ing is all in series, two brushes only are 
necessary, but as many more as desired may 
be added between the other poles, and 
then connected in multiple to the first ones. 


Amer. Llee. 


Letters on | 
Practical Subjects 


Communications intended for publication in this 
department must be received at this office not later 
than the 15th of the month prior to the date of 


publication. 


Mr. Malicolm’s Problem in Lamp Connections. 


I offer the diagram herewith enclosed 
(Fig. 1) as a solution of Mr. Malcolm’s 
problem published last month. The switches, 
A and B, are evidently double-break knife 
switches, and in order to avoid any per- 
manent connection between the two branch 
circuits and also allow the switches both 
to control the single lamp, the latter is 
connected to the hinges of the switches. 
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FIG. I.—MR. BONE’S SOLUTION. 


Closing either switch, therefore, will con- 
nect the lamp to the supply circuit along 
with the regular branch controlled by that 
switch. 

Reading, Mich. FRANK W. Bone. 

[The same solution was supplied by 
Messrs. R. E. Gibbs, Springfield, Wis. ; Geo. 
H. Lackey, Long Branch, N. J.; Wilson A. 
McCown, Ladonia, Tex.; C. H. Pool, New 
York, and Fred R. Price, Columbus, Ohio.— 
EDITOR. ] 


_ The enclosed diagram (Fig. 2) shows one 
method of meeting the requirements of Mr. 
Malcolm’s problem. The single or pilot 
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FIG. 2.—MR. CARTER’S SOLUTION. 


lamp is connected permanently on one side 
to the supply circuit, which is permissible 
with less than 12 lamps, and the other ter- 
minal is connected to the hinge posts of 
the two switches which correspond, when 
closed, to the other side of the supply cir- 
cuit. Thus the two branch cricuits are en- 


“itt 


{he | ea ji 
otmi. Eer, 
FIG. 3.—MR. BULLARD’S SOLUTION. 


tirely independent, as required, and the lamp 
is lighted when either of the switches is 
closed. 


Baltimore, Md. Epw. G. CARTER. 


I submit herewith a diagram of connec- 
tions (Fig. 3) as a solution of Mr. Mal- 
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colm’s problem published in this depart- 
ment last month. The switches are double- 
break, with the hinges connected to the 
supply circuit and the inner jaws to the 
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FIG. 4.—MR. MALCOLM’S SOLUTION. 


single lamp, so that when either of them is 
closed it connects its branch circuit and the 
single lamp simultaneously to the supply 
circuit, E. 

Warren, R. I. J. E. BULLARD. 

[The same solution was furnished by 
Messrs. Herbert A. Fiske, Kingston, R. I., 
and Chas. H. Morrison, San Francisco, Cal. 
The solution of Mr. Malcolm is shown by 
Fig. 4, which, it will be noted, is practically 
identical with that offered by Mr. Carter 
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Problem in Telephone Circuits. 


Five telephones are installed on a party 
line, as indicated by the accompanying dia- 
gram. The instrument at 4 is an 80-ohm 
series set, which was put in by mistake; all 
of the others are bridging sets of 1600 ohms 
each. It is impossible to call up station A 
from station C direct, but it can be called up 
from B, D or E in the usual way. Station 
A, however, can call up any of the others, 
including C, and station C can call up any 
of the others except A. I have submitted 
this to several practical telephone men, but 
none of them has explained it; perhaps 
some of the AMERICAN ELECTRICIAN readers 
can work it out. 

Hackley, Wis. J. R. BRAZELL. 


enone as 


Another Bell Wiring Problem. 


I would like to offer the following prob- 


lem in bell wiring, for the consideration of 
your readers: Three stations, 4, B and C, 
are equipped each with a single-stroke bell 
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FAULTY ELECTROLIER CIRCUIT. 


(Fig. 2), the only difference being the omis- 
sion of the branch block, which might or 
might not be allowable, according to the 
sizes of wire used.— EDITOR. } 

——___—-9-9- = 


A Faulty Electrolier Circuit. 


A three-light electrolier carrying 110-volt 
lamps is connected up in the usual way, the 
lamps being in key sockets. In the accom- 
panying diagram two of the lamps are in- 
dicated by the letters a and b, and the socket 
switches by s and s. When all three lamps 
are turned off (only two are shown in the 
diagram), turning on the lamp b at the 
socket lights that lamp and also lights the 
lamp b; when a is turned off b is also extin- 
guished. If the lamp b is turned on alone, 
it lights all right without any mixture of cir- 
cuits. The third lamp, not shown, is not 
affected at all by either of the socket 


PROBLEM IN BELL WIRING. 
and push-button. Station B is also provided 
with two annunciator drops, a second push- 
button and a battery.* It is required that 
the push-button at 4 must ring all the bells 
and throw one of the annunciator drops; 
one button at B must ring the bells at 4 
and B; the other buttqn at this station must 
ring the bells at B and C; the button at sta- 
tion C must ring all the bells and throw the 
second annunciator drop at station B. 

Wilmington, Del.  Wit1am MERRILL. 


—— tm 
Novel Three-Station Switch Connections. 


I have noticed several times diagrams of 
connections for controlling incandescent 
lamps from several points, but I have never 
seen the arrangement shown by the accom- 
panying diagram, and therefore submit it as 
being of interest possibly to other readers. 
The switches are the ordinary single-pole, 
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switches of the other two lamps. I should 
like readers of this journal to suggest what 
the trouble is; it is very probably a cross 
or ground of some sort, but it has not been 
located yet. 


Portland, Ore. LEONARD F. FULLER. 


two-way snap switches, connected as clearly 
shown. The lower lamp and switch are lo- 
cated on the ground floor of a residence, 


*Through an error, the battery and one of 
the buttons at station B have been omitted from 
the diagram.— EDITOR. 
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the middle switch half-way upstairs, and the 
upper switch and lamp in the upper hall. 
On entering, the lower lamp is lighted by 
throwing the switch on that floor; when 
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THREE-STATION SWITCH CONNECTIONS. 
half-way upstairs, throwing the middle 
switch extinguishes the lower lamp and 
lights the one above, and upon reaching the 
upper hall, throwing the switch there ex- 
tinguishes the lamp. This operation may be 
repeated by the next person coming in, in- 
definitely, and it may be reversed after any 
cycle upward, starting at the upper switch 
and lamp and passing downstairs. The ad- 
vantage of the arrangement is obvious, and 
it is the simplest one I know of for accom- 
plishing the results described. 

Tacoma, Wash. A. R. Haynes. 
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Mr. Ryder’s Transformer Trouble. 


Referring to Mr. Ryder’s transformer 
trouble described by him in the last issue 
of the AMERICAN ELECTRICIAN, I would sug- 
gest that the primary circuit of the trans- 
former on the left of his diagram was open. 
In that case, there would evidently be no 
voltage, across the secondary terminals B 
and C, and with three lamps connected 
across either 4 and B or A and C this sec- 
ondary current from the “live’ transformer 
would have to pass through half of the sec- 
ondary winding of the “dead” one. The 
counter e.m.f. of this coil would cut down 
the voltage actually delivered to the lamps. 

Granite, Ill. Harry C. Coates. 


Mr. Ryder’s transformer trouble could 
have been due to the primary fuses of the 
transformer B-C being blown, leaving that 
transformer dead. Under this condition, a 
lamp connected across A and B would re- 
ceive practically full voltage because the 
reactive effect of the half of the secondary 
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B-C would not be high enough with so 
small a current to cut down the voltage 
appreciably. Adding more lamps, however, 
would increase the current through half of 
the dead secondary winding, and increase its 
choking effect, thereby reducing the voltage 
at the lamps. The same is true of lamps 
connected across A and C, while no voltage 
at all would be obtained across B and C 
because there would be no primary current 
in that transformer. 


New York. JoHN D. GILBERT, JR. 


Referring to Mr. Ryder’s transformer 
trouble, I would suggest that it was due to 
the primary of the transformer B-C being 
open, probably at the fuse-block. Under 
this condition, with lamps connected across 
A and B or across A and C, one half of the 
secondary of the transformer B-C would be 
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Leads to Motor 


in series with the lamps and act as a choke 
coil. to reduce their voltage; this choking 
effect would, of course, be greater as more 
lamps were connected up, reducing the effec- 
tive voltage still further. The opening of 
the primary of the left-hand transformer 
would also explain the absence of second- 
ary voltage across B and C. 
HENRY MULForp. 

Patchogue, L. I.. N. Y. 

[The foregoing explanations of Mr. Ry- 
der’s trouble are correct. The correct cause 
of the trouble was also explained by Messrs. 
F. W. Cerny, Mesa, Ariz.; Fred. R. Price, 
Columbus, Ohio, and C. C. Webster, Sche- 
nectady, N. Y., in briefer form.—Ebrror. ] 


Questionable Solutions. 


I wish to call attention to Mr. L. P. 
Brode’s solution to my problem in storage- 
battery connections which appeared in the 
June number. In this diagram, the wrong 
polarity will result when the portable cells 
are charged from the cells XYZ. When the 
latter cells are in series with the portable 
cells the connections shown are right, but 
when cells XYZ charge the portable cells P 
the polarity is reversed. This is also true 
of the other solutions. 


Brookline, Mass. E. L. LINCOLN. 


I think that some of the solutions printed 
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in this department of the June number are 
questionable. 

As shown in solutions of Mr. Turner’s 
problems in telephone connections by 
Messrs. Brode, Bethel and Malcolm, in ring- 
ing a station via ground return, part of the 
ringing current will also branch through one 
of the stations and ring back on the other 
side of the line to the third station, to 
ground, thus ringing the whole three sta- 
tions. Mr. Brode’s solution seems to be the 
best offered. 

Mr. Petry’s problem of bells operated 
from I10 volts is not feasible, as answered 
by Mr. Bethel and Mr. Dillon, in the June 
number, unless high resistance bells are 
used. In Mr. Bethel’s solution, the voltage 
would be too high, which, with a few low re- 
sistance bells, would cause excessive spark- 
ing, and with high resistance bells, the ad- 
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FIG. I.—MR. LOVELAND’S SOLUTION. 


dition of condensers or high resistance, non- 
inductive resistances bridged around the 
bells would be needed, for the same rea- 
son. Mr. Dillon’s solution would not be 
practical for more than three or four bells, 
and would also spark. Both solutions are 
open to the objection that the Fire Under- 
writers would make to running high volt- 
age without any resistance on low insulated 
apparatus, such as bells and buttons. There 
is a slight error in the drawing, as shown 
in the solution by Mr. Merrill, but the 
scheme is more commendable, both for safe- 
ty and practicability. I might add that I 
have operated low resistance bells on both 
direct or alternating I10-volt circuits by the 
method shown in Fig. r. For large bells, 
increase either one or both of the two outer 
lamps as needed. 
Philadelphia, Pa. W. A. LOVELAND. 
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Question Regarding Motor Control Starting 
Apparatus. 


Referring to the article in the June num- 
ber on “American Types of Control Appa- 
ratus for Direct-Current Motors,” the au- 
thor states that the arrangement shown in 
Fig. 2 is being superseded by that shown 
in Fig. I. 

The writer installed and started a 20-h.p., 
220-volt motor recently, the starting box of 
which was connected up as shown in Fig. 
1. Upon starting the motor light it seemed 
to act normally, except that there was too 
much flashing on the contacts of the start- 
ing box the first two or three steps. Upon 
putting on a belt connected to a counter- 
shaft, which represented probably 6 per cent 
of the rated load, the motor would make a 
few revolutions and then stop, the armature 
taking a very heavy current, of course, as 
there was no circuit-breaker in circuit, ex- 
cept an ordinary fuse. 
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The rheostat being of &fferent make than 
the motor manufacturers had been sending 
me, I examined the internal connections 
and found them as in Fig. 1. I changed the 
field connection so as to make it correspond 
to that shown in Fig. 2, and the motor 
would then start under full load with ap- 
parent ease. 

With connections as shown in Fig. 1 there 
is no field until the starting arm reaches 
the first step, and then the whole e.m.f is 
impressed instantaneously on the armature 
terminals. There being no field, practically, 
as there is an appreciable time element in 
building up the field, there is an extra heavy 
rush of current in the armature which 
seems to neutralize or react on the field 
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FIG. I.—QUESTION IN MOTOR CONTROL. 


in such a manner as to prevent it from 
building up. The line drop in this instance 
is not sufficient to account for the action 
of the motor. 

After changing the starting box connec- 
tions we had a full field as soon as the main 
switch was closed. This prevented such a 
sudden rush of current through the arma- 
ture, and gave it time to speed up and pro- 
duce the counter electromotive force neces- 
sary to hold the voltage up at the field 
terminals. 

The above explanation of the action of 
the current in the two instances may be 
crude, but I believe it is, in the main, cor- 
rect. If so, why are the connections in Fig. 
I advisable? 

Alamogorda, N. M. M. H. FIsHEr. 


ee A n. 
We Stand Corrected. 


I note in your “Questions and Answers” 
of the June number the query as to the dif- 
ference in the induction coils in the Strom- 
berg-Carlson system and those in the Hayes 
system, 24 volt. The answer stated that 
there is no induction coil in the instrument 
in the Hayes system, but there are repeat- 
ing coils at the exchange. I beg leave to 
correct this statement as the Hayes system 
uses both the induction coil at the sub- 
scriber’s station and the repeating coil in 
the cord circuit of the exchange. The dif- 
ference in the induction coils of the two 
systems is that in the Hayes system the sec- 
ondary side of the coil is bridged with the 
condenser. This gives what is generally 
called condenser transmission. The charged 
condenser is the virtual local battery for 
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the varying resistance of the transmitter. 
La Crosse, Wis. C. D. ENocuHs. 


ee a oo 
Extension Telephone Trouble. 


I have a telephone of the central-energy 
type in the lower part of my house, and 
have connected an extension set in the up- 
per story, both sets being represented by 
A and B, respectively, in the accompanying 
sketch. B was connected so that a con- 
versation carried on at A could be heard 
by having the receiver at B in series with 
the sleeve (S) side of the line, with the 
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ing the electric and) hydraulic elevators, and 
give herewith my own observations re- 
garding the cost of operating and repairing 
both types. We have in operation here a 
direct-connected electric elevator supplied 
with 500-volt direct current from the cir- 
cuits of the local electric light company. 
This elevator has been in operation for 3 
years and 6 months, six days in the week. 
During that time it has never been shut 
down for repairs, and the total amount of 
money spent on it has been about $4. We 
purchase power on a flat rate of $15 per 
month. Hydraulic elevators in this vicinity 


Am. Elec. 


EXTENSION TELEPHONE TROUBLE. 


hook-switch down. The transmitter and re- 
ceiver are in series with each other and 
bridged across the line when the hook- 
switch is up. By raising the hook-switch 
at B, A should be cut out of circuit. Dis- 
connecting lines 1 and 3 at the binding posts 
and holding a receiver to the ear, causes 
a faint buzzing to be heard. If the shield of 
B is touched, this buzzing is intensified. Ac- 
cording to the circuit, A should not be able 
to hear a conversation carried on at B; but 
one can hear indistinctly what is being said 
at B. The three wires from A to B are 
run outside the building a distance of about 
ten feet and are not on insulators. I would 
like to have some of the readers of the 
AMERICAN ELECTRICIAN offer their opinion 
as to the cause of this trouble and its rem- 
edy. 
Cleveland, Ohio. H. M. Worr. 
a 


Peculiar Static Effect. 


I was recently called into the office of a 
specialist on static treatment to remedy a 
peculiar fault. It appears that in treating 
patients their hands and faces would at 
times become black, especially if the weather 
were cold. I made a thorough examination 
and found that this peculiar condition only 
occurred when the chair was positive and 
the crown over the head negative. Search- 
ing around for a probable cause, I discov- 
ered that there were open fireplaces with 
five oil heaters used! to keep the room warm. 
The minute carbon particles given off by the 
burning oil could, of course, not be seen; 
but their presence was evidenced in the 
faces and hands of the patients. By revers- 
ing the polarity of the chair and crown, the 
phenomenon could not be obtained, nor 
could it be duplicated on days when the oil 
stoves were not burning. 

Washington, D. C. C. W. Petry. 
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Electric vs. Hydraulic Elevators. 


nos 
I have noticed from time to time vari- 
ous articles in the technical press compar- 


cost about five cents per trip irrespective of 
repairs. Of course there are electric ele- 
vators on the market which require more 
care than others; but ours is both reliable 
and economical. 
San Antonio, Texas. R. E. WITTING. 
——_—.¢-2-¢——————— 

Feed- Water System of a Large Power House. 


Herewith find a diagrammatic layout of 
the feed-water system of one of the large 
power houses in New York City. 

It will be seen by reference to the en- 
graving that the water enters the building 
through the pipe marked “water supply” and 
passes into a storage tank through a ball- 
cock which governs the quantity of water 
discharged into the tanks. In this particu- 
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FEED-WATER SYSTEM OF A LARGE POWER HOUSE. 


lar installation there are nine tanks, each 
supplied from the main through a ball-cock 
and connected together by means of an 
equalizing pipe which is provided with all 
necessary valves for the purpose of cutting 
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out any desired tank. The sketch shows 
the piping for one unit, each unit being a 
duplicate of the other and being cross-con- 
nected so that any set of pumps may be 
used to supply any heater or economizer. 
Any unit in the system may, of course, be 
cut out without in any way causing incon- 
venience. 

After leaving the feed pump the water 
passes into a closed heater, thence through 
the economizer into the boiler feed line. 
From this line branches lead directly to the 
boilers. It will be noticed that by-pass 
piping is provided for cutting out the heater 
or economizer, or both. Attention may be 
called to the fact that the exhaust from all 
the auxiliaries is passed through the heater 
before entering the main exhaust pipe to 
the atmosphere. Traps on the drains from 
the high-pressure steam line may be dis- 
charged into the storage tanks as shown, 
thus getting the benefit of all of the water 
of condensation as well as the heat con- 
tained therein. 

No attempt has been made to show any 
of the valves, etc., the purpose of the sketch 
being principally to show a desirable gen- 
eral arrangement or order of continuity for 
the water from the main to the boiler 
branches. The number and location of 
valves may be varied to suit the ideas of 
the designing engineer or to conform to the 
depth of the owner’s pocketbook. 

Brooklyn, N. Y. THoMAS P. MORGAN. 


———— eMM 
Fault in Fire- Alarm System. 


About three years ago there was installed 
in this town a Gamewell fire-alarm system. 
The wires were not soldered at any of the 
connections and the work was performed in 
a very slipshod fashion, with the result 
that we have had trouble now and then. If 
an alarm is turned in from any box, the 
whistle and indicator do not register prop- 
erly. If, for instance, alarm 43 were rung, 
60 or any other number. might blow and 
register. The battery voltage is normal 
and the line apparently free from grounds. 
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I would like some of your readers to con- 
sider the problem and tell where the trou- 
ble might lie. 
H. C. PARRISH. 
Great Barrington, Mass. 
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Questions | 
and Answers | 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


What size of wire should be used to connect up 
a rro-volt, 1-h.p., alternating-current motor 25 feet 
from the source of current? M. H. B. 


No. 12 wire, B. & S. gauge. 


How much power will a 45-inch Sampson tur- 
bine give under a head of 15 feet? What will 
be the approximate speed? W. R. 

About 238 horse-power at 140 revolutions 
per minute. 


Why is it necessary to use one cored carbon in 
an aiternating-current arc lamp? H. F. K. 


Because with solid carbons the arc wan- 
ders, or travels around the edge of the car- 
bon tip; the cored carbon centers it. 


Please give data for a jump spark coil. 
F. H. 

Presuming that you have in mind a coil 
for gas engine ignition, the data are as fol- 
lows: Core, 11⁄4 inches diameter and 8 inches 
long; winding, 13 layers of No. 16 double- 
cotton-covered magnet wire. 


How many cells of gravity battery would be re- 
quired to charge four small storage cells? (2) 
Should the gravity battery be connected to the 
storage cells all the time? L. L. T. 

If the storage cells are in series, use 20 
gravity cells in series also. (2) Yes, if the 
storage cells are to be used at all frequently. 


Is static electricity unidirectional or alternating 
in character? (2) What is its probable tension, 
and if alternating, its frequency and wave form? 


W. N. S. 


It depends on conditions. A discharge 
from a static machine is unidirectional; a 
lightning discharge is oscillatory. (2) The 
tension is whatever it is made, in the case of 
artificial static charges and discharges. 

A rotary converter receives 420 volts alternat- 
ing and delivers 650 volts direct current; is there 
a gain of power? E. J. N. 

Certainly not; volts alone do not represent 
power. The delivered watts are from 3 to 
Io per cent. less than the watts received at 
the alternating-current side, and power is 
measured in watts. 

I am told that it is impossible practically to 
transmit small powers over considerable distances 
—two horse-power over a distance of three, five 


or ten miles. Is this true, and if so, why? 
R. S. 


It is not at all impossible, but the cost of 
the line makes it commercially impractical. 
The power could not be sold at a price that 
would pay interest on the investment and a 
profit on the cost of power production. 

What size of cable or wire must be used to 
carry 80 amperes 119 feet with not more than 
3 per cent. drop; the voltage of the circuit being 
240? W. F. R. 

The smallest size allowable under the Fire 
Underwriters’ Rules is No. 2 rubber-covered 
or No. 4 weatherproof; the drop will be con- 
siderably less than 3 per cent. with No. 4 
wire and still less with No. 2, of course. 

Can a s00-volt, shunt-wound motor, rated at 1.05 
amperes, be changed to a series-wound machine suc- 


cessfully? There is a single field coil of No. 
30 s.C.c. wire. C. C., Jr. 
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You might try rewinding the field coil 
with No. 20 s.c.c. wire, making the new coil 
occupy the same space now occupied by the 
shunt coil. The speed will, of course, be 
greatly reduced by the resistance of the new 
field coil in series with the armature. 


I have three ordinary vibrating bells arranged 
to be rung simultaneously from any one of three 
push-buttons, as shown by the accompanying sketch 
(Fig. 1), and wish to add a button to ring No. 
2 bell alone. Can it be done? W. T. K. 


Yes; by using a double-contact push but- 
ton connected as shown by Fig. 2. 


FIG, I. 


What size and type of motors and batteries 
should be used on the electric buckboard described 
last month? (2) Can any of the parts be bought 
already made, and where? (3) What is the ap- 
proximate cost of building the complete buck- 
board? H. A. F. 


The motors are described in this issue 
ar.d the remaining parts will be described 
next month. (2) Not so far as we are 
aware. Parsell & Weed, of this city, how- 
ever, are arranging to manufacture most of 
the parts. (3) We do not know. 


What is the rule for the reactance of the sin- 
gle wire of a wide loop carrying alternating cur- 
rent, such as a series arc lighting circuit? (2) 
What is the corresponding rule for a trolley wire 
with grounded track return? G. K. M. 


FIG. 2. 


There is no formula applicable to such 
a case. The inductance might be approxi- 
mated by computing the inductance of short 
sections of the line by the ordinary formula 
based on magnetic flux, and adding the re- 
sults; the reactance is equal to 6.2832 X 
frequency X inductance. (2) The same as 
for two parallel wires the same distance 
apart, except that the track half of the cir- 
cuit must be considered as magnetic ma- 
terial. 


What is the dark deposit that appears on the 
interior wall of an incandescent lamp bulb after 
long service? (2) Can the rotational direction of 
a polyphase induction motor be changed by chang- 


ing the stator connections? (3) In starting a 
large induction motor, is the current admitted 


gradually as in the case of a direct-current ma- 

chine? L. F. F. 
Carbon, from the filament. (2) Yes; if 

a two-phase motor, reverse the connections 
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of the two leads in one phase; if a three- 
phase machine, reverse any two of the three 
primary leads to the machine. (3) Yes, in 
most cases. In some, however, an auto- 
transformer is used to deliver a low voltage 
for starting, and the machine is thrown di- 
rectly on the full voltage after it gains good 
momentum. 


Is it possible to dispense with platinum leading 
in wires in incandescent lamps and use a cheaper 
metal ? ; 4 J. B. N. 

Yes, we described some months ago a pat- 
ented lamp in which copper was used suc- 
cessfully. 

What is the relation between an alternating 
current and a direct current capable of heating 
a given wire to the same temperature? (2) lf 
the two currents have different values, why is 
it? (3) Why is it desirable to put external resist- 
ance in the armature circuit of an induction 
motor ? LS, 


The alternating current must have a mean 
effective strength equal to the steady 
strength of the direct current to produce 
the same heating effect in a non-inductive 
conductor; the maximum strength of the 
alternating current, therefore, is 1.4 timcs 
the strength of the direct current. (2) The 
effective values are not different. (3) In 
order to cut down the rush of starting cur- 
rent, as in a direct-current motor, and also 
to improve the power factor of the motor at 
starting. 

How can a dynamo built to give 50 volts and 
80 amperes be changed to run as a 110-volt mo- 
tor? The armature is wound with 55 coils of 2 
turns each, the conductor being 4 No. 13 wires 
in parallel. (2) How can the buzzing in tele- 
phone receivers, due to the ringing generator, be 
obviated? E. F. H. 

Rewind the armature with 110 coils, each 
having two turns of two No. 13 wires in 
parallel and cut out one coil, leaving 109 
coils active. Substitute a commutator hav- 
ing 109 segments. Rewind the field with 
wire three gauge numbers smaller than that 
now on it. making the new coils fill exactly 
the same space now occupied by the old 
ones. The speed will be about ro per cent 
higher. ‘2) Only by putting in a different 
generator built especially for the purpose by 
a standard manufacturer. 


Is the humming in an alternating-current mag- 
net and its armature due to the vibrations of the 
laminations or to the rattling of the movable 
parts of the mechanism? (2) Is the core laminated 
to prevent eddy currents in it or loss by hysteresis? 
(3) Does it matter if the armature of an alter- 
nating-current magnet is reversed in its relation 
to the poles after it has been in service some 
time? LNL 

Both, but the mechanism usually causes 
most of the humming. (2) To reduce the 


eddy currents in the core. (3) Not at all. 


What is the difference between fogt-pounds and 
pound-feet? N. B. S. 

The foot-pound is the unit of work done 
in moving a mass through a distance; multi- 
plying the pressure (in pounds) against 
which a mass has to be moved (including 
its own weight if the motion be vertical) by 
the distance (in feet) gives the work done 
in foot-pounds. The pound-foot is the unit 
of angular torque; if a pull of 10 pounds 
is required at the periphery of a wheel three 
feet in diameter in order to turn the shaft 
on which the wheel is secured, the torque 
will be 10x1.5 = 15 pound-feet. 
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NEW TYPE OF MOTOR-STARTING 
RHEOSTAT. 


Fig. 1 herewith shows a new type of 
motor-starting rheostat, brought out by C. 
W. Landers, of San Francisco, Cal., whose 
object was to design a motor-starting device 
that would not stick after use for some 
time, but could always be relied upon to re- 
lease when the current is shut off or fails. 
The illustration is nearly self-explanatory. 
The cast-iron frame forms the back and 
top of the starter and the resistance takes 
the form shown. A rod attached to the hand 
lever passes through the cover and through 
all the resistance coils and has a disc at- 
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this manner the weight that the solenoid 
will be called upon to lift is at first small 
and increases as the solenoid increases its 
pull. The device is said to be positive in 
action at all times. 


aan a a 


CARBON REGULATOR FOR AUTOMATIC 
BOOSTER CONTROL. 


During the past year the Electric Storage 
Battery Company has developed and stand- 
ardized a new method of automatic booster 
control for regulating the charge and dis- 
charge of batteries installed for rapidly 


FIG. I.—LANDERS MOTOR-STARTING RHEOSTAT. 


tached to its lower end. As the handle 
and rod are raised this disc picks up the 
coils one by one and short circuits them. 
When the handle reaches the top it is held 
by the retaining magnet, the resistance coils 
being all cut out and held firmly together. 
The maker claims several points of merit 
over existing starters, chief among which 
is the manner in which the resistance wire is 
mounted on the frame. This is said to pro- 
duce a magnetic flux which extinguishes 
the arc when the circuit is broken. No 
arcing is said to be perceptible between the 
plates of the resistance coils, but in the 
large sizes the plates are provided with 
carbon trailers mounted on the disc sur- 
faces. By removing the handle and the re- 
taining magnet, and substituting a solenoid 
lifting coil at the top of the controller and 
attaching the plunger to the lifting rod 
and dash-pots at either top or bottom of 
the rod, an automatic motor starter re- 
sults. It will be noted that when used in. 


fluctuating railway work. This special ap- 
paratus, which has been perfected for this 
purpose, is what is known as the carbon 
regulator. It consists of a number of piles 
of carbon discs which are subjected to the 


varying pressure of a lever, from one end. 


of which is freely suspended the soft iron 
core of a solenoid which carries the entire 
generator load, while to the other end is 
attached a helical spring, whose tension 
may be adjusted by hand to counterbalance 
the pull of the solenoid at any desired load 
on the machines. Slight variations of load 
above or below this amount will cause 
changes in pressure on the carbon piles re- 
sulting in wide variations in their contact 
resistance. Advantage is taken of this re- 
sistance variation to control the field excita- 
tion of the battery booster, usually through 
the intermediary of a small exciter be- 
tween whose fields and the carbon piles 
connections are made similar to those of a 
Wheatstone bridge, the current in the ex- 
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citer fields varying in direction and amount 
with changes in the pressure on the carbon 
piles. This regulator, while simple in con- 
struction and mechanically rugged, is found 
to be exceedingly sensitive, and a very small 
proportion of the load fluctuations on a rail- 
way plant, getting back to the generators 
through the solenoid, will cause the battery 
to charge and discharge, relieving the ma- 
chinery of the balance of these fluctuations. 
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FIG. I.—CARBON 


REGULATOR. 


The constant load falling on the generators 
may be adjusted at any desired point by 
adjusting the tension of the spring above 
mentioned, which adjustment is instantly 
made, and may be altered from time to 
time during the day to meet changes in 
the load conditions; the battery either sim- 
ply “floating” or taking a continuous peak 
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FIG. 2.—SIDE VIEW OF CARBON REGULATOR. 


discharge or a net charge, according to the 
adjustment, while always taking automati- 
cally the momentary fluctuations of load. 
The regulator, which is illustrated by the 
accompanying engravings, occupies about 
the same space on a switchboard as a watt- 
hour meter. Fig. 2 shows the solenoid in 
the generator circuit at the back’ of the 


board. i 
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New Apparatus 
and Appliances 


BELT-TYPE, ROTATING-FIELD ALTERNATORS. 


A line of belted-type, self-contained, ro- 
tating-field, alternating-current generators, 
such as shown herewith, has recently been 
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The fields of the smaller generators are 
of cast steel with pole caps of the same ma- 
terial. The poles of larger sizes are lam- 
inated and keyed or dovetailed to a cast- 
iron spider. The field coils are composed 
of square wire so wound as to expose the 
maximum surface. In the generators hav- 
ing laminated poles heavy brass wedges, 
which hold the field coils in place, retard 
any shifting of the field between the poles, 
insure satisfactory parallel operation of two 


FIG. I.—-ROTATING FIELD ALTERNATOR. 


placed on the market by the Westinghouse 
Electric & Manufacturing Company. The 
machines are built for single, two and three- 
phase circuits, in sizes from 30 to 200 kilo- 
watts. The single-phase gen- 
erators are manufactured for 
220, 440, I100 and 2200-volt 
circuits at 7200 alternations, and 
besides these the polyphase ma- 
chines are wound for 6600 volts 
and both 3000 and 7200 alter- 
nations. 

The frame of the stationary 
armature is cast in one piece 
with slots machined on the in- 
side for holding the punchings 
which receive the windings; 
these are composed of wire, 
strap or bars, depending on the 
size and voltage of the gen- 
erator. Open slots are em- 
ployed in machines up to 75 
kilowatts, with coils held in 
place by hard fibre wedges. In 
the larger machines partially 
closed slots are used. Hori- 
zontally split brackets which 
carry the bearings are bolted to 
this cast-iron frame. The bear- 
ings are generous in their dimensions and 
are self-oiling, having oil rings and an oil 
gauge with large foundation areas and suit- 
able belt tighteners. These generators may 
also be arranged for direct connection to an 
engine or water wheel. 


and thus, it 1s claimed, practically eliminate 
pumping between the generator and any 
rotary converters or synchronous motors 
which may be connected in the system and 
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FIG, 2.—ROTATING FIELD ALTERNATOR. 


or more generators. 

Every means has been utilized for the 
rapid dissipation of heat from the machines. 
Open spaces in the laminated field register 
with those in the armature, and during oper- 
ation air is drawn in through the field spider 
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and forced out through the stationary core 
and windings, thus insuring low operating 
temperature. Excellent regulation is said 
to be obtained by properly proportioning the 
armature and field windings in preference to 
saturating the magnetic field. 

The single-phase generators have compen- 
sating field windings supplied with rectified 
alternating current. A commutator on the 
shaft adjacent to the collector rings has its 
brushes connected to the secondary of a 
series transformer in the armature circuit 
and its segments to the self-exciting field 
coils. The compensating winding is so de- 
signed, the maker claims, that the generator 
can be adjusted for a practically constant 
voltage from no load to full load or for an 
increase in voltage. 


FAINT PRAISE. 

In the description of the Fort Wayne 
Electric Works prepayment meters which 
we published last month, the statement was 
made that the meters were said to be “rea- 
sonably reliable and accurate.” This was 
intended to read “unusually reliable and 
accurate.” 


. A NEW FOUR-VALVE ENGINE. 

The Atlas Engine Works, of Indianapolis, 
have recently placed on the market a new 
type of four-valve engine, in which especial 
attention has been given to the matter of 
steam economy; and a number’ of very 
radical improvements have been made with 
this in view. Chief among these is the plac- 
ing of the steam and exhaust valves directly 
in the cylinder heads, rather than at the top 
and bottom of the cylinder. This results 
in a reduction of practically 4 per cent. in 
the clearance, and the saving of steam ef- 
fected in this way is quite material. This 
also involved keeping the entire top of the 
cylinder and the upper portion of both heads 
constantly ein contact with live steam, in 
this way greatly reducing the loss from 
cylinder condensation. The bell crank and 
toggle joint have been entirely done away 
with, and a great deal of the lost motion 
has in this way been eliminated. The steam 
valves are operated directly from a movable 
eccentric forming a part of the automatic 
shaft governor, and are entirely independent 
of the exhaust valves. The latter are oper- 
ated from a fixed eccentric on the main 
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FIG. 3.—CARD FROM FOUR-VALVE ENGINE. 


shaft, in this way insuring uniformity of 
compression under all conditions of load 
and pressure. The connections are all of 
the “straight line” type, and involve no 
multiplicity of parts. Both the steam and 
exhaust valves are double ported, and it is 
claimed that practically no wire drawing of 
steam exists in this type of engine. Various 
tests are claimed to indicate a steam con- 
sumption practically identical with an engine 
of the Corliss type and a regulation of 
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from 1 to 1% per cent. under changes of 
load from friction to full rated capacity. 


' CIRCUIT BREAKERS FOR SPECIAL PURPOSES. 


As is very generally known, the Cutter 
Electrical and Manufacturing Company, of 


ae 


FIG. 4.—‘‘REVERSITE” CIRCUIT-BREAKER FOR 
OVERLOAD AND REVERSE CURRENT. 


FIG. 6.—LARGE CAPACITY CIRCUIT-BREAKER, 


Philadelphia, Pa., manufacture many lines 
of standard J-T-E circuit-breakers, which 
are very familiar to the trade. Many spe- 
cial designs are, however, often required to 
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deal with conditions out of the ordinary run 
of practice, so that a brief description of a 
tew ot these will not be amiss. Where 
generators are operated in multiple, in case 
of accident to one of them or failure of its 
prime mover, the affected unit is liable to 
injury from motoring and its fellows are 
seriously overloaded. To provide against 
such contingencies the “Reversite” circuit- 
breaker shown by Fig. 4 was designed. 
This instrument serves to automatically dis- 
connect the crippled generator before it be- 
comes a tax upon those carrying the load, 
or before it has attained a dangerous speed 
due to running as a motor. The results are 
obtained without the use of relays. A limit 
switch for the protection of rotary convert- 
ers is shown by Fig. 5. Where a number 
of rotaries are connected in multiple on the 
direct-current side, failure of the current 


supply of one or more of them, will cause 
each unit to run as a motor, taking power 
from the direct-current system. Tue limit 
switch is designed to prevent this. The 
operating coil of this type of instrument is 
of numerous turns and high resistance, and 
so conhected that when the rotary attains 
abnormal speed the coil is brought into 
circuit across the line by a centrifugal de- 
vice attached to the shaft of the rotary. 
The instrument illustrated is of 7000 am- 


peres capacity, and is one of a number em- 
ployed in the sub-stations of the New York 
Edison Company. Fig. 6 shows a double- 
pole circuit-breaker having a maximum ca- 
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pacity of 10,000 amperes at 250 volts. It is 
30 ins. high, 24 ins. wide, and has a maxi- 
mum depth of 20 ins. to the top of the oper- 
ating handle. The illustration shows how 
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FIG. 5.—CIRCUIT-BREA KER FOR ROTARY. 
space is economized by using for switch 
contact surface both sides of the terminal 
bars. The powerful toggle-operating mech- 
anism is easy-working. Fig. 8. shows a 
triple-pole over-load circuit-breaker used 
for the protection of a three-phase alternat- 


FIG. 7.—REMOTE CONTROL SWITCHES FOR EQUALIZER CIRCUITS. 


ing-current generator. It is provided with 
tripping mechanism in each of the two out- 
side poles so that an over-load on any phase 
will cause the opening of the circuit. The 
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breaker is also adapted to protect three- 
phase feeders and three-wire direct-current 
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The magnet is lowered upon the material 
to be lifted, and the switch closed, thus 


FIG. 8.—TRIPLE-POLE CIRCUIT-BREAKER WITH TANDEM TOGGLE CLOSING MECHANISM. 


systems. The closing force is applied 
through a double toggle. This reduces the 
strain upon the insulating yoke which unites 
the poles. A remote-control circuit-breaker 
for controlling equalizer circuits is shown 
by Fig. 7. The right-hand switch is of 
2000 amperes, the left-hand of 3000 amperes 
capacity. The upper terminal of each con- 
nects with the equalizer main, which takes 
the place of the equalizer bus otherwise re- 
quired at the switchboard. The closing 
magnet is of exceedingly simple construc- 
tion, and is designed to produce the re- 
quired force with a minimum expenditure 
of energy. The exciting coil is liberally 
proportioned, and its entire exterior surface 
being exposed to the air, it is not liable to 
undue heating even as the result of fre- 
quent use. The closing and opening coils 
are brought into circuit by the respective 
movements of small double-throw switches 
located upon the switchboard. Remote.con- 
trol switches are also meeting with growing 
favor as a means of controlling generator, 
booster and feeder circuits from a distance. 


LIFTING MAGNETS. 

The Electric Controller & Supply Com- 
pany, of Cleveland, Ohio, has designed, 
built and tested magnets for handling iron 
and steel in every form, including pig, iron, 
light and heavy melting scrap, steel ingots, 
blooms, billets, slabs, plates, sheets, rails, 
structural shapes, spikes, rivets, cotter pins, 
etc. A single design of magnet is, of course, 
not adapted to handling the full range of 
material mentioned; but a different magnet 
is not required for every different kind 
of material. The pig magnet, shown by 
Fig. 9, for instance, will handle with equal 
efficiency pig iron, scrap, rivets, nuts or any 
similar material in bulk. The magnet is sus- 
pended from the hook of a crane, direct- 
current at any of the common voltages be- 
ing employed for energizing the magnet. 


causing the magnet to attract and hold the 
material, which may then be hoisted by the 


FIG. 9.—PIG-IRON LIFTING MAGNET. 
crane and transported to the desired point, 
when by simply opening the switch it is re- 
leased. Comparing this method of opera- 
tion with the common methods of con- 
necting the load to the hook of the crane 
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with chains, hooks or clamps, the saving in 
both labor and time is apparent; as, in gen- 
eral, the attachment of the magnet to the 
load, as well as the release of the load, may 
be accomplished by the crane operator with- 
out assistance, thus saving the labor of 
one or more men for prying up the material, 
attaching hooks and chains at the point of 
loading and additional men at the point of 
delivery for unhooking the load from the 
crane. 


TESTS OF A REEVES ENGINE. 

Prof. R. C. Carpenter, assisted by Prof. 
H. Diederichs, both of Cornell University, 
have made a series of tests on an engine 
built by The Reeves Engine Company, of 
Trenton, N. J., for the purpose of deter- 
mining its economy and mechanical eff- 
ciency, and to observe the general behavior 
of the engine under various loads and steam 
pressures. 


The engine, a vertical cross-compound, 
was connected through about 25 feet of 4-in. 
pipe to two B. & W. boilers. This pipe was 
one size too small, but was the largest that 
could be obtained for connection. In order 
to minimize the effect that the resulting high 
steam velocity would have, a piece of 6-in. 
pipe about 30 inches long was interposed to 
act as a sort of reservoir just ahead of the 
throttle valve. About 20 feet of 7-in. pipe 
connected the engine to a Wheeler surface 
condenser. 


A Carpenter throttling calorimeter, placed 
beyond the throttle valve, served to deter- 
mine the quality of steam. The steam pres- 
sure was determined by a gauge connected 
next to the calorimeter. The speed was 
found by a continuous counter, and by hand 
counter as a check. The continuous coun- 
ter readings were used in the calculations 
as being correct. 
= One Thompson indicator was connected 
to each cylinder, taking cards from each 
end by means of a three-way cock. Motion 
for the indicators was obtained by fastening 
a rod to each cross-head, the stroke being 
reduced by means of a reducing wheel fas- 
‘tened to each indicator. The condensed 
steam was pumped by the air pump alter- 
nately into two tanks on scales. Readings 
of condensed steam weights were taken 
every five or ten minutes, as the load de- 
manded. 

For the purpose of test the engine was 
fitted with a fly-wheel 5 feet in diameter on 
the low-pressure side. Upon this wheel was 
placed the Prony brake for the determina- 
tion of the developed horse-power. This 
brake was, in all respects, of the ordinary 
standard design, the strap being of steel 
plate, fitted with wood blocks on the inside. 
The wheel was kept as cool as possible by 
running cold water constantly into the 
flanged rim, and taking it out by a scoop. 
A steady small stream of cylinder oil led 
under the strap helped considerably in the 
smooth operation of the brake. By these 
arrangements as much as 185 developed 
horse-power was taken off one brake. For 
the condensing series as high a vacuum as 
could be obtained was carried. This aver- 
aged about 24 inches. For the non-con- 
densing series the air-cock on the condenser 
was kept open, insuring condensation under 
atmospheric pressure. 
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For the condensing runs the engine di- 
mensions were 1034 inches and 20 inches x 
14 inches; for the non-condensing runs, I2 
inches and 20 inches x 14 inches. This 
change was effected by taking out a liner 
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TEST OF A REEVES VERTICAL CROSS 


MADE ‘AT SIBLEY COLLEGE,CORNELL UNIVERSITY, ITHACA, N.Y. 1908. 
THE UPPER CURVES SHOW THE MECHANICAL EFFICIENCY OF A 

ENGINE NON“CONDENSING, THE LOWER CURVES A 

10 Ye & 20 x 14 CONDENSING 24 "VACUUM, 1601.6. P. 


EST OF A REEVES VERTICAL CROSS COMPOUND ENGINE 
MADE AT SIBLEY COLLEGE, CORNELL UNIVERSITY, ITHACA, N.Y. 1008. 
THE UPPER CURVES SHOW THE D.H.P. AND I.M.P. OF A 
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the new designs of condensers, now being 
manufactured by the W. H. Blake Steam 
Pump Company, of Hyde Park, Mass., were 
made to cover both types. The new stan- 
dard designs range in capacity from 600 to 


. COMPOUND ENGINE 


FIG. I0.—TEST CURVES OF REEVES ENGINE. 


from the high-pressure cylinder. These di- 
mensions make the cylinder ratio in the 
first case 3.60, in the second 2.75. 

The developed horse-power was found by 
means of the formula: D.H.P. = .o01492 n 
for every 100 pounds of net brake load. 

The steam consumption per indicated 
horse-power and per developed horse-power 
for various loads and steam pressure was 
computed on the basis of dry steam. 

For the purpose of facilitating inspection 
of results and discussion the water rates 
and mechanical efficiency are plotted on the 
accompanying curves (Fig. 10). 

Two things are to be noted about these 
curves. The cut-off even at the high loads 
does not seem to be late enough to cause 
any marked rise in the steam consumption 
at overloads. In fact in most cases little 
or no rise could be determined. Again, 
the curves show good economy over a wide 
range of load. The mechanical efficiency 
curves show a Steady increase with the load 
at any given steam pressure. On the over- 
loads the efficiency falls off but slightly. 


INDEPENDENT TWIN JET CONDENSER. 


The advent of the independent air pump 
and condenser has had much to do with the 
practical development of the compound en- 
gine in medium and small sizes, for with 
this combination there are now obtainable 
economic results which not long since were 
expected only from the large compound en- 
gine with direct-connected air pump. That 
the jet and the surface type of condensers 
have their respective fields, is clearly recog- 
nized; neither type will meet all possible 
requirements. It was with this in mind that 


40,000' pounds of steam condensed per hour 
with injection water at 70 deg. F. One type 
is illustrated herewith. The air pump is 
made with compound steam cylinders, as 
here shown, with the Blake automatic valve 
motion, when it is to be operated condens- 
ing, and with twin vertical steam cylinders 
when operated non-condensing and the ex- 
haust steam utilized for feed-water heating 
or otherwise. The water cylinders are 
composition lined and all water piston (or 
bucket) heads are of the same material and 
fibrous packed. Easy access is afforded to 
heads, packing and water valves through 
hand holes on either side of the pump. A 
special composition is used in the construc- 
tion of the water valve seats and guards 
and the studs and water piston rods are of 
Tobin bronze. The injection stem and 
cone are of composition, access to the same 
being provided through hand holes on either 
side. The amount of water passing through 
the condenser is regulated by the vertical 
adjustment of the injection cone which acts 
as a nozzle to form a thin spray, which is 
thrown out at an angle of 45 degrees. This 
falls upon a succession of shelves, thus 
forming secondary spray through which the 
exhaust steam from the engine must pass; 
instantaneous condensation results with 
economy in the use of water. 

In order to prevent flooding of the cylin- 
ders of the main engine, an independent 
vacuum breaker attachment is secured to the 
side of the condenser; so that when the 
water reaches the level of the flood chamber 
the float is raised, and by great leverage 
forces the check valve from its seat, allowing 
an inrush of air which instantly breaks the 
vacuum, thus preventing further suction of 
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water into the condenser and consequent 
flooding of the engine. 

The construction of this machine is com- 
pact and simple, all parts are readily acces- 
sible. The condenser shown in the accom- 


FIG. II.—TWIN JET CONDENSER. 


panying illustration is a twin vertical com- 
pound jet condenser of exceptional size, 
having a capacity of 64,000 lbs. of steam 
condensed per hour with the injection water 
at 70° F. It has steam cylinders 15 and 30 
inches in diameter by 24 inches stroke, and 
the air cylinders are 38 inches in diameter. 
The injection inlet is 12 inches, while the 
discharge is a 20-inch pipe. 


eee 9 
APPARATUS WANTED, 


We are informed by Mr. W. I. Savidge, 
Macomb, Ill., that he is in the market for 
single-phase and three-phase induction mo- 
tors and a considerable quantity of electric 
light supplies. 


9-9-9 
THREE-PHASE TRACTION TO BE IN- 
TRODUCED. 


The Ganz system of three-phase alternat- 
ing-current electric traction, which is well 
known in Europe, is to be introduced on 
this side. This system, for which much is 
claimed in the way of cheaper initial cost 
and operation over the electric railway con- 
struction methods at present in vogue in 
this country, is to be exploited by the Rail- 
way Electric Power Company, in which 
several New York capitalists and railroad 
men are primarily interested. The company 
has acquired the electric traction patents 
and manufacturing rights of Ganz & Co., of 
Budapest, for the United States, Mexico, 
Cuba and all the West Indies other than 
those under British supremacy. 

Messrs. L. B. Stillwell, electrical director 
of the Interborough Rapid Transit Com- 
pany, and Frank N. Waterman are the con- 
sulting engineers of the new company. 


i 
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THE RISE OF A PROGRESSIVE ESTABLISH. 
MENT. 


Fifteen years ago Messrs. Willard W. 
Low and Thos. I. Stacey decided that there 
was room for a supply house whose policy 
would be entirely different from that then 
in vogue; consequently, the Electric Ap- 
pliance Company, Chicago, was incorpor- 
ated, and the business was established in 
a very small way. : 

The company also started out with the 
determination, which has never flagged, to 
handle only the best specialties. 

The first quarters secured by the Electric 
Appliance Company were at 242 Madison 
Street, which comprised the first floor only. 
As the business increased it was found 
necessary to take in the basement, and 
about a year afterwards the two upper floors 
were added, giving ample facilities for han- 
dling the business, though it was growing 
every day. Six years ago it was found 
necessary, in order to handle the business, 
to engage larger quarters, and the double 
five-story building and basement at the cor- 
ner of Van Buren and Jefferson Streets was 
secured. This was ample for about two 
years, at which time warehouse No. 2 was 
established at 165 South Canal Street, for 
the accommodation of cross-arms, insulators, 
electro-galvanized conduit and other heavy 
and bulky material. This arrangement 
worked out very nicely until the business 
had grown so that the company was in 
danger of losing, on account of being so 
crowded, its reputation for making prompt 
shipments. It was then decided that about 
double the floor space would be necessary. 
Accordingly last summer architects were 
given instructions as to what was required 
in order to make a model supply house 
handling the large volume of business at 
that time, also allowing for a considerable 
increase, and the building that the Electric 
Appliance Company now occupies at 134- 
136-138-140 West Jackson Boulevard is the 
result. 

This building is six stories high with a 
large basement, and has a frontage of 100 
feet on West Jackson Boulevard and 100 
feet on Desplaines Street. 

The general offices of the company occupy 
the entire second floor, one-half being given 
to the sales department and the other half 
to the auditing department. 

The remainder of the building is given 
up to the large stock carried. Two freight 
elevators facilitate the handling of all ma- 
terial, and the company is in better shape 
than ever before to not only handle its 
present business, but to take care of a large 
increase. 

DG 
NATIONAL ELECTRIC LIGHT ASSOCIATION 
CONVENTION NOTES. 


THE LOCKE INSULATOR MFG. CO., Vic- 
tor, N. Y., exhibited a line of its well-known 
high-tension insulators. 

DUNCAN EI-FCTRIC CO., Lafayette, Ind., had 
samples of its line of direct-current watt-hour 
meters on exhibition, in charge of W. H. Sinks. 


BUCKEYE ELECTRIC COMPANY, Cleveland, 
Ohio, was represented by L. L. Sawyer of the 
Cleveland office. 

WESTERN DISPLAY COMPANY, of St. Paul, 
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Minn., had a handsome reflective sign in the cor- 
ridor adjoining the Convention hall. 


WARNER ARC LAMP COMPANY, Muncie, 
Ind., displayed several types of its arc lamps, 
the merits of which were explained by Mr. W. F. 
Warner. 


THE COLUMBIA INCANDESCENT LAMP 
CO., St. Louis, Mo., distributed an attractive 
leather match box as a souvenir. Mr. J. S. Leh- 
mann was in charge. 


BABCOCK & WILCOX COMPANY, New 
York, exhibited a model of its boiler in the rooms 
of the Onderdonk Engineering Company, who is 
its Denver representative. 


AMERICAN ELECTRICAL SUPPLY COM- 
PANY, Chicago, was represented by C. E. Browne, 
who distributed a very useful souvenir in the 
form of a celluloid hand-bag label. 


REYNOLDS ELECTRIC FLASHER MFG. 
CO., Chicago, displayed the improved Reynolds 
and Reco electric sign flasher. Mr. I. A. Bennett 
represented the company. 


OSBURN FLEXIBLE CONDUIT COMPANY, 
New York, showed samples of its well-known 
Flexduct conduit and distributed tasteful scarf 
pins. 

BRYAN-MARSH COMPANY, Chicago and 
New York, sent E. H. Haughton to interest cen- 
tral station men in the well-known Imperial in- 
candescent lamps manufactured by the company. 


MOLONEY ELECTRIC COMPANY, St. Louis, 
Mo., was represented by T. O. Moloney, who ex- 
plained the merits of the well-known line of 
transformers made by this company. 


DEARBORN DRUG & CHEMICAL WORKS, 
Chicago, were represented by F. A. Earle, R. W. 
Francis and George R. Carr. Bottles of perfume 
extract were distributed. 


CROCKER-WHEELER COMPANY, Ampere, 
N. J., distributed engraved invitations to the 
delegates to visit its Denver offices. The inter- 
ests of the company were looked after by W. F. 
Sullivan, Julian Roe and R. E. Miller. 


STANLEY INSTRUMENT COMPANY. 
Great Barrington, Mass., was represented by F. 
J. Alderson and F. C. R. Spence, who explained 
the new rotated jewel-bearing meters for alter- 
nating-currents brought out by the company. 


THE NATIONAL BATTERY COMPANY, 
Buffalo, N. Y., had three complete cells connected 
in series, on exhibition, and various parts of its 
Storage battery. The exhibit was in charge of 
J. W. Gillette. 


THE HIGH-TENSION ELECTRICAL SPE- 
CIALTY COMPANY, of Newton, Mass., exhib- 
ited one of its high-tension, weather-proof, oil- 
break switches. These are adapted for 3,000, 4,600 
and 6,900-volt systems. 


NATIONAL CARBON COMPANY, Cleveland, 
Ohio, was represented by J. S. Crider, N. C. Cota- 
bish, J. F. Kerlin and C. W. Wilkins. A pocket 
size electric battery lamp was distributed as a 
souvenir. 


THE SWITCHBOARD EQUIPMENT COM- 
PANY, Pittsburg, Pa., was represented by A. C. 
Savidge, who exhibited a line of circuit break- 
ers and a protected panel for use on motor cir- 
cuits. 

ELECTRIC APPLIANCE COMPANY, of Chi- 
cago, sent its President, W. W. Low, to repre- 
sent it at the convention. This company was re- 
cently compelled to erect a new and larger build- 
ing to accommodate its rapidly increasing busi- 
ness. 


SIMPLEX ELECTRIC HEATING COMPANY, 
Cambridgeport, Mass., was represented by James 
I. Ayer and C. W. Richards. The company had 
an interesting exhibit of heating and cooking 
appliances, including new treeing irons for shoeshop 
work and new “Indispensable” water heaters. 


LAGONDA MANUFACTURING COMPANY, 
Springfield, Ohio, had on exhibit a line of boiler 
cleaners, tube cutters and tube cleaners, resetting 
machines and damper regulators. A celluloid 
pocket rule was given as a souvenir. T. P. 
Molloy was in charge. 

PHILADELPHIA ELECTRIC MFG. CO., 
Philadelphia, Pa., displayed samples of its exten- 
sive line of copper hoods and deflectors, incan- 
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descent street lighting fixtures, screw glass insu- 
lators, arc lamp cut-outs, fuse boxes, service ter- 
minals and patented metal wrappers for conduit 
joints. C. L. Bundy was in charge. 


MOBILE ELECTRIC COMPANY, Newark, N. 
J., was represented by P. E. Ingalls and E. E. 
Whitehorne. Though but recently in the field as 
manufacturer of electric signs, the company had 
a large sign in nightly operation on the building 
of the Denver Gas & Electric Company opposite 
the hotel. 


THE STANDARD PAINT COMPANY, of 
New York, distributed an attractive Russia leather 
mounted desk blotting pad, as well as some of 
the company’s literature. Samples of Rubberoid 
roofing and its well-known P. & B. specialties 
were on exhibition. Messrs. Earnshaw and Beck- 
man were in charge. 


WESTERN ELECTRIC COMPANY, of New 
York and Chicago, had a very interesting exhibit 
consisting of its arc lamps, D. & W. fuses, Thomas 
high-tension insulators and Brookfield giass insu- 
lators. The company’s interests were taken care 
of by E. W. Rockafellow, W. F. Hessel, A. L. 
Tucker and F. B. Killion. 


CENTRAL ELECTRIC COMPANY, Chicago, 
distributed silver watch fobs with the association 
E 
insignia C = — on one side, and the name of the 
R / 
company and Okonite on the other. The com- 
pany was represented by George A. McKinlock. 


NATIONAL ELECTRIC LAMP COMPANY, 
of Cleveland, Ohio, was represented by J. R. 
Crouse, Jr., chairman of the advertising com- 
mittee, who circulated a very interesting paper 
on central’ station advertising methods and the 
necessity of greater aotivity in pushing busi- 
ness by central station managers. 

THE FORT WAYNE ELECTRIC WORKS, 
Fort Wayne, Ind., exhibited their new Wood pre- 
payment watt-hour meters, which were fully de- 
scribed in our June number. The exhibit also 
included a multi-phase switchboard and meters, 
and was in charge of J. J. Wood, F. S. Hunting 
and A. A. Serva. 

SANGAMO ELECTRICAL MANUFACTUR- 
ING COMPANY, Springfield, Ill., had a work- 
ing exhibit of its new types of watt-hour meters 
for direct current. R. C. Lanphier was in 
charge of the exhibit. One of the features of the 
display was an 800-ampere shunt, together with a 
properly calibrated meter for recording the entire 
energy of a system. 


NATIONAL ELECTRIC COMPANY, Milwau- 
kee, Wis., distributed one of the most acceptable 
souvenirs at the convention. This consisted of 
a watch fob made up of a heavy gold plated minia- 
ture field ring of the National alternating and 
direct-current machines, suspended from a heavy 
silk ribbon. The interests of the company were 
looked after by C. G. Burton. 


THE PHELPS COMPANY, Detroit, Mich., dis- 
played a variety of Hylo lamps, Wynk signs and 
Wynk transparencies. Skeedoole socket plugs, self- 
flashing lamps, Turn-up advertising lamps, and a 
new specialty known as the Skeedoodle A, con- 
nected in series with and flashing a number of 
lamps simultaneously, constituted a feature of this 
exhibit. W. E. Phelps and J. W. Phelps were in 
charge. 

WAGNER ELECTRIC MFG. CO., of St. Louis, 
Mo., was represented by V. W. Bergenthal, Geo. 
B. Foster and G. P. Cole, who accompanied many 
of the delegates to the store of Gilbert, Wilkes 
& Co., the company’s local representatives, where 
a large stock of single-phase motors, transformers 
and instruments was displayed. The company dis- 
tributed a large number of bulletins at its con- 
vention headquarters on the same floor with the 
convention hall. 


HENDRIE & BOLTHOFF MFG. & SUPPLY 
CO. had three large parlors and a staff of rep- 
resentatives at the convention. This company is 
the local representative of the National Electric 
Company, H. W. Johns-Manville Co., Stanley Elec- 
tric Instrument Company, Stanley-G. I. Electric 
Mfg. Co., Century ‘Electric Co., John A. Roeb- 
ling’s Sons Co., Electric Controller & Supply Co., 
Kuhlman Electric Co., and a number of engine 
and boiler manufacturers. 
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H. W. JOHNS-MANVILLE CO., of New York, 
had a very complete exhibit comprising a full 
line of National Electric Code standard fuses up 
to 600 amperes; fuse plugs, 1 to 30 amperes and 
31 to 60 amperes; double and single brass blocks, 
and two and three-pole main line blocks. It also 
displayed a full line of Noark standard fuses, 
blocks and fuses, front and rear connection con- 
tacts, two and three-pole service cut-out boxes, 
and main-line single and double-branch subway 
boxes. The exhibit also included a representative 
line of molded overhead line material, molded mica 
weather-proof sockets, high tension strain insula- 
tors of a working pressure up to and including 
5,000 volts. The exhibit was in charge of J. M. 
Perry and J. W. Hardy. 


THE GENERAL ELECTRIC COMPANY had 
a large parlor adjacent to the convention hall. 
This was attractively furnished and decorated. The 
mercury arc rectifier exhibited by the company 
naturally called forth large interest. As a sou- 
venir the company distributed a neat miniature 
frosted incandescent lamp mounted as a scarf pin. 
At Colorado Springs the company had for its 
headquarters the sun parlor at The Antlers. A 
list of the G. E. men present follows: General 
Irving Hale, manager Denver office; G. A. Wool- 
ley, supply manager Denver office; H. C. Glaze, 
sales department; C. P. Mahaffey, engineer, Den- 
ver office; J. V. Swanson, construction depart- 
ment, Denver office; Robt. Tait, auditor, Denver 
office; E. E. Gilbert, lighting department, Schenec- 
tady; A. D. Babson, supply manager, New York; 
M. D. Grosh, Salt Lake City; O. E. Turner, Dallas, 
Tex.; J. Scribner, lighting department, Chicago; 
W. F. Smith, Minneapolis; J. H. Livsey, Detroit; 
P. D. Wagoner, Schenectady; H. W. Hillman, 
Schenectady; F. G. Vaughn, Schenectady; H. J. 
Buddy, Philadelphia; F. H. Gale, advertising de- 
partment, Schenectady; F. W. Wilcox, incandes- 
cent lamp department, Harrison, N. J.; C. B. Bur- 
leigh, Boston; H. C. Houck, Cincinnati. 


WESTINGHOUSE ELECTRIC & MFG. Co. 
had an exhibit adjoining the convention hall which 
was unusually attractive. In the center of the 
room on a pedestal surrounded by palms was a 
cub bear holding in its right paw a Sawyer-Man 
incandescent lamp, and suspended immediately 
over the bear was a large eagle holding in its 
claws two of the “lumino” lamps of the Sawyer- 
Man Company. 
a full line of incandescent and arc lamps, light- 
ning arresters, transformers, meters, circuit-break- 
ers, motors, etc. The company had its headquar- 
ters in an adjoining room, where refreshments 
were served and literature descriptive of the com- 
pany’s apparatus distributed. A sign one hundred 
feet long and extending to within 20 feet of the 
ground floor was suspended from the roof of the 
lobby on which was spelled from top to bottom 
the name of the company. This sign was visible 
from every point inside the hotel, making a 
very attractive advertisement. The Nernst Lamp 
Company had on exhibit a full line of its lamps 
at the Hotel Savoy, E. R. Roberts being in 
charge. The representatives of the Westinghouse 
Company were taken out on a special car and 
consisted of the following: From the Westing- 
house Electric & Manufacturing Company—C. S. 
Cook, manager of the railway and lighting de- 
partment; C. B. Humphrey, manager detail and 
supply department; G. B. Griffin, manager of the 
same department; H. P. Davis, assistant chief en- 
gineer; .W. C. Webster, assistant to the second 
vice-president; T. H. Bailey Whipple, general lamp 
agent; P. N. Jones, manager Denver district of- 
fice; C. E. Skinner, Paul McGahan, K. C. Ran- 
dal and Clarence Renshaw, engineers; S. A. Chase, 
of the New York sales office; W. R. Pinckard, 
of the Chicago district office; H. S. Sands, E. C. 
Means and B. S. Manuel, of the Denver district 
office. From Sawyer-Man Electric Company, Wal- 
ter Cary, manager. From the Nernst Lamp Com- 
pany—Max Harris, sales manager; S. Solomon 
and Mr. R. D. Marthens, district managers; E. R. 
Roberts, of the Pittsburg office. The Westinghouse 
Machine Company was represented by C. C. Chap- 
pell, manager of the Denver office. The ar- 
rangements were in charge of J. C. McQuiston, 
superintendent of the publishing department, and L. 
M. Cargo, the manager of the Denver office of 
the Westinghouse Electric & Manufacturing Com- 
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ALLIS-CHALMERS COMPANY was well rep- 
resented at the convention by the following eleven 
officials: O. A. Stranahan, manager power de- 
partment, Milwaukee; M. C. Miller, executive de- 
partment, Milwaukee; C. A. Tupper, publicity de- 
partment, Milwaukee; J. R. Jeffrey, assistant sec- 
retary Bullock Electric Manufacturing Company, 
Cincinnati, Ohio; David Hall, assistant chief elec- 
trical engineer, Cincinnati; Louis E. Bogen, en- 
geer electrical department, Cincinati; George H. 
Berg, district office manager, Boston; George B. 
Foster, district office manager, Chicago; R. B. Mc- 
Conney, district office manager, Denver; H. L. 
Woolfenden, electrical department, Denver; R. J. 
Glendenning, assistant district office manager, Salt 
Lake, Utah. A large reception room was elab- 
orately furnished and the walls hung with framed 
pictures representing Bullock electrical apparatus 
and leading installations. The bulletins elabor- 
ating on these themes covered two large tables. 
The new binders of the company, which are ar- 
ranged so as to permit the bulletins inserted to lie 
perfectly flat when the binder is open, attracted 
much attention. Guests were taken from the door 
of the hotel in conveyances to the plant of the 
Denver Gas & Electric Company, where Allis- 
Chalmers engines and the following Bullock ap- 
paratus are installed: Two r1soo-kw., three-phase, 
60-cycle, direct-connected Bullock alternators; four 
600-kw., three-phase Bullock belted alternators; two 
400-kw. Bullock direct-current belted generators. 
This plant is the largest between the Missouri 
River and the Pacific Coast, and is a model of its 
kind. 

Other companies not exhibiting but represented 
were as follows: Atlantic Insulated Wire & Cable 
Company, New York, George F. Porter, sales man- 
ager. Ko Sign Company, Denver, Charles F. Hey- 
wood, manager. American Steel & Wire Company, 
Chicago, H. J. Woelke, E. R. Poole, W. E. Bene- 
dict, Denver. Benjamin Electric Manufacturing 
Company Chicago, R. B. Benjamin, manager. Jobn 
A. Roebling’s Sons Co., E. B. Bartlett, Chicago. 
Pawling & Harnischfeger, Milwaukee, W. E. 
Kreamer. Electric Storage Battery Company, G. 
H. Atkin, Chicago manager, and T. B. Entz, St. 
De La Vergne Machine Company, New 
York, C. E. Lucke. Arnold Company, Chicago, W. 
Arnold. American Circular Loom Company, Chel- 
sea, Mass., Thomas G. Grier, Western manager, 
Chicago. New York & Ohio Company, Warren, 
Ohio, W. D. Packard, manager. Western Chem- 
ical Manufacturing Company, Denver, L. B. Skin- 
ner. Electrical Testing Laboratories, New York, 
W. S. Howell, manager. Phoenix Glass Company, 
New York, A. H. Patterson, vice-president and 
manager; E. H. Fox, Chicago. Okonite Company, 
New York, George T. Manson, superintendent. 
Baker & Co., Inc., New York City, C. O. Baker, 
president. Chase-Shawmut Company, Newbury- 
port, Mass., George A. Gray, India Rubber & 
Gutta Percha Insulating Company, New York, J. 
B. Olson, manager sales department. Western 
Lumber & Pole Company, Denver, B. F. Vreeland, 
president. American District Steam Company, 
Lockport, N. Y., C. R. Bishop, secretary and man- 
ager; H. C. Eddy, Western manager, Chicago. 
Chicago Fuse Wire & Manufacturing Company, 
Chicago, W. W. Merrill, manager. Otis Elevator 
Company, J. F. Elam, Denver. Bryan-Marsh Com- 
pany, S. E. Doane, Cleveland; L. E. Mason, Den- 
ver. Standard Underground Cable Company, 
Pittsburg, J. R. Wiley, manager Chicago office, 
E. J. Pietzcker, Southwestern manager, St. Louis 
Pass & Seymour, Solvay, N. Y., John W. Brooks, 
manager; J. S. Jackson, Chicago. Stanley-G. I. 
Electric Manufacturing Company, Pittsfield, Mass., 
Martin J. Insull, third vice-president; Thomas F. 
Clohesey, sales manager, St. Louis. Capital Elec- 
tric Co., Denver, A. R. Hall, president. Jeffrey 
Manufacturing Company, Columbus, Ohio, F. R. 
Field, Western sales manager. Flint Lomax Manu- 
facturing Company, Denver, F. W. Lomax, mana- 
ger. 


OBITUARY. 


C. H. WELLMAN and T. R. MORGAN, both 
of the Wellman-Seaver-Morgan Company, were 
killed by the wreck of the Twentieth Cen 
tury Limited train, June 21, at Mentor, Ohio. 
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WILLIAM W. DONALDSON, the well-known 
engineer of the Gould Storage Battery Company, 
died at Elk Ridge, Md., June 12, aged 42 years. 
Mr. Donaldson received his education at the well- 
known Carey School, Baltimore, and Princeton 
University. He engaged in storage battery work 
in 1884 and was connected successively with the 
Storage Battery Company, of Baltimore, the East- 
ern Electric Company, the Donaldson-Macree 
Storage Battery Company and the Gould Storage 
Battery Company. 


FRANKLIN LEONARD WAINWRIGHT 
POPE, son of the late Franklin L. Pope, and 
nephew of Ralph W. Pope, secretary of the Ameri- 
can Institute of Electrical Engineers, died at 
Cornwall, N. Y., May 27. Mr. Pope was born in 
Elizabeth, N. J., in 1880, and graduated from 
Amherst College in 1903. He was on the staff 
of the Assistant Signal Engineers of the Penn- 
sylvania Railroad, but failing health compelled 
him to resign in September, 1904. He spent the 
winter at Saranac Lake, but the change was not 
beneficial. He was greatly interested in railroad 
work, and gave every promise of a brilliant future. 


E. A. LESLIE, general manager of the 
Kings County Electric Light & Power Company, 
Brooklyn, N. Y., died on June 5 from pneumonia. 
Mr. Leslie was one of the large number of tele- 
graphers who graduated from that branch of elec- 
trical work into electric light and power work in 
the eighties. He entered the telegraph service as 
a messenger boy and worked up through the 
various grades to the superintendency of the 
Mutual Union Telegraph Company, witb head- 
quarters at Washington, D. C., in 1882. In 1884 
he was appointed superintendent of the National 
Telegraph Company, which was part of the Bal- 
timore & Ohio system, and in 1885 he was made 
general superintendent of the Eastern Division 
with headquarters in New York. In 1888 he ac- 
cepted the management of the Manhattan Electric 
Light Company’s affairs. This company was after- 
ward consolidated with the Edison Electric Com- 
pany, with which he remained until 1901, when 
he became, general manager of the Kings County 
Company. Mr. Leslie was born in Harrisburg, 
Pa., in 1849. He leaves a widow and two children. 


ec T 
PERSONAL. 


MR. CHAS. S. DAVIS, for the past six years 
master electrician of the Bureau of Construc- 
tion and Repair, Charlestown Navy Yard, has 
joined the engineering staff of the Holtzer-Cabot 
Electric Company, Boston, Mass. 


MR. EUGENE LENTILHON, for several years 
past a contracting engineer in New York, has 
joined the forces of J. G. White & Company, Inc., 
and is now on his way to Chili on an important 
engineering mission. 

MR. ALFRED WATERS PROCTOR has 
joined the staff of Rosenbaum & Stockbridge, the 
well-known New York patent atforneys. Mr. 
Proctor is an electrical engineer, and for the 
past seven years has been an examiner in the 
United States Patent Office. 


MESSRS. EDWARD S. BEACH and 
CHARLES McC. CHAPIN have formed a part- 
nership under the style of Beach & Chapman 
and have engaged in the practice of patent, trade- 
mark and copyright law. The new firm has estab- 
lished offices at 60 Wall Street, New York, and 
53 State Street, Boston. 


MR. W. W. FREEMAN has been appointed 
vice-president and general manager of the Kings 
County Electric Light & Power and the Edison 
Electric Illuminating Companies, of Brooklyn, to 
succeed the late E. A. Leslie, whose death is noted 
elsewhere. Mr. Freeman has risen step by step 
from the position of stenographer to the general 
manager in 1889 to his present responsible post. 


Mr. HAROLD ULMER WALLACE has accept- 
ed the position of third vice-president of J. G. 
White & Company, Inc., resigning the position 
of chief engineer of the Illinois Central Railroad 
in order to affiliate with the White organization. 
Mr. Wallace will have éharge of. the company’s 
construction department, and his headquarters will 
be at the main office in New York. 
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MR. W. S. HEGER, whose name has been 
closely associated for years with the Westinghouse 
interests, has joined the Allis-Chalmers Company, 
becoming assistant to the vice-president and gen- 
eral manager. 

Born in 1857 at Fort Simcoe, Washington Ter- 
witory, then one of the frontier posts of the 
United States Army, Mr. Heger received his edu- 
cation both in this country and Europe, spending 
seven years in Vienna, Austria. After receiving 
the degree of M.E. at Stevens Institute of Tech- 
nology in 1879, Mr. Heger’s business career be- 
gan in the mechanical draughting room of the 
Edge Moor Iron Works. Shortly after this time 
the Edge Moor Iron Works took the contract for 
the construction of the Brooklyn Bridge. Mr. 
Heger was placed in charge of putting this work 
through the draughting room, through the sheps 
and through the testing and inspection depart- 
ments. 

In 1885 Mr. Heger went into business upon his 
own account as a contractor and electrical engi- 
meer and later became sales agent and constructor 
for the Edison Company for isolated lighting in 
the states of Delaware, Maryland, the Virginias 
and the Carolinas. In 1889 Mr. Heger was sent 
to San Francisco as district manager for the Pa- 
cific Coast territory for the Edison Company and 
for the Edison United Manufacturing Company. 
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He built up the organization there which exists to- 
day under the General Electric Company, and 
established a large and successful business. 

Owing to the serious illness of a daughter Mr. 
Heger gave up all business in the fall of 1890 
and remained in retirement for two years. Re- 
suming active work in 1902 he accepted the place 
of general manager of the Wilmington City Rail- 
way Company, Wilmington, Delaware, and spent 
three years there rebuilding and operating the 
road. Returning to the Pacific Coast again in 
1895, Mr. Heger became the district manager for 
the Westinghouse Electric & Mfg. Company, with 
headquarters in San Francisco. He built up a 
strong selling organization and made a wide mar- 
ket for the products of his own company and 
those of the Sawyer-Man Company. At the be- 
ginning his territory covered the whole coast coun- 
try from Alaska to Old Mexico, and reached east 
as far as Salt Lake City. As business was de- 
veloped the territory was divided and district 
offices were opened at Seattle, Salt Lake City, Los 
Angeles and in British Columbia. Mr. Heger’s 
work was marked particularly by his success in in- 
venting methods to promote and secure sales in 
sparsely settled districts, and in securing the co- 
operation of affiliated lines of business. 

During Mr. Heger’s administration the initial 
long distance power transmission plants of the Pa- 
cific Coast were built, and in the construction of 
these many unlooked-for features had to met. The 
«creating of ù market for the products of his com- 
pany in the new fields developed by these long dis- 
tance transmission plants formed a valuable part 
of his experience. 

Mr. Heger resigned his position with the West- 
dnghouse Company in April. His headquarters are 
at the general offices of the Allis-Chalmers Com- 
pany in Milwaukee. 


AMERICAN ELECTRICIAN 
TRADE PUBLICATIONS. 


SWITCHBOARDS. The Switchboard Equipment 
Company, Pittsburg, Pa.— Bulletins Nos. 2 and 3, 
devoted to circuit-breakers and motor control pan- 
els. 


TWO-PLATE STORAGE BATTERY. The 
Electric Storage Battery Company, Philadelphia, 
Pa.—Bulletin No. 92, in which is described and 
illustrated the two-plate Chloride cell. 


AN ELECTRIFIED RAILWAY SHOP. 
Crocker-Wheeler Company, Ampere, N. J.—This 
is bulletin No. 58, containing an illustrated de- 
scription of the motor equipment of the Pitts- 
burg & Lake Erie Railroad shops. 


THE IDEAL ENGINE. A. L. Ide & Sons, 
Springfield, Ill.—A vest-pocket pamphlet hand- 
somely executed and containing a well-illustrated 
argument in favor of the Ideal automatic engine 
for electric light and power service. 


WATER-TUBE BOILERS. Parker Boiler 
Company, Philadelphia, Pa.—This is the 1905 
catalogue of this company and contains an illus- 
trated description of its well-known water-tube 
boiler, with and without superheater attachment 


VARIABLE-SPEED MOTORS. The Electro- 
Dynamic Company, Bayonne, N. J.—Circulars 
Nos. 13 and 14, the one devoted to individual 
motor-drive and the other to a description of the 
“Interpole” variable-speed motor. 


STEAM SPECIALTIES. The Loew Supply & 
Manufacturing Company, Cleveland, O.—A hand- 
some catalogue of octavo size devoted to Loew 
grease and oil separators, feed-water heaters, 
steam separators, exhaust heads, condensers, etc. 


MERCURY ARC RECTIFIER. General Elec- 
tric Company.—This is bulletin No. 4411, con- 
taining an illustrated description of the G. E. 
mercury vapor tube and accessories for obtain- 
ing direct current from an alternating-current 
circuit. 


WATER - WHEEL GOVERNORS. Replogle 
Governor Works, Akron, O.—This is a catalogue 
of standard size devoted to the new Replogle 
water-wheel governor, which was described in 
connection with the water-wheel article in our 
January number. 


EMPLOYERS’ LIABILITY. The Consolidat- 
ed Engine Stop Company, New York.—This is a 
folder containing extracts from the opinion ren- 
dered by the Court in a recent damage suit on 
which occasion favorable comment was made of 
the Monarch engine stop. 


OIL SWITCHES AND CIRCUIT-BREAKERS. 
Hartman Circuit-Breaker Company, Mansfield, O. 
—Bulletin No. 6, devoted to the well-known 
Hartman switches and circuit-breakers, represen- 
tative types of which were recently described in 
this paper. 

LIFTING MAGNETS. The Electric Controller 
& Supply Company, Cleveland, O.—This is a 
handsomely executed catalogue of standard size, 
containing illustrations of electromagnets for lift- 
ing pig iron, sheet and wire scrap, large cast- 
ings, etc. 

STEAM CONDENSING APPARATUS. W. 
H. Blake Steam Pump Company, Hyde Park, 
Mass.—This is catalogue No. 25, containing il- 
lustrationgs and brief descriptions of the Blake 
horizontal air pump and jet condenser, witn 
vertical air pump and jet condenser, and surface 
condenser with air and circulating pump. 


ORE AND COAL-HANDLING MACHINERY. 
The Wellman-Seaver-Morgan Company, Cleve- 
land, O.—This is a magnificent publication of 
octavo size, profusely illustrated and handsomely 
executed. As its title indicates, it is devoted to 
machinery of all types for handling coal and 
ores. 

OIL-INSULATED TRANSFORMERS. Stan- 
ley-G. I. Electric Manufacturing Company, Pitts- 
field, Mass.—This is bulletin No. 145, contain- 
ing an illustrated description of the “Type B. 
O.” oil-insulated transformers for lighting ser- 
vice. These are built in all of the standard 
voltages, of course, and are of the shell type. 


ELECTRIC LIGHT SPECIALTIES. The Tea 
Tray Company, Newark, N. J.—Catalogue No. 
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15, of convenient pocket size, devoted to lighting 
specialties such as incandescent lamp hoods, street 
fixtures for incandescent lamps, goose-neck 


brackets and flanges, weatherproof sockets, shades 
and reflectors for indoor lamps, etc. 


BELTED ROTATING FIELD ALTERNA- 
TORS. Westinghouse Electric & Manufacturing 
Company.—This is circular No. 1113, containing 
an illustrated description of a very compact type 
of revolving-field alternator. The bearings of 
the machine are mounted in circular brackets 
similar to those of the familiar self-contained in- 
duction motor. 


MAP OF THE N. Y. SUBWAY SYSTEM. New 
York Central & Hudson River Railroad.—This is 
No. 39 of the Four-Track Series, and consists of 
a very clear, well-executed map of the subway 
and elevated railway systems on Manhattan Island 
and in the Bronx, showing the connections between 
the railway systems and the New York Central 
Railroad. 


THE CARE OF INSULATING COMPOUNDS. 
Sterling Varnish Company, Pittsburg, Pa.—An ex- 
tremely valuable and instructive book of pocket- 
size, containing much practical information re- 
lating to the application, testing and care of in- 
sulating compounds and varnshes. The contents of 
the book are devoted chiefly to Sterling com- 
pounds, of course, but it ig nevertheless valuable 
to users and repairers of electrical machinery. 


BUSINESS NEWS. 


TIPLESS LAMP COMPANY, New York, has 
removed its general offices and show rooms to 
256 West 23d street. 


MANUFACTURERS AGENTS’ ASSOCIA. 
TION, Los Angeles, Cal., has removed its main 
offices from 308 South Los Angeles Street to 641 
Huntington Building. 


WESTERN ELECTRIC COMPANY, Chicago 
and New York, reports a brisk trade in Sun- 
beam incandescent lamps, the sales being unusually 
large for this season of the year. 


THE NEW YORK COIL COMPANY, New 
York, recently filled an order for induction coils 
to equip six wireless telegraph stations in South 
America. 

PITTSBURG GAGE & SUPPLY COMPANY, 
Pittsburg, Pa., reports a large number of recent 
sales of “White Star” oil filters, many of which 
were for electric light and power service. 


CRANE COMPANY, Chicago, has removed its 
general offices and fsales department from 1o 
North Jefferson Street to its new office building 
at 519 South Canal Street. 


STANLEY INSTRUMENT COMPANY, Great 
Barrington, Mass., announces that it is now pre- 
pared to fill all orders for model H-6 jewel- 
bearing wattmeters, which are of the induction 
type. 

THE LOCKE INSULATOR MANUFACTUR- 
ING COMPANY, Victor, N. Y., has started still 
another addition to its factory since the ond 
recently noted. The new addition will cover a 
ground space 40 feet by 100 feet, and will be 
devoted exclusively to the process of cementing 
together the parts of the multi-part porcelain in- 
sulators. 


AITON MACHINE COMPANY, New York, 
has been incorporated under the laws of New 
Jersey for the manufacture and sale of machinery 
covered by the patents of Thomas A. Aiton relat- 
ing to wire insulating, cabling and rubber manipu- 
lating machinery. The company’s manufacturing 
operations will be carried on in conjunction with 
the work of the Marine Engine & Machine Com- 
pany, Harrison, N. J. 

ALLIS-CHALMERS COMPANY, Chicago, re- 
ports among a large number of recent sales one 
to the Twin City Rapid Transit Company, Minne- 
apolis, of a vertical, cross-compound Reynolds- 
Corliss condensing engine to be direct-connected 
to a 33500-kw., three-phase alternator. This is the 
fourth engine of this size and type ordered from 
the Allis-Chalmers Company by the Twin City 
Company. 
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CENTURY ELECTRIC COMPANY, St. Louis, 
Mo., reports that its single-phase, alternatıng-cur- 
rent motors are steadily increasing in popularity 
as the trade becomes familiar with the inherent 
features of the machine. During the month of 
May alone the company’s sales of single-phase, self- 
starting motors exceeded its entire sales for the 
year of 1904. These machines are built in sizes 
ranging from % to 5 horse-power, for 60 cycles 
and other commercial frequencies. 


THE C. & C. ELECTRIC COMPANY, Gar- 
wood, N. J., reports having taken a number of 
orders recently for direct-connected motors for 
driving machine tools. Among others is one 
from the Pittsburg office for some twenty motors, 


nearly all of which are of the variable speed type. 


G. M. GEST, of New York and Cincinnati, 
has just been awarded the contract for the con- 
struction of a complete underground conduit sys- 
tem for the Montreal Light, Heat & Power Com- 
pany, Montreal, Canada. Over 1,000,000 feet of 
conduit are to be used in the construction. 

INGERSOLL-RAND COMPANY is the title of 
a new corporation which is an amalgamation of 
the Ingersoll-Sergeant Drill Company and the 
Rand Drill Company. The new organization has 
been incorporated under the laws of New Jersey, 


| 


CENTRAL 


Readers are cordially invited to contribute to this department ttems of news relating to plants in their vicinity. 


ALABAMA. 


*ENSLEY.—The Mayor and Board of Aldermen 
are stated to have authorized the Lighting Com- 
mittee to investigate the question of constructing 
an electric light plant, procure plans and speci- 
fications and report back to Council July 6. 


GADSDEN.—Plans are on foot for the build- 
ing of a power plant on Little River, near Gads- 
den, to cost between $1,000,000 and $1,500,000, 
to furnish power to many nearby towns and cities. 
H. T. Henderson and brother, of Durango, Col., 
are interested. 

TALLADEGA.—Power has been turned on from 
the new plant at the shoals on Chocolocco Creek. 
The city will, in the future, be lighted from this 
plant, and power furnished manufactories. En- 
gineers estimate that 5000 horse-power is available 
from this point. 

FLORENCE.—Articles of incorporation of the 
Mussel Shoals Power Company have been filed 
with the office of the Probate Judge of Colbert 
County, at Tuscumbia. The officers of the com- 
pany are Thomas H. Jackson, of Memphis, presi- 
dent; James Jackson, of Tuscumbia, vice-presi- 
dent, and John H. Harris, of Courtland, secretary 
and treasurer. 


ARIZONA. 


WINSLOW.—At a recent special election the 
people voted in favor of granting a franchise for 
electric light and power purposes to the Winslow 
Electric Light & Power Company. 


PRESCOTT.—The Arizona Power Company has 
been organized for the purpose of supplying elec- 
trical power within the bounds of Yavapai County, 
commercially, and át a cost that will make it an 
inducement for mines or any other business in- 
stitution that will require power to use its pro- 
duct. The company now has privileges for the 
development of power on Fossil Creek, about 25 
miles east of Mayer. 


ARKANSAS. 


PRAIRIE GROVE.—An electric light plant is 
soon to be established in this city. 

FORT SMITH.—Bonds have been sold to the 
amount of $17,000 for the purpose of installing 
an electric light plant in Durdanelle. 

WARREN.—The Warren Light & Water Com- 
pany is reported incorporated with a capital of 
$12,000, to construct an electric light and power 
plant. Fred. L. Purcell, president; Carl Holis, 
secretary. 
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with a capitalization of $10,000,000. The fac- 
tories are located at New York, Painted Post, 
N. Y., Ossining, N. Y.; Tarrytown, N. Y.; 
Phillipsburg, N. J.; Easton, Pa., and Sherbrooke, 
Quebec. The main offices of the new company will 
be located for the present at 26 Cortlaridt Street, 
New York. 


THE PEERLESS ELECTRIC COMPANY, 
Warren, Ohio, is unusually busy at this season, 
finding it necessary to operate the factory day 
and night, and reports a fine lot of orders booked. 
In the fan-motor department, the output on regu- 
lar lines is largely increased, and the new type 
of oscillating fan is being well received by the 
trade. A special high voltage testing transformer 
has just been furnished to the Jefferson Physi- 
cal Laboratory of Harvard University, a dupli- 
cate of the transformer recently supplied to the 
laboratory of Johns Hopkins University. Con- 
tracts on hand ensure weeks of steady operation 
in the motor department, and new machinery is 
being added to care for the growth of this branch 
of the business. Among large jobs just installed 
are the complete equipment with individual motors 
of the extensive planing mills of the Warren 
Manufacturing Company and the Western Reserve 
Lumber Company, both at Warren. 


ROGERS.—The Rogers Light & Water Com- 
pany, of this city, has been incorporated with a 
capital stock of $100,000. Officers are W. R. 
Felker, president; F. F. Freedman, vice-presi- 
dent; J. E. Felker, secretary and treasurer. 


CALIFORNIA. 


WHITTIER.—The Edison Electric Company 
will double the. capacity of its plant. 


TRUCKEE.—The plant of the Truckee Electric 
Light & Power Company is reported to have been 
destroyed by fire. 


SEBASTOPOL.—The Sebastopol Light, Power 
& Water Company has secured the franchise for 
the electric light and power plant. 


SANTA ANA.—It is stated that bids will be 
received until ‘July 3 by Edward Telford, City 
Clerk, for $57,000 electric light and power bonds. 


SIERRAVILLE.—The Sierra Valley Light & 
Power Company has begun digging a big ditch 
which will connect with the flume feeding its 
power plant. The ditch will be two miles long. 


VENTURA.—C. E. Moore, of Santa Clara, is 
reported to have been selected to prepare plans 
and estimates for water works and an electric 
light plant for Ventura. 


IONE.—The Ione Electric Light & Power Com- 
pany is reported incorporated, with a capital of 
$30,000, by Chas. Erickson, John Hancock and 
others. 


FORT BRAGG.—lIt is reported that the Fort 
Bragy Electric Light Company, Inc., has applied for 
a franchise to construct and operate an electric 
plant for generating electricity to furnish heat, 
light and power for this city. 


UKIAH.—It is reported that a franchise has 
been applied for by A. Brown for the right of 
way, erection of poles, etc., for the transmission 
of electricity for power, etc., over roads between 
Elk and Gualala, and bids for said franchise will 
be received until July 3. 

FRESNO.—The San Joaquin Light & Power 
Company is reported incorporated with a capital 
of $3,000,000, by H. W. O’Melveny, of Los 
Angeles; Abraham Haas, of San Francisco, and 
others. It has taken over the plant of the San 
Joaquin Power Company at Fresno and proposes 
developing the water power of San Joaquin River 
and supplying Fresno and surrounding territory 
with light and power. 

SAN FRANCISCO, CAL.—President H. L. 
Shannon says that the Shasta Power Company 
has a force of 75 men at work at its power site, 
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THE WESTINGHOUSE ELECTRIC & MFG. 
COMPANY has just closed a contract for the 
equipment of the main generating station and 
four rotary converter sub-stations of the Cincin- 
nati Northern Traction Company. The power 
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. house will be located at Hamilton, Ohio, and the 


original installation will be of 5,000 kilowatts 
capacity, with provisions for ultimately increas- 
ing it to 10,000 kilowatts. In the generating sta- 
tion will be located three 1500-kw. and one 500-kw. 
three-phase, turbine-type generators, and three 300- 
kw. rotary converters. Current will be generated 
at 375 volts to avoid the necessity of lowering 
transformers for the main station rotaries. The 
outgoing lines will be required with raising 
transformers having a ratio of 375 to 33,000 volts. 
Each generator will be driven by a Westinghouse- 
Parsons steam turbine and excited by a direct- 
current generator attached to the end of the tur- 
bine shaft. Each sub-station will contain a 300-kw. 


_rotary converter supplied by three 33,000 to 375- 


volt step-down transformers. All transformers are 
of the oil-insulated, self-cooling type. Besides the 
above, the contract includes all necessary switch- 
boards and protective devices for the control and 
protection of apparatus in the power house and 
rotary stations. 
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near Bear Creek Falls, Shasta County, 24 miles 
east of Redding. All materials will be delivered 
promptly, and it is expected that the first unit 
of 1500 horse-power will be installed in Septem- 
ber next. The plant is in the center of the great 
copper belt mining and smelting region. 


SAN FRANCISCO.—The Washoe Power & De- 
velopment Company’s water power electric plant, 
located ten miles east of Reno, Nev., is in opera- 
tion, transmitting to Reno and to Sparks, 12 
miles. A distributing system has been installed 
for light and power purposes. The initial installa- 
tion includes a Stanley 750 kw., three-phase gen- 
erator, direct connected to a water wheel. Speci- 
fications have been issued for an additional 750- 
kw., three-phase generator for the same plant. 


SAN FRANCISCO.—Sidney Sprout, general 
manager of the Culiacan Electric Company, a 
San Francisco corporation, has returned from 
Culiacan, Mexico, where he was making arrange- 
ments for the installafion of the first unit of the 
new lighting plant. This will carry the street 
lighting, for which a contract has been closed. 
Babcock & Wilcox boilers, and Ideal engine and 
a General Electric 100-kw., three-phase generator 
will be shipped within a few weeks by steamer 
from San Francisco, and the entire system will 
be in operation by September 1. Negotiations have 
been in progress for the purchase of the small 
electric plant now in operation on commercial 
lighting. 

SAN FRANCISCO.—At a special meeting of 
the stockholders of the Battle Creek Power Com- 
pany, held June 5, it was voted to authorize an 
issue of 30-year bonds amounting to $1,000,000 for 
the purpose of carrying out the project oi con- 
structing an electric power transmission in Butte 
County, Cal. The company’s complete plans are 
not ready for publication, but it is understood that 
the gold-dredging districts, including Oroville, are 
expected to furnish a market for a part of the 
electric power to be developed by a modern hy- 
dro-electric plant. Dudley C. Bates is secretary of 
the company. Several electric railways which are 
projected in the same territory may be purchasers 
of power in time. 


SAN FRANCISCO.—The Oceangide Electric 
Light Company, which has been incorporated with 
a capital stock of $20,000 by R. H. Fitzgerald, J. 
T. Boyd, H. B. Young, J. H. Brenner and J. D. 
McGown, will erect an electric generating plant 
near the ocean beach in San Francisco. It is said 
that many contracts have been signed for light- 
ing current for terms of three years at 10 cents per 
kw.-hour. 


R. H. Fitzgerald is president of the- 
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company; J. H. Brenner, secretary, and J. T. 
Boyd, general manager. The ocean beach district 
extending several miles south of the Cliff House, 
is building up rapidly, and the nearest lighting 
plant is six miles distant. It is said that Los 
Angeles capital is behind the new enterprise. 


COLORADO. 


DENVER.—It is proposed to build a subway 
on, probably, Sixteenth Street, in this city, and 
place the overhead wires therein. 


NEW CASTLE.—The Henry Electrical Cor- 
poration, of Denver, has purchased the Peter Kin- 
ney electric light plant of this city and is over- 
hauling the plant and remodeling it along more 
improved lines. New machinery throughout will 


be installed. 
CONNECTICUT. 


SHARON.—The Sharon Electric Light Com- 
pany has received permission to operate in Canaan 
and North Canaan. 


WALLINGFORD.—A resolution has been of- 
fered for the purpose of extending and enlarging 
the electric plant of the borough and utilizing the 
water power of the Quinnipiac River in the man- 
ufacture of electricity. 


HARTFORD.—The Committee on Ancorpora- 
tions reported favorably on the resolution incor- 
Porating the Northern Connecticut Power Cor- 
poration. This corporation will acquire the water 
privileges in New Hartford known as the Green- 
wood water power. 


NORWICH.—The committee on incorporation 
of the Legislature has reported favorably the peti- 
tion for a charter for the Uncas Power Company, 
of Norwich. The charter gives the company the 
right to manufacture and distribute electricity 
in the towns of Bozrah, Colchester, East Lyme, 
Franklin, Griswold, Groton, Lebanon, Ledyard, 
Lisbon, Lyme, Montville, North Stonington Old 
Lyme, Preston, Salem, Sprague, Stonington, Volun- 
town and Waterford, and in Norwich and New 
London in quantities of not less than 25 horse- 
power to any single customer. The promoters are 
G. O. Jackson, E. W. Higgins and Charles W. 
Comstock. 


NORWICH.—At a recent meeting of the City 
Council it was voted to give to the Gas and Elec- 
tric Commissioners the sum of $60,000, to be ex- 
pended on repairs to the old plant and to make 
extensions for new business. The commissioners 
intend to build a new water gas plant, a new con- 
denser plant, including scrubbers, exhausters, tar 
and ammonia extractors, and new purifiers. About 
two miles of new mains will be laid. For the elec- 
tric plant there will be a new 24-kw. unit direct 
connected, and a new stack. The city will also 
have 80 additional incandescent street lights of 
25 candle-power for the new district called East 
Norwich. Extensive repairs will be made on the 
lines. 


DELAWARE. 


WILMINGTON.—Mayor Bird has suggested to 
the Water Commissioners the advisability of con- 
structing an electric light plant to light the reser. 
voirs and park lands and eventually for lighting 
the city. 

WYOMING.—Alex. Daly, representing Phila- 
delphia capitalists, is reported to have presented 
to the citizens of Wyoming and Camden a propo- 
sition to install a water and light plant to supply 
both towns. 


DISTRICT OF COLUMBIA. 


WASHINGTON.—The Potomac Electric Power 
Company has secured the contract for arc lights 
in certain public parks at $85 per light per year, 
or a total of $5525. 


FLORIDA. 


ST. AUGUSTINE.—Gen. Foster is reported to 
have petitioned Council for a franchise for an 
electric light plant. 

TARPON SPRINGS.—L. R. Fernald, City 
Clerk, writes that it is proposed to construct an 
electric light plant and ice factory, at a cost of 
$6000. f 

OCALA.—The Florida Power Company is re- 
ported incorporated with a capital of $300,000 by 
W. N. Camp, R. F. Brewer, G. D. Munsing and 
others. P 
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ST. AUGUSTINE.—J. D. Lawrence, of Jack- 
sonville, is reported interested in the construction 
of an electric light plant and street railway in St. 
Augustine. 

MONTICELLO.—The Monticello Power Com- 
pany has been incorporated with a capital of $10,- 
000, to own and operate an electric light and power 
plant. Incorporators: John M. Henry, John M. 
Hay, Jr., and S. M. Coat. 


GEORGIA. 


TALLAPOOSA.—The citizens are reported to 
have voted to grant Gelder & Black a franchise 
for an electric light plant. 

FORT VALLEY.—Bond to the amount of 
$12,000 are reported sold, to be used for the con- 
struction of an electric light plant. 

MONTICELLO.—The citizens are reported to 
have voted to issue $30,000 bonds for an electric 
light plant, water works and sewerage system. 

MENLO.—The proposed power plant to be con- 
structed near Menlo will cost $150,000. A. J. 
Lawrence, of Chelsea, Ga., is interested. 

SAVANNAH.—A $50,000 subway has been 
completed in Savannah by the Savannah Electric 
Company, the Atlantic Coast Line and the city. 

SAVANNAH.—The Savannah Lighting Com- 
pany is in the field for the franchise for munici- 
pal lighting against the Savannah Electric Com- 
pany, which now has possession of the field and 
franchise. 

COLUMBUS.—Press reports state that the 
Westinghouse Electric & Manufacturing Com- 
pany, of New York, N. Y., is preparing plans, 
specifications and estimates for the construction 
and equipment of the Chattahoochie electric plant 
for Stone & Webster, of Boston, Mass. 

CARTERSVILLE.—The Etowah Power Com- 
pany, of Gainesville, is reported to have pur- 
chased the property of the Etowah Development 
Company, with privilege to develop and control 
the water power of Etowah River. It is stated 
that a survey of the property will be made at 
once. Engineer, W. A. Carlisle, of Gainesville. 


IDAHO. 
RATHDRUM.—Nixon & Kimmel have been 
granted a franchise and will put in a lighting sys- 
tem, under the name of Rathdrum Electric Light- 


` ing Company. 


COVE.—The power plant being installed in this 
city is nearly completed and is expected to be fur- 
nishing energy for electric lights in the Grande 
Ronde country by July 1. 

HAILEY.—The Cramer Electric Company is 
stated to have decided to purchase the plant of 
the Idaho Electric Supply Company, and will fur- 
nish light for Hailey and Bellevue. A new plant 
will probably be installed. 


ILLINOIS. 

NOKAMIS.—The Henry Electric Light & 
Power Company, of Nokomis, is reported incor- 
porated with a capital of $20,000 by John H. 
Crickenberger, Fred. W. Potter and Chas. A. 
Onyum. 

STREATOR.—The Council is reported to have 
appropriated $30,000 for the establishment of a 
municipal lighting plant. 

PANA.—The Pana Gas & Electric Company is 
reported incorporated, by T. F. Russell, Wm. 
Pierce and others, to manufacture electricity for 
light, heat and power. 


PANA.—The National Power, Light & Heat- 
ing Company is reported organized, with J. N. C. 
Shumway, of Taylorville, president, and Geo. B. 
Martin, of New York, N. Y., secretary. 

MACOMB.—The Macomb Electric Light & Gas 
Company is installing new machinery and ex- 
pects shortly to give all day and night service. 
The power and lighting circuits are three-phase, 
6o-cycle alternating current. W. I. Savidge is 
the electrical contractor. 

BUSHNELL.—The City Council has granted a 
ten-year extension of franchise to the Bushnell 
Electric Light & Power Company, with a pro- 
vision that certain additional equipment be added 
to the present plant within 90 days after July 1. 
Two 175 horse-power boilers, two 175 horse-power 
engines and generators, and auxiliary equipment 
will be purchased by the company at once. 
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INDIANA. 


CRAWFORDSVILLE.—The Water & Light 
Company is reported to have decided to expend 
about $125,000 in improvements. 

CONNERSVILLE.—It is reported that the 
Connersville Light, Heat & Power Company will 
expend about $25,000 in improvements. 

CAYUGA.—The Town Board is reported to 
have ordered plans and will soon let contracts for 
constructing an electric light plant. 

GREENFIELD.—The Water and Light Com- 
missioners are reported to be in the market for a 
350-h.p. engine and two new boilers for the elec- 
tric light plant. 

MONTPELIER.—The Montpelier Light & Wa- 
ter Company has been incorporated, with a capital 
of $75,000. The directors are T. J. Driscoll, P. 
C. Connors and others. 

WASHINGTON.—The Town Trustees contem. 
plate installing 150 enclosed arc lights to take the 
place of the open lights now in use. M. A. Rob- 
erts is superintendent. 

FRANKFORT.—The Indiana Hydraulic Com- 
pany is reported organized, with Eugene Rush, 
president, and N. W. Hanna, secretary, both of 
Frankfort. The company will be incorporated 
with a capital of $2,000,000 and will manufacture 
electricity. It will get its power from Wildcat 
Creek. A dam 30 ft. high and 368 ft. long, of 
solid cement, will be constructed. 

ANDERSON.—A number of farmers living 
within a radius of six miles have petitioned the 
City Council to be connected with the muficipal 
electric light plant. The city authorities look fav- 
orably on the request. The electric light plant 
has been enlarged and has a surplus of power 
which can be utilized in this way. The farmers 
have agreed to furnish the poles. 

MONTICELLO.—The Tippecanoe Hydraulic 
Company is reported organized to utilize the water 
power of Tippecanoe River; capital, $800,000. It 
is proposed to construct four power plants, one at 
Norway, another at Tioga, another at Oakdale 
and the fourth at Springboro. Work is about to 
begin on the plant at Norway, which wi. cost 
about $195,000. The company proposes furnish- 
ing power to Lafayette, Logansport and Frank- 
fort. A. A. McKain, of Indianapolis, and C. D. 
Meeker and D. W. Thompson, Jr., of Frank- 
fort, are reported interested. 


INDIAN TERRITORY. 


WYNNEWOOD.—J. H. Boozer, City Recorder, 
writes that it is proposed to vote on issuing 
bonds for the construction of water works and an 
electric light plant, but nothing definite has been 
done, except to appoint a committee to figure 
cost, etc. 


IOWA. 


WAUKON.—The electric light company pro- 
poses to construct a concrete dam 200 ft. long 
and 20 ft. high. 

ALDEN.—T. R. Holmes, City Clerk, writes that 
it was voted to grant an electric light franchise 
to the Paterson Heat, Light & Water Co. 

OSCEOLA.—The Osceola Electric Light Com- 
pany has been incorporated by the Osceola Light, 
Heat & Power Company. 

CLARINDA.—Plans for remodeling and en- 
larging the building of the Lee Electric Light 
Company have been made. 

SUMNER.—L. L. Stewart, of Omaha, is re- 
ported to have secured a franchise for an electric 
light plant. 

VALLEY JUNCTION.—The Valley Junction 
Water & Light Company has been incorporated 
with a capital of $12,000. John Fisher is one of the 
incorporators. 

COUNCIL BLUFFS.—Creston will have a new 
electric company. The organization was launched 
with an authorized capital of $50,000. Incorpora- 
tors: J. C. Sullivan, John Hackett and others. 

FORT DODGE.—The City Council is reported to 
have appointed a committee to investigate the 
construction of a gas and electric light plant, to 
be owned and operated by the city. 

CRESTON.—The City Clerk writes that a fran- 
chise to run an electric light plant has been granted 
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to a new company, with J. C. Sullivan, president, 
and J. W. Reynolds, secretary. The company is 
now arranging to purchase equipment for a plant 
to cost about $40,000. 


KANSAS. 


WINFIELD.—The citizens have voted to issue 
$15,000 bonds to complete the electric light plant. 


CHETOPA.—A. R. Bell, City Clerk, writes 
that the proposed water works and electric light 
plant will cost $29,500. 


FRONTENAC.—The Crawford County Light & 
Water Company has secured a franchise for an 
electric light plant. H. G. Whiteleather is city 
clerk. 


TOPEKA.—The Citizens’ Light, Heat & Power 
Company is reported incorporated with a capital 
of $300,000 by J. J. Heim, of Kansas City; Ar- 
nold Kalman, of St. Paul, Minn.; Jas. L. Wol- 
cott, of Dover, Del., and others. 


LAWRENCE.—The Lawrence Electric Light 
Company has been reorganized, with Irving Hill 
as president and R. C. Johnston as secretary and 
manager. The company proposes to purchase new 
engines and dynamos and to enlarge the plant to 
three times its present capacity. 


KENTUCKY. 


PADUCAH.—The Paducah Gas & Electric 
Company has been sold to James C. Utterback. 
The price paid is stated to be $135,000. 


GRAYSON.—Claude Wilson, of Olive Hill, has © 


secured a franchise for an electric light plant and 
telephone system. The total cost of work will be 
about $25,000. 


MORGANFIELD.—T. W. Gilbert, of Chicago, 
has purchased the electric fight plant for $6,000. 
The new owner proposes to install a 3,o00-light 
generator and a 200-h.p. engine. 


PADUCAH.—Plans, specifications and estimates 
un -contracts for the complete electrical construc- 
tion and equipment for the new Paducah electric 
light and power plant to be built by St. Louis and 
New York capitalists are being prepared. 


CAMPBELLSVILLE.—J. L. Atkinson, presi- 
dent Campbellsville Lighting Company, writes 
that bids for constructing an electric light plant 
to cost about $4000 will be received about Aug. 
15. Engineer, B. S. Kincort, Lebanon, Ky. 


GEORGETOWN. — The Georgetown Water, 
Gas, Electric Light & Power Company is reported 
reorganized, and will add a steam-heating plant 
and a new gas plant. F. X. Long, Newport, and 
S. L. Allen, Georgetown, are among the incor- 
porators. 


LOUISIANA. 


ROBELINE.—A new electric plant will be es- 
tablished in this city soon. 


NEW ORLEANS.—R. S. Stearns writes that 
the Algiers Railway & Lighting Company is to 
construct a power plant at a cost of $200,000. 

BATON ROUGE.—It is reported that the Baton 
Rouge Gas & Electric Company will double the 
capacity of its plant. 

NEW ORLEANS.—The Consumers’ Electric 
Light Company has secured a site for its plant 
and will at once begin the erection of a first-class 
and completely equipped building. 

BATON ROUGE.—The Baton Rouge Electric 
& Gas Company has acquired the Capital Light & 
Power Company. Mr. C. H. Kretz has become 
general manager. 


SHREVEPORT.—W. R. Thomas, city secre- 
tary, writes that an election will be held in August 
to vote on issuing $150,000 bonds for the con- 
struction of a municipal electric light plant. 


ABBEVILLE.—Bids will be received by the 
Board of Aldermen (Geo. W. Summers, secretary) 
July 3 for the purchase of $40,000 bonds, to be 
used for the construction of water works, sewer- 
age system and electric light plant. 


SHREVEPORT.—Mayor Querbes and the 
Lighting Committee are reported to have decided 
to recommend that Council enter into a contract 
with the Shreveport Gas, Electric Light & Power 
Company for lighting the city for a period of six 
years, 
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MAINE. 


PITTSFIELD.—Patrons of the electric lighting 
service of the Sebasticook Power Company were 
put on the meter system on June 1. The com- 
pany has notified the consuniers that an established 
rate had been made. 


AUBURN.—A contract for lighting the city’s 
streets has been made by the Auburn city gov- 
ernment with the Lewiston & Auburn Electric 
Light Company, the price being $18 a light more 
fhan the city is now paying. The company will 
spend about $5000 installing a new system and will 
give the city a better lighting service. 


BANGOR.—Farson, Leach & Co., of New 
York, N. Y., are reported to have decided to fin- 
ance and develop the property of the Bodwell 
Water Power Company, in Oldtown and Milford. 
The company will at once construct a concrete 
dam and an electric power plant to generate about 
6,000 horse-power in addition to present develop- 
ment. 


MARYLAND. 


ELKTON.—B. F. Groff is stated to have pur- 
chased the mills and water power at Gilpins Falls, 
near Bayview, which will be developed for illum- 
inating and manufacturing purposes. 


ELLICOTT CITY.—Victor G. Bloede, of Bal- 
timore, treasurer Patapsco Electric & Manufac- 
turing Company, writes that it is proposed to con- 
struct a plant on Patapsco River, below Ellicott 
City, for the purpose of generating electric cur- 
rent for light and power. The approximate ca- 
pacity of the power plant will be about goo 
horse-power. 


MASSACHUSETTS. 


NANTUCKET.—A charter is reported to have 
been granted to the Citizens’ Gas, Electric & 
Power Company, of Nantucket. 


HAVERHILL.—The Haverhill Electric Com- 
pany is to rebuild its plant on Water Street at a 
cost of $25,000. 


GLENDALE.—The Monument Mills Company, 
of Housatonic, is reported to be making plans to 
develop the water power at Glendale. 


SPRINGFIELD.—The Springfield Electric Com- 
pany, of Springfield, is reported to have secured 
the contract for electric wiring the new technical 
high school, for $4700. 


NATICK.—The Selectmen have granted the 
Edison Electric Illuminating Company, of Boston, 
a franchise for the purpose of running its high- 
current lines from the Dover line to its local power 
station. 


BROCKTON.—The Gas Commissioners have re- 
fused to grant the petition of the Edison Electric 
Light Company, of Brockton, to issue $175,000 ad- 
ditional capital stock to take up $100,000 bonds and 
$75,000 notes. 


WOBURN.—The Woburn City Council has 
passed over Mayor Reade’s veto an order trans- 
ferring the franchise of the Woburn Light, Heat 
& Power Company to the Edison Illuminating 
Company. 

LYNN.—The Gas and Electric Light Commission 
has authorized the Lynn Gas & Electric Company 
to issue 2300 shares of new stock, at a value of 
$200 per share. Part of the proceeds is to be 
devoted to the payment of indebtedness and the 
balance to the plant. 


BOSTON.—The Gas Commissioners have author- 
ized the United Electric Light Company, of 
Springfield, to issue 2000 additional shares of capi- 
tal stock at $260 per share; 820 shares will be 
used to take up notes and the remainder, 1180 
shares, will be applied to additions to plant. 


HOLYOKE.—tTreasurer R. C. Winchester, of 
the Holyoke Water Power Company, has received 
permission from the River and Harbor Commis- 
sion for the use of a part of the river bed for a 
site for the new electrical generating power plant. 
The force of engineers has begun preliminary 
work on the proposed site. 


HOLYOKE.—Plans are reported to have been 
completed for the new power plant of the Holyoke 
Water Power Company on the west bank f Con- 
necticut River. The plans call for the construc- 
tion of a new canal, from which water will pe 
conveyed to a power plant generating 7000 horse- 
power. 


[Vor. XVII. 


SOUTH FRAMINGHAM.—The Committee on 
Public Lighting has recommended that all street 
lights be discontinued July 1. At the annual town 
meeting $7500 was appropriated for public light- 
ing. The Edison company, however, will not light 
the town, under the present schedule, short of 
$9000, nor will a shorter schedule be considered 
at a reduced price. 


QUINCY.—The Massachusetts Electric Light 
and Gas Commissioners have given a hearing at 
the Quincy City Council chamber on the petition 
of Henry L. Kincaide and others of that city, ask- 
ing for a reduction in the prices charged by the 
Quincy Electric Light & Power Company for elec- 
tricity within the limits of that city. Chairman 
Barker stated the board would take the case under 
advisement, and in the meantime would compare 
the prices charged by the Quincy Company with 
those charged in other cities and towns. 
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MICHIGAN. 


HUDSON.—The Hudson Electric Light Com- 
pany has been formed with $25,000 capital. 


JACKSON.—The directors of the Capital Light 
& Power Company are reported to have decided 
to expend about $8000 for new machinery. 


REPUBLIC.—The citizens are reported to have 
voted to issue $20,000 bonds for water works and 
an electric light plant, 


TRENTON.—The village electric light plant 
and water works are reported to have been de- 
stroyed by fire May 28. D. W. Peaume, chief 
engineer. 


MONROE.—The Monroe City Council has ap- 
parently become sick of owning a municipal light- 
ing plant. A proposition was made by City Sur- 
veyor White to lease the plant for ten years. 
The plant is for sale. 


FORT BRADY.—Contracts have been awarded 
as follows for lighting Fort Brady: To the General 
Electric Company, for a supply of transformers, 
wattmeters and arc lamps, $1211; to W. L. Mur- 
dock, of Sault Ste. Marie, for interior and ex- 
terior work, $9513, and to the Edison Sault Elec- 
tric Company, Sault Ste. Marie, for current (in-, 
terior) at 6.6 cts. per kw.-hour and for exterior 
lighting $47.50 per arc light per year. 


MUSKEGON.—A ten-year contract has been en- 
tered into between the Grand Rapids-Muskegon 
Water Power Electric Company and the directors 
of the Interurban Railway Company for furnish- 
ing power for the propulsion of interurban cars. 
The Water Power Company proposes to expend 
$100,000 for machinery for the power station 
which it proposes to build at the dam now being 
constructed across the Muskegon River, near 
Rogers’ bridge, about six miles directly south of 
Grand Rapids. 


MINNESOTA. 


GIBBON.—This town is reported to be consid- 
ering the construction of an electric light plant. 


SOUTH ST. PAUL.—The City Council has 
granted A. Baumgarten, John Coats and others a 
franchise for an electric light plant to cost about 
$15,000. 


MINNEAPOLIS.—Articles of incorporation 
have been filed with the Secretary of State by the 
Hughes Electric Company, of Minneapolis; capi- 
tal stock, $100,000. Incorporators: Alexander H. 
Hughes, of Minneapolis; E. A. Hughes and W. 
V. Hughes, of Bismarck, N. D. 


MISSISSIPPI. 


GREENVILLE.—The Greenville Electric Light 
& Gas Company was purchased by the Delta 
Light & Power Company. 


STARKVILLE.—Bonds to the amount of $8000 
are reported sold, to be used for enlarging the 
water and light plant. 


DURANT.—J. G. ‘Hamilton, mayor, writes that 
it is proposed to replace the present electric light 
plant with a larger plant at a cost of $12,000, and 
bids for construction will be received about July 3. 

LAUREL.—The Laurel Improvement Company 
is reported to have accepted the franchise offered 
by the city and will begin at once the construction 
of a light and power plant, at a cost of $25,000. 


JULY, 1905. ] 


MISSOURL 


MARSHALL.—The Marshall Light, Heat & 
Power Company, oi New York, has filed articles 
to show that it has been incorporated under the 
laws of the State, with a capital stock of $150,000, 
all of which is to be employed in Missouri. The 
company’s office will be in Marshall. 


ST. CHARLES.—The St. Charles Lighting 
Company was incorporated May 31 with a capital 
of $100,000. The incorporators are Joseph Mc- 
Collum, Lloyd Shepard, Charles F. Johnson and 
Robert H. Lawlor, of East St. Louis, Ill.; Edward 
Gut, S. O. Fulkerson and C. O. Collier. 


MONTANA. 


HELENA.—The Missouri River Power Company 
is reported to have decided to build a second dam 
across Missouri River, to develop electric power, 
to cost about $1,000,000. 


LIVINGSTON.—President John L. Bright, of 
the Citizens’ Electric Light Company, of this city, 
has purchased the controlling interest in the Liv- 
ingston Electric Light Company. 


DILLON.—The Dillon Electric Light & Power 
Company has changed management, the controll- 
ing interest of the plant having been sold by Dr. 
M. A. Miller, of this city, to H. W. Turner, of 
the Buttle Electric Company. 


NEBRASKA. 


KEARNEY.—Kuntzen & Isdell, of Kearney, 
have secured the contract for erecting a power 
house on the grounds of the State Normal School 
at Kearney, for $9283. 


NEVADA. 


RENO.—The Reno Light, Power & Water Com- 
pany has announced a cut of 75 per cent in its 
electric lighting rate. This is against the Washoe 
Power & Development Company, which will turn 
on current in a few days. The new company is 
expected to meet the reduction. Recently the 
Washoe Company offered to furnish current free 
for the. carnival to be given in July, and now the 
old company comes with an offer to furnish lamps, 
wires, current and all labor free. Both are wealthy 
corporations. 


NEW HAMPSHIRE. 


KEENE.—tThe contract for lighting the streets 
has been awarded to the Citizens’ Electric Co., of 
Keene, at $82.50 per yéar for a 410-watt arc light 
and $21 per year for 32-c.p. incandescent lights for 
an all-night, every-night service. 


CONCORD.—The Concord Electric Company has 
closed contracts for the enlargement of its Sewall’s 
Falls plant, and as soon as the work is completed 
will begin to furnish all the electric power for 
the operation of thé street car lines, an agreement 
to that effect having been reached with the Boston 
& Maine Railroad. 


LACONIA.—The Committee on Street Lighting 
of the City Council has taken the preliminary steps 
for the lighting of The Weirs end of the city by 
electricity. Already the Laconia Lighting Com- 
pany, which has a ten-year contract with the city 
for street Iighting, has the work of stringing the 
wires to the lake well under way. For the first 
year some twenty-two lamps have been allotted. 


NEW JERSEY. 


PATBRSON.—The Paterson Electric Light, 
Heat & Power Company has petitioned Council for 
a franchise for an electric light plant. 


CAMDEN.—The Pleasantville Electric Light 
Company has been incorporated with a capital of 
$125,000 by Chas. E. Mashold, Augustus H. Rid- 
dell and Howard F. Morgan, all ot Camden. 

CLARKSBORO.—It is proposed to install an 
electric plant to light the towns of Jefferson, 
Mount Royde, Clarksboro and Mickleton. 
at Boody’s pond will be converted for the station. 


DEAL.—The Elberton Water, Power & Light 
Company, of Elberton, has secured a franchise to 
lay mains and conduits for lighting and other 
purposes in Deal. 


JERSEY CITY.—The Sioux City Service Com- 
pany, of Jersey City, has been incorporated, with 
a capital of $250,000. The incorporators are Louis 
B. Dailey, Thomas F. Barrett and B. Stafford 


. Mantz, all of Jersey City. 
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JERSEY CITY.—The Ajax Light Company, of 
Jersey City, has been incorporated with a capital 
stock of $100,000. The incorporators are George 
M. Wormann, Daniel J. Clark and Harold Mor- 
ford. 


NEWARK.—President Engers, of the Board 
of Works, has suggested that the city take some 
steps in the near future to ascertain whether it 
would be feasible for the municipality to own and 
operate an electric lighting plant when the con- 
tract with the Public Service Corporation expires 
three years and a half hence. 


NEW YORK. 


LOCKPORT.—The Niagara, Lockport & On- 
tario Power Company has purchased a site for the 
$100,000 transformer station. 


POTSDAM.—The Hydraulic & Electrical Pow- 
er Company has been incorporated with a capital 
stock of $50,000. The directors are G. W. Sisson, 
R. L. Sisson and C. H. Sisson, of Potsdam. 


TONAWANDA.—The Tonawanda Power Com- 
pany has secured the contract for lighting the 
streets and parks with 120 arc lamps for five years 
at $70 per lamp per year. 


NEW YORK.—Plans have been filed for a 4- 
story and basement brick and stone power-house 
to be erected at 452 W. 27th Street, by the New 
York Edison Company, at a cost of $50,000. 


OLEAN.—The Natural Gas, Electric Light, 
Heat & Power Company has been formed; capi- 
tal, $50,000. Directors: W. R. Page, F. R. Easton 
and J. L. Page, Olean. 


ALDEN.—The Alden Lighting, Heating & 
Power Company has been incorporated with a 
capital stock of $200,000. The directors are F. 
G. Bagley, A. L. Becker, D. E. Klein, Buffalo. 


LOCKPORT.—The Lockport Gas & Electric 
Light Company has filed at Albany a certificate of 
increase of capital stock from $150,000 to $300,- 
000. 


LOCKPORT.—Geo. Schaff, of Buffalo, has se- 
cured the contract for constructing a power-house 
for the Niagara, Lockport & Ontario Power Com- 
pany, on Niagara River, for about $25,000. 


OSWEGO.—The Oswego Light & Power Com- 
pany has been incorporated with a capital of 
$100,000. Directors: Henry B. Brewster and Saml. 
A. Fulford, of Syracuse. 


POTSDAM.—Bonds to the amount of $40,000 
are about to be sold, the proceeds to be used for 
the construction of an electric light plant. H. B. 
Sweet, of Utica, is the engineer. 


BUFFALO.—The Niagara Gorge Power Com- 
pany has been incorporated with a capital of $2,- 
000,000. The directors are J. T. Jones, J. A. 
Jones, R. E. Powers and H. P. Bissell, of Buf- 
falo. l 


MINETTO.—The Minetto Light, Heat & Power 
Company, of Minetto, has been incorporated with 
a capital stock of $20,000. The directors are 
C. B. Benson, Minetto; D. B. Page and T. A. 
Page, Oswego. 

OSSINING.—The Hudson Counties Gas & 
Electric Company, of Ossining, has been incor- 
porated with a capital stock of $100,000. The 
directors are Moses Ely, A. F. Gotthold and R. R. 
Logan, New York. 


NEW YORK.—The United Public Service Cor- 
poration, of New York, has been incorporated 
with a capital stock of $500,000. The directors 
are Charles H. Gardner, George W. Peck and A. 
Edwin Schaffer, New York. 


BATAVIA.—The Genesee County Electric Light, 
Power & Gas Company, of Batavia, has been 
incorporated with a capital stock of $100,000. The 
directors are S. B. Storer, Syracuse; R. M. Wal- 
ker and C. C. Bradley, Batavia. 

FISHKILL.—The Southern Dutchess Gas & 
Electric Company, of Fishkill, has been incor- 
porated with a capital stock of $25,000. The direc- 
tors are J. T. Smith and E. L. Tompkins, Fishkill 
Landing, and S. K. Phillips, Mattawan. 

PORT JERVIS.—The Orange County Power 
Company has been incorporated with a capital 
stock of $50,000. The directors are W. W. 
Handy, L. L Marks, New York; Henry Floyd, 
East Orange, N. J. 

TROY.—The Board of Contract and Supply is 
considering the question of establishing a munici- 


407 


pal electric light plant to be used for lighting 
Monument Square and city buildings in that 
locality. 


NEWARK.—J. L. Rigby, W. L. Mathues and 
others, all of Philadelphia, Pa., it is stated, have 
purchased the plant of the New Light, Heat & 
Power Company. H. M. Whitehead, of Newark, 
will be manager. 


NEW ROCHELLE.—The Northern Westcnester 
Lighting Company has consolidated all the light- 
ing companies in Ossinihg, Croton, Briarcliff 
Manor and Pleasantville, and will probably make 
improvements to the plants purchased. 


HOOSICK FALLS.—The Hoosick Falls Illu- 
minating Company has been incorporated to supply 
gas and electricity, with a capital stock of $150, 
ooo. The directors are Roger Lewis, L. C. Tetard, 
Sherman Cox, R. W. Gifford, of New York, and 
G. D. Martin, of Greenwich, Conn. 


LITTLE FALLS.—The Hudson River Electric 
Power Company is stated to have applied to City 
Council, through Attorney Rush F. Lewis, for a 
franchise to construct a transmission line for the 
distribution of electricity for lighting, heating 
and power purposes. 


UTICA.—The Central New York Power Com- 
pany, of Utica, has been incorporated with a capital 
stock of $1,000,000, to manufacture gas and elec- 
tricity. The directors are William E. Lewis, 
Charles B. Watkins, Utica, and Harry S. ratton, 
Whitesboro. 


BUFFALO.—The New York & Lake Erie 
Power & Transmission Company, of Erie County, 
has been incorporated with a capital of $100,000 
to supply gas and electricity. The directors of 
the company are J. F. Aldrich, G. A. Ricker, C. 
F. Powell, Buffalo. 

BINGHAMTON.—The Council has awarded to 
the Binghamton Light, Heat & Power Company the 
contract for lighting the streets at 23 cts. per 
night for a term of 3 years for 374 arc lights, 
and for lighting the city hall and other city 
property at 6 cts. per kw.-hour. 

CASTLETON.—The Castleton Light, Heat & 
Power Company has been incorporated to operate 
in Schodack, Castleton, East Greenbush and Rens- 
selaer. The capital stock is $25,000 and the di- 
rectors are J. D. Smith, T. F. Clifford and F. 
H. McKnight, Castleton. 

DEXTER.—The Dexter Electric Light & Power 
Company has been incorporated at Albany to fur- 
nish light and power in various towns and villages 
of Jefferson County, capital, $100,000. Directors: 
Edward Hunter and Catherine J. Hunter, of Dex- 
ter; Celestin C. Burns and George H. Burns, of 
Watertown. 

RHINEBECK.—At a recent meeting of the 
stockholders of the Dutchess Light, Heat & Power 
Company, of Rhinebeck, the following directors 
were elected: Frank Herrick, George N. Miller, 
Thaddeus A. Traver, M. V. B. Schryver, R. Ray- 
mond Rikert. Inspectors: Messrs. A. Lee Wager 
and John Williams. 


NORTH CAROLINA. 


KINGS MOUNTAIN.—Bids are wanted July 15 
for the construction of an electric light plant, to 
cost about $15,000. J. C. Patrick is city clerk. 

MOREHEAD CITY.—Bids will probably be 
received in July for the construction of water 
works and an electric light plant. 

GRAHAM.—The Graham Water & Electric 
Light Company has been chartered, with $100,000 
capital, by H. L. Millner, of New York, C. P. 
Hartsell and M. F. Fray, of Washington. 


OHIO. 


NEWARK.—Electric light bonds to the amount 
of $15,000 have been sold. 

FOREST.—It is proposed to construct an elec- 
tric light plant here to cost from $5000 to $8000. 

FREMONT.—The Fremont Light & Power 
Company will develop the water power on San- 
dusky River, near Fremont. 

PLYMOUTH.—It was voted to issue $6000 
bonds to improve the water works and electric 
light plant. W. A. Jeffrey is village clerk. 

NEWARK.—The Westinghouse Electric & Man. 
ufacturing Company has secured the contract for 
generator, switchboard, arc lamps and regulating 
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transformer for the municipal electric light plant 
for about $12,510. 


KENTON.—A deal has been closed whereby 
Richard G. Kerlin and E. M. Kerlin, of this 
city, come into possession of the local plant of the 
Kenton Gas & Electric Company, the considera- 
tion being $12,000. The Kerlin Brothers will spend 
about $50,000 in improvements. 


NEW STRAITSVILLE.—H. L. Canfield, 
treasurer Delphos Electric Light & Power Com- 
pany, Delphos, O., has secured franchises for 
operating an electric light and power plant at New 
Straitsville and transmitting current at Shawnee, 
two miles distant. A complete new installation 
throughout will be erected and modern equipment 
installed. 


OKLAHOMA TERRITORY. 


ANADARKO.—The municipal lighting plant of 
Anadarko, just completed by the El Reno Light 
& Power Company, and costing $11,000, was start- 
ed on the evening of June 4 and the city is now 
lighted by 28 arc lights. The plant was installed 
in the water-works power-house. 


OREGON. 


RICHLAND.—C. F. Hyde and W. H. Strayer, 
of Baker City, are interested in the construction 
of an electric plant at Richland. 


ASTORIA.—W. W. Whipple has accepted the 
franchise granted by Council for the purpose of 
building a telephone, gas and electric light plant 
in Astoria. 


PENNSYLVANIA. 
LEWISBURG.—Philadelphia capitalists have 
purchased the gas works and the electric light 
plant at Lewisburg. 


TAMAQUA.—The Tamaqua Heat, Light & 
Power Company is reported to have purchased a 
site for a new plant 


READING.—The Reading Illuminating Com- 
pany petitioned Council for a franchise to erect 
poles and string wires and furnish light, heat and 
power. 


WILKESBARRE.—The Wilkesbarre Gas & 
Electric Company contemplates improving its plant, 
to include changing from direct current to alter- 
nating current; adding apparatus of 1350 kilo- 
watts to station capacity; one Curtis turbine, and 
changing from non-condensing to condensing. 


PITTSBURG.—The Johnsonburg Electric 
Light, Heat & Power Company has applied for a 
charter. The capital of the company will be 
$25,000 and the directors for the first year, J. H. 
Waugh, C. G. Hussey, S. Robinson, A. J. Snod- 
grass and M. C. Adams all of Pittsburg. 


DALLASTOWN.—The York & Windsor Elec- 
tric Light Company has engaged as manager F. C. 
Wright, recently superintendent of the Lebanon 
(Pa.) Edison Company. The Dallastown station 
has an output of 800 kilowatts and supplies 
eleven towns in York and Lancaster counties. Eli 
L. Nissly is president and E. R. Heisey secre- 
tary and treasurer. 


EASTON.—Under a charter granted to the Con. 
solidated Service Company, of Easton, Pa., a mer- 
ger of the People’s Electric Light & Power Com. 
pany and the Easton Steam Heating Company 
has been effected. The charter for the new com- 
pany, which is capitalized at $200,000, the sum 
of the capitalization of the two present corpora- 
tions, was signed by Governor Pennypacker. The 
officers of the new company in the charter are E. 
W. Evans, president, and Henry G. Siegfriend, 
secretary and treasurer. 


YORK.—The York Haven Water & Power 
Company have decided to make an addition to 
their plant at York Haven. Mr. Henry L. Carter, 
the president, states that four additional unites 
will be installed as quickly as possible. This has 
been made necessary in consequence of the de- 
mand for more current. Robert Poole & Co., 
of Baltimore, are now building the wheels. An 
addition to the building will be erected to house 
the units to be installed. The expenditure at 
this time will be about $100,000. The entire plant 
will be completed sometime next year, when all of 
the units intended for installation according to 
the original plans will be put in. The building 
will then be extended to the full length of the 
architect’s plans. 
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RHODE ISLAND. 


CUMBERLAND.—The proposition to establish 
a municipal lighting plant at this place was de- 
feated, by a vote of 153 to 79, by the taxpayers 
June 14. 

CENTRAL FALLS.—The City Council has 
passed an ordinance appropriating $75,000 for the 
purchase of a site and the construction of a mu- 
nicipal electric light plant. 


SOUTH CAROLINA. 


DILLON.—It was voted to accept the fran- 
chise recently granted to A. N. Walker and as- 
sociates for water works and an electric light 
plant. 


CONWAY.—The Conway Light & Power Com- 
pany has been chartered by the State, with a 
capital stock of $10,000. D. A. Spivey is presi- 
dent and J. C. Spivey secretary and treasurer. 


ROCK HILL.—The Catawba Power Company 
is making a survey on Wateree, 14 miles below 
Camden, with a view to constructing a power plant 
there. Wm. H. Martin, Jr., of Rock Hill, is sec- 
retary of the company. 


GREENVILLE.—J. F. Grandy & Sons have 
secured the contract for constructing the dam for 
the Safuda River Power Company. Orders for 
machinery and electrical apparatus are reported 
to have been let. 


SOUTH DAKOTA. 


YANKTON.—Sandford Donaldson has secured 
a franchise for an electric light plant. 


ARMOUR.—Fred L. Kellogg has secured a 
franchise for a lighting and heating plant. 


MILBANK.—There is an opening here for an 
electric light system. Mr. H. A. Martens could 
give further information. 


MONTROSE.—Donohue & Williams, of Mon- 
trose, write that their electric light plant is about 
completed, but they desire fixture (electric) cata- 
logues. 


TENNESSEE. 


WISE.—W. J. Jones is interested in the con- 
struction of an electric light plant. 


PARSONS.—L. A. Rains and J. W. Fuller are 
reported interested in the construction of an elec- 
tric light plant here. 


NASHVILLE.—The Southern Electric Com- 
pany has increased its capital from $20,000 to 
$40,000 and will enlarge its plant. O. C. Turner 
is general manager. 


LENOIR CITY.—The Lenoir City Light & 
Power Company, of Loudon County, Tenn., has 
been chartered; capital stock, $2,500. The in- 
corporators are William Glass, R. M. Galloway 
and associates. 


MURFREESBORO.—The City Gas & Electric 
Company has contracted with the city for a ten 
years’ service of 75 arc lamps, the franchise being 
exclusive. Mr. J. H. Nelson is manager of the 
plant. 


CHATTANOOGA.—The Chattanooga & Tennes- 
see River Power Company, of Hamilton County, 
Tenn., has been chartered, with a $3,000,000 cap- 
ital stock. The incorporators are Joseph C. Guild 
and others. 


CHATTANOOGA.—The City of Chattanooga 
has strongly supported, officially, the proposition 
of C. E. James and J. C. Guild to erect an elec- 
tric power plant on the Tennessee River at a cost 
of $300,000. The capital needed is in sight and 
the company will be chartered in the State of 
Tennessee. 


LAFOLLETTE.—The Lafollette Water, Light 
& Telephone Company is reported organized, with 
a capital of $150,000, and will begin construction 
immediately of water works, an electric light 
and telephone system. Directors: W. C. Knight, 
St. Louis, Mo.; F. A. Joss, Indianapolis, Ind., 
and T. C. Whalen, Indianapolis, Ind. 


TEXAS. 


DENTON.—The city is reported to have pur- 
chased the plant of the Denton Water, Light & 
Power Co. and will take possession on July 1. 


DALLAS.—The citizens have voted to issue 
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bonds to the amount of $100,000 for an electric 
light plant. l 


HOUSTON.—The electric light plant at Hous- 
ton Heights will be renovated and put in opera- 
tion by O. M. Carter. A quantity of new ma- 
chinery will be added to the equipment. 


DEL RIO.—The Del Rio Electric Light & Ice 
Company has been incorporated with a capital 
of $20,000. The incorporators are J. D. Darden, 
of Jericho; John M. Gray, of Del Rio, and May- 
nard Gunsel, of Albuquerque, New Mexico. 


UTAH. 
LOGAN.—The city will install a second unit at 


the municipal lighting plant. Work is to be com- 
pleted by September 1. 


GARDEN CITY.—The Council is considering 
issuing bonds for the construction of an electric 
light plant. 


PARK CITY.—The Summit Electric Company 
has been formed with a capital of $100,000 by 
Henry Shields, Willard F. Snyder and others, of 
Salt Lake City, to distribute electric light and 
power in Park City. 


VERMONT. 
JOHNSON.—Johnson has voted to secure the 
Ithiel Falls, and to equip them so as to provide 
electric power. The estimated expense is $12,000. 


STAMFORD.—The Stamford Heat & Power 
Company has organized with the following direc- 
tors: John Tudor and Charles D. Houghton, of 
Stamford; C. H. Cutting, H. T. Cady, E. A. 
Richardson, J. D. Hunter and F. S. Richardson, 
of North Adams, Mass. The officers are J. D. 
Hunter, president; H. T. Cady, vice-president; C. 
D. Houghton, clerk; F. S. Richardson, treas- 
urer. 


VIRGINIA. l 

FREDERICKSBURG. —The city has voted not 
to sell the municipal electric light plant and 
franchise. The proposition was defeated by a 
majority of 314. , 

PETERSBURG.—The town of Petersburg is 
considering the question of municipal ownership 
of lighting facilities. J. M. Quick is chairman 
of the light committee. 

STAUNTON.—The Blue Ridge Light & Power 
Company has been incorporated at Staunton by 
John M. Spotts, president and treasurer; C. P. 
Bowman, secretary and vice-president. The capi- 
tal stock is $50,000, and the concern has the right 
to operate a railroad with any kind of power de- 
sired. 

RICHMOND.—A move is on foot for the city 
to operate and maintain an electric light plant. 
The Virginia Passenger & Power Company now 
furnishes the light for the city, and this is one of 
the big assets of the company. The attorneys for 
the road, it is stated, are not fighting the new 
municipal light scheme further than to undertake 
to demonstrate to the Council that it is not to 
the city’s interest at this time to go into such a 
project. 


WASHINGTON. 
SUMAS.—H. W. Vanderhoof has asked the 
City Council for an electric lighting plant fran- 

chise. . 
CHEHALIS.—Harry West, present owner of 
the electric light plant, will construct a 400-h.p. 

plant on Coal Creek, north of town. 


WISCONSIN. 
GREEN BAY.—The Green Bay Gas & Electric 
Company has decided to expend about $200,000 in 
improvements. 


JANESVILLE.—The contract for lighting the 
city has been awarded to the Janesville Electric 
Company, of Janesville, at $62 per light per year 
for 200 or more arc lights. 

’' WAUWATOSA.—J. M. Harrison, of Milwau- 
kee, has been selected by the County Board and 
Committee on Public Buildings to prepare plans 
and estimates for a central heat, light and pump- 


ing station for Wauwatosa. 


MILWAUKEE.—The electric lighting company 
of Rio, Wis., is having plans and specifications 
prepared for one 60-inch turbine wheel, one 75-kw. 
A. C. generator with step-up and step-down trans- 
formers, with 4 miles of lines. Milwaukee En- 
gineering Company, consulting engineers. 
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HYDRO-ELECTRIC DEVELOPMENT IN NORWAY. 


ELECTRIC GENERATING STATION AT 
GLOMMEN NEAR, KYKKELSRUD- 


BY L. RAMAKERS. 


Of all countries in Europe abounding in 
water power, Norway excells. Furrowed 
with multi-branched water courses which 
plunge from the slopes of the mountains and 
rush along narrow beds until absorbed by 
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one of the many fjords whose polyp-like 
arms project far inland, the “Land of the 
Midnight Sun” possesses natural powers 
which are both useful and ornamental. 
The progress made in the field of electric 
transmission of power, the multifarious 
utility of electric energy for industrial pur- 
poses, and finally the advantage which 
hydraulic power possesses in comparison 


with the mechanical force obtained from 
coal, liquid fuel, etc., viz.: that the working 
costs are not influenced by any market fluc- 
tuations—all point to the great utility of 
existing water courses. It was this which 
led the Aktieselskabet Glommens Traesli- 
berei of Christiania in 1899, in conjunction 
with the Elektrisitzts - Aktiengesellschaft 
vorm Schuckert & Co., to use the water of 
the Glommen for industrial purposes. 


The Glommen is the largest river in Nor- 
way. The area it covers extends from north 
to south almost from Tronthjem to Fred- 
eriksstad, at which latter place it flows 
into the Christiania Fjord. Like most Nor- 
wegian rivers, the river area of the Glom- 
men also comprises several inland lakes; the 
largest of these, the Mjoesen, has a super- 
ficial area of 559 sq. km. and is situated 123 


m. (403 ft.) above the level of the sea. 

To the south of Lake Mjoesen, and at a 
distance of about 60 km. (37 miles) is 
Lake Oejeren, which lies about 153 m. (502 
ft.) above the level of the sea, and com- 
municates with Lake Mjoesen through the 
Glommen. Soine distance below the Oe- 
jeren there are several falls of different 
heights, the aggregate height of fall being 
260 feet. The Kykkelsrud, which is about 


. I.—HYDRO-ELECTRIC STATION AT GLOMMEN, NORWAY. 


the middle of this series of falls, comprises 
three falls—the Dalsfos, the Kykkelsrudfos 
and the Vervenfos, the aggregate height of 
the fall of which is 64 feet. 

The water of the fall is collected by a dam 
at the Kykkelsrudfos, a canal more than 
half a mile. long, leading past the Verven- 
fos, where the power house is situated. The 
natural conditions of the spot chosen are 
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favorable, inasmuch as the river at this 
place has two arms, one at each side of Hal- 
torp Island, and there is rock all the way 
across. The dam over the left stream is 
now completed and is a structure of no 
small importance. No special difficulties, 
however, were encountered in its construc- 
tion. The dam over the right stream will 
not be built until the consumption of power 
is increased about 12,000 horse-power, the 
present installation yielding sufficient water 
and fall for that capacity. The natural con- 
ditions for damming the right stream are 


FIG. 
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favorable, there being rock and snallow 
water right across. Above the dam there 
will be a reservoir with almost still water. 

The inlet canal on the left side of the 
river is comparatively broad at the upper 
end, being about 80 feet, and the fall of the 
bottom of the canal is greater here than in 
its other parts, being almost 4 per cent on 
the first 330 feet and on the remaining 
3000 feet being 1 to 660, with a breadth at 
the bottom of 27 feet. The slope at the 
side of the canal ts 1 to 10. The canal is 
partly blasted in rock, partly dug in earth 
and in various places concrete walls have 
been built. A distributing reservoir is sit- 
uated at the end of the inlet canal, whence 
the water is conveyed to the vertical tur- 
bines in the power house. In case of nec- 
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essity the canal may be emptied through 
a bottom outlet above the reservoir, 90 
square feet in area; and in order to protect 
the turbines against stone and gravel the 
distribution reservoir is placed on a higher 
level than that. of the canal. The pipes 
leading from the reservoir to the turbines 
are of concrete or iron and channels are 
also blasted in the rock. The provisional 
power house, shown by Fig. 1, has a ca- 
pacity of four turbines of 3000 horse-power 
each and three smaller ones, two of 300 
horse-power and one of 500 horse-power. 
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are driven by electric motors and work with 
a pressure of about 30 atmospheres. The 
turbines were supplied by Escher, Wyss & 
Co., of Zurich, and by the firm of J. M. 
Voith, of Heidelheim. . The generators 
were supplied by Schuckert & Co. These 
are of the horizontal rotating field type 
running at 150 r.p.m., and generating 2500 
kilovolt-amperes, at a tensoin of 5000 volts. 
The current is three-phase, 50 cycles. The 
exciters are designed for a pressure of 115 
volts and deliver 1580 amperes. The equip- 
ment besides these includes six ọ5o0o-kw. 
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2.—INTERIOR OF THE POWER HOUSE AT GLOMMEN. 


When eventually completed the plant will 
comprise eight turbines of 5,000 horse-power 
in addition to the four turbines already 
installed, representing an aggregate of 52,- 
ooo horse-power, which is increased to 53,- 
060 horse-power by the small turbines used 
for driving the exciters. Of this only 43.060 
horse-power can be used simultaneously, 
10,000 horse-power being held as reserve. 
The power station is located at the bot- 
tom of the Vervenfos close to the distribu- 
tion reservoir. It has a length of 155 feet 
and a breadth of 88 fect. The turbines are 
placed in the basement and from them ver- 
tical shafts 28 feet long go to the generators 
in the room, directly over the turbines. In 
the basement are also found the o1] pumps 
required for regulating the turbines. These 


transformers having a primary e.m.f. of 
5000 volts and delivering a secondary e.m.f. 
of 20,000 volts. 

The main generators are all connected to 
a common set of bus-bars and from these 
the circuits lead to the transformer room, 
where the pressure is stepped up to 20,000 
volts; the lines then go back to a high-ten- 
sion rack above the transformer room. The 
switchboard for the exciters is situated on 
the main floor with the generators, as shown 
in Fig. 2. Fig. 3 is a view of the rear 
of the main switchboard and Fig. 4 is a 
view of the transformer room. Special 
care has been taken to arrange the wires and 
apparatus in such a way as to be safe in 
working and within easy control. All the 
switches, fuses, meters and current trans- 


AUGUST, 1905. ] 


formers and likewise all leads conveying 
high-tension current are placed in special 
iron frames and kept separate from the 
switchboard. This latter has no parts that 
convey high tension either from the front 
or from the rear, the rear containing the 
exciter leads and the wires conveying cur- 
rent to the measuring apparatus. It is also 
provided with the necessary devices for 
manipulating the regulating resistance 
shown above the switchboard in Fig. 3, 
and in addition with the mechanism for 
operating the distant high-tension switches. 
The iron framework shown to the rear of 
the switchboard in Fig. 3 contains the bus- 
bars and apparatus carrying soootvolts. The 
oil switches for the generators are mounted 
on top, then follow the corresponding 
change-over switches and below these the 
bus-bars with their distance or separating 
pieces. The measuring instruments and 
current transformers are inserted in suit- 
able positions and the corresponding fuses 
are mounted in marble compartments. To 
the rear of this framework is another some- 
what similar, which has mounted on it all 
of the apparatus and bus-bars carrying 20,- 
000 volts, including the distant lead fuses. 
Directly beneath this room and in the 
rear of the small switchboard shown in 
Fig. 2 is the transformer room which ex- 
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FIG. 4.—TRANSFORMER ROOM IN THE GLOMMEN CENTRAL STATION. 
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FIG. 3.—- REAR OF THE MAIN SWITCHBOARD, SHOWING HIGH-TENSION SWITCH GEAR. 


tends the length of the building. The trans- 
formers are situated in the center of the 
room and on either side of them are tracks, 
so that each transformer can be erected or 
removed in the shortest possible time by 
means of a suitable car. These transform- 
ers are of the oil-cooled type. 

The transmission line is intended to com- 
prise five distinct lines, four running north 
and one south. The pole lines have already 
been erected to the north for a distance of 
63 km. (39 miles). Each of them is in- 
tended for two three-phase transmission 
circuits, but at present only one three-phase 
circuit is carried on each pole line. Seven 
sub-stations are situated along the route of 
the transmission line. These are provided 
with oil-cooled transformers for reducing 
the 20,000-volt current to 5000 volts. Cur- 
rent at this potential is conveyed to various 
points of consumption, where it is further 
reduced to 220 volts. Three and a half 
years were expended in constructing this 
system, which was placed in operation in 
September, 1903. 

——__—¢--¢—____ 


Steel Cables.—In power transmission 
work spans have occasionally to be dealt 
with which cannot be carried out with 
copper conductors, and resort has then to 
be had to steel cables. The use of such 
cables would appear to involve an exces- 
sive drop. In order to investigate the mat- 
ter the Allgemeine Elektricitits Gesellschaft 
has recently carried out some experiments, 
the results of which show that the drop 
with alternating currents is not so much in 
excess of that obtained with direct cur- 
rents as might have been expected. The 
difference increased with the cross-section 
of the conductor and the current, and de- 
creases, for a given total cross-section, as 
the strands are made smaller and more nu- 
merous. 
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APPLICATION OF ELECTRIC POWER TO AUX- 
ILIARY MACHINERY IN THE NAVY. 


BY L. C. BROOKS. 


During the last few years considerable 
progress has been made by the United 
States Navy in equipping auxiliary ma- 
chinery such as boat cranes, deck winches, 
turret gear, ammunition hoists, ventilating 
fans and small pumps with electric power. 
The Kearsarge and Kentucky, which were 
put in commission in 1900, were far ahead 
of their day in the application of electric 
drive, and no particular advancement from 
these ships was made until the six armored 
cruisers, Pennsylvania, West Virginia, Cali- 
fornia, Colorado, Maryland and South Da- 
kota, known as the Pennsylvania class, were 
developed. These ships, the fastest in the 
Navy, being of 22 knots speed, will all be 
in commission by the end of the present 
year, and are the first of the first-class 
ships to be fitted with a 125-volt generating 
plant. The armored cruisers Tennessee and 


TaBLE J.—CoOMPARATIVE 


Len on load water line, ft.............6- 
Displacement, tons 
Contract speed, knots 
Generator capacity, 

Voltage 


Turret Turning. 
Guns in each turret 


Est. rotating weight, tons..............-.. 
No. of motors to turn each turret........... 


System of motor control............... Pree 
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Motors, how connected.............2eeeeees 
Coefficient of rolling friction..............0+ 


Ventilation. 


No. of electric fans installed.............-. 
Nat. air delivered, cu. ft. per minute, restricted 

delivery 
Est. current required for above, amperes. 


Boat Cranes. 


No. installed on ship................. ee 
No. motors installed per crane............. 
Capacity of lar cranes, Ibs...........eees% 
Capacity of small cranes, lbs................ 
Electric deck winches installed, number...... 
Electric chain ammunition hoists, number.. 
Electric whip ammunition hoists, number.. 
Electric ammunition conveyors, number...... 
Electric power doors and_ hatches, number.. 
Work shop, how operated...........+..0.2- 
Fresh water pumps, how operated............ 
Drain pumps, how operated..............-. es 
Torpedo air compressor, how operated...... 
Laundry machinery, how operated.......... X 
Turret ammunition hoists, how operated...... 
Turret elevating gear, how operated 
Turret rammers, how ee Sel acinus E aS 


class, and the battleships Connecticut and 
class, which are at present building under 
contract, have an electric equipment quite 
similar to the Pennsylvania class. A com- 
parison of the equipment for these ships 
will be found in the accompanying table. 
The latest practice for dynamo room ar- 
rangement is to have two separate dynamo 
rooms, complete with generators, pumps, 
condensers, etc., which are interconnected 
through switches on the switchboard, so 
that in case of accident if all of the ma- 
chines in one room are disabled, the feeders 
from that room may be supplied with power 
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from the machines in the other room. The 
distribution switchboards, at which termi- 
nate the feeders supplying power to the 
various auxiliaries and lighting circuits, 
are located in separate, water-tight com- 
partments. The feeders are run in enameled 
iron conduit except in very unexposed 
places, where porcelain hangers are used. 

The electric appliances for the auxiliaries 
are each manufactured under special re- 
quirements for each case, which are, in 
general, as follows: 

Motors :—Motors to be wound for 125 
volts, direct current. 

Motors above 4 horse-power to be multi- 
polar. 

The variation of speed between no load 
and full load of constant-speed motors not 
to be more than 9 
‘per cent for mọ- 
tors below 5 horse- 
power and 6 per \ 
cent for motors of 
5 horse-power and 


above. 
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Inclosed motors to be provided with wa- 
ter-tight hand holes of sufficient size for 
access to the commutator, brushes, field 
coils, etc., and the leads running through 
the frame to have stuffing tubes. 

The series and shunt field coils of com- 
pound motors to be separate. The wind- 
ings of all field coils to be protected from 
mechanical injury and no insulating sub- 
stance used that can be injured by a tem- 
perature of 100° C. The armature to be of 
the iron-clad type, built up of thin lamin- 
ated discs of soft iron or steel with punched 
slots and coils easily removable. 
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The commutator segments to be of hard- 
drawn or tempered copper, insulated from 
each other and from the shell by pure mica. 

The brushes to be of carbon, to carry not 
more than 30 amperes per square inch at 
full load of the motor, and to give perfect 
commutation without injury to the com- 


mutator. 


The brush holders to be readily acces- 
sible, of the sliding, shunt socket type and 
made entirely of non-corrosive metal, the 
springs to be of phosphor-bronze. 

All small parts, except permanent fittings, 
to be of non-corrosive material. All con- 
nections liable to become loose to be pro- 
vided with ‘locking devices. 

Controllers:—When located in exposed 
locations to be absolutely water-tight. 
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FIG. I.—ARRANGEMENT OF TURRET-TURNING GEAR. 


Fingers and contacts to be of ample size 
and strength, the fingers to have spring ten- 
sion. 

All flat springs to be of phosphor-bronze 
and helical springs to be of phosphor- 
bronze or copper-plated steel. 

All insulation to be moisture-proof and 
fire-proof where exposed to the arcing at 
contacts. 

Operating levers to be easily moved by 
one hand. The graduaticns on top of the 
controller to coincide with the contact 
points. A notched disc on the controller 
spindle, held by a spring-operated pawl, to 
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retain the lever accurately at the various 
graduations. 

All small fittings to be made of non-cor- 
rosive material. 

Controlling Panels:—Controlling panels 


to consist of an insulating base with a. 


black polish finish, on the front of which 
are mounted a main-line switch with en- 
closed fuses, a starting arm with automatic, 
no-voltage release and an overload circuit- 
breaker, the necessary resistances being 
mounted on the back. 

Pancls for operating motors of less than 
3 horse-power may have a double-pole cir- 
cuit-breaker operated independently in each 
lead in place of the switch, fuses and cir- 
cuit-breaker mentioned above. 

Panels arranged for speed control by 
field resistance to be so constructed that 
the motor cannot be started on weak field. 

Panels arranged for speed control by 
armature resistance to be so constructed 
that the starting arm will stay only on con- 
tacts designed for continuous running. 

The no-voltage release to be responsive 
only to the line voltage and either bring 


the starting arm to the off position or open | 


the circuit-breaker. 

The circuit-breaker to have independent 
contacts, must open the armature circuit 
under any conditions of overload and so 
interconnected with the starting arm that 
the circuit-breaker cannot be closed except 
with the starting arm in the off position. 

All insulating materials to be non-com- 
bustible, non-absorbent, and not damage- 
able by moisture or heating to a tempera- 
ture of 150° C. 

The frame of the panel to be insulated 
from the hull of the ship. 

The construction of springs, contacts and 
small fittings to be the same as for con- 
trollers. 

All resistances to be mounted and in- 
sulated such that the result of a burn-out 
would be practically the same as would 
occur with an entirely enclosed resistance. 
All starting resistances to be capable of 
carrying 50 per cent overload for one 
minute and 100 per cent overload for 20 
seconds. 

Rheostats:—The rheostats for each aux- 
iliary to be capable of dissipating heat at 
such a rate that the temperature in any part 
shall not rise more than 100° C. above the 
surrounding air when full-load current is 
being carried. 

The insulating material to be subject to 
the same requirements as for controlling 
panels, also firmly secured in and insulated 
from the supporting frame which is to be 
insulated from the ship. 

The resistance material to be non-corro- 
sive and not damageable by salt water or 
a temperature of 150° C. 

Circust-Breakers:—The circuit - breakers 
to be adjustable and able to carry the full 
rated current of the machine they protect 
without heating any of the parts and to 
open the circuit without holding the arc or 
burning the contacts, which are to be of a 
simple construction and easily renewable. 

Magnetic windings to be thoroughly in- 
sulated. 

Flat springs to be of phosphor-bronze 
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and helical springs to be of copper-plated 
steel. 

Oxidizable metals, if used, to be thor- 
oughly protected by copper plating. 

Tests:—When installing machinery of 
any character the point that should receive 
the most attention is the one of preliminary 
tests. 

A small outlay spent in making tests at 
the time the apparatus is installed, to de- 
termine if it will satisfactorily perform the 
service required, will prove a great saving 
in the end by decreasing the amount of 
repairs and loss of time for the apparatus 
in use. 

In the navy work the electrical appliances 
are tested at the works of the manufac- 
turers by running the motors for a speci- 
fied time at full load, at the end of which 
the temperature rises above the surrounding 
air for the various parts must not exceed 
the following : 


” Part. Open-type motors. Inclosed motors. 
ommutator ......... o°C eC 
Field windings ...... 40°C 20°C 
All other parts ...... 35°C 45°C 
Bearings ......... or 30°C 30°C 


Tests are also made to determine the fit 
of parts, balance of the armature, noise, 
commutation, dielectric strength, insulation 
resistance, efficiency and speed variation. 

After installation on ship the completed 
apparatus is given a heat run for a speci- 
fied time under the maximum working con- 
ditions to determine if the machinery is 
strong enough to perform the work intended 
and the heating of the motors not be above 
the limits allowed on the shop tests. 

Turret Turning Gear:—Each turret is 
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FIG. 2.—PLAN OF TURRET-TURNING GEAR. 


turned by two enclosed, shunt-wound mo- 
tors operating through a system of gearing, 
a typical arrangement being shown in Figs. 
I and 2. A pinion on the end of the 
motor shaft engages a gear on the worm 
shaft, the two motors being connected to- 
gether by means of a pair of mitres on the 
extended end of this shaft. The worm 
drives a horizontal worm wheel which is 
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connected to the vertical shaft through a 
friction clutch. The rotating pinion, which 
is secured to the upper end of the vertical 
shaft, engages the rack which is secured 
to the upper track, thereby driving the 
turret. The friction clutch mentioned above 
is of either the cone or disc type and is 
designed to protect the gearing from injury 
due to sudden stopping of the turret, im- 
pact of firing the guns or being struck by 
a shot. During ordinary running conditions 
it is set down sufficiently to drive the tur- 
ret without slipping. 

Automatic stops are fitted which will turn 
the controller to the “off” position when 
the turret reaches the limits of train in 
either direction. Positive mechanical stops 
are also fitted as a further safeguard. A 
dial indicator is fitted in the sighting hood 
so that the operator may note the position 
of the turret at any instant. When not 
being used the turret is held in mid position 
by blocking wedges. 

Great care is exercised to get an accurate 
fit between the tracks and rollers. The 
tracks are turned to a true surface and 
exact size after being secured in place. 
The rollers are of forged nickel steel and 
turned to fit the tracks with a clearance of 
1/16 in. Holding-down clips secured to 
the pan of the turret prevent the rollers 
from leaving the tracks, due to the impact 
when firing the guns. A hand gear is pro- 
vided for use when the motors become in- 
operative from any cause. 

Present practice requires the turret to 
tum at a minimum rate of one rotation 
per hour and a maximum rate of one rota- 
tion per minute. To accomplish this varia- 
tion of speed with smooth starting and stop- 
ping, the motors are operated on the Ward 
Leonard system of speed control, the mo- 
tors being connected in series. 

This method of speed control depends 
upon the principle that the speed of the 
motor armature running in a constant mag- 
netic field is proportional to the volts im- 
pressed upon the brushes. This requires 
a generator for each turret. In some in- 
stances one of the regular generators is 
used, while in others a special motor gen- 
erator set is installed near the turret. 

A diagram of the connections required 
when one of the regular generators is used 
is shown in Fig. 3. The field rheostat of 
the generator is cut out and in its place a 
special rheostat in the turret is used, which 
is operated by the controller. The series 
coil of the generator is shunted by a resist- 
ance, so that the series coil may have a 
slight effect in building up the voltage of 
the generator and give the turret a prompt 
start. The brushes of the motor and gen- 
erator are connected together through the 
switches, etc., and the fields of each are sep- 
arately excited from the ship’s power. 

As the generator is driven at a constant 
speed, the volts delivered to the motor arm- 
ature are approximately proportional to the 
shunt field excitation, which is controlled 
by the operator in the turret. 

When the turret controller is in the “off” 
position, the motor brushes are connected 
through a low resistance, so that if the arm- 
atures revolve they generate a large current 
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which produces a powerful braking effect 
and stops the turret. 

By the motors being connected in series, 
one-half of the working voltage and the 
total current is available for each motor, 
thus giving a powerful starting torque and 
very fine increments of speed. 


SSH eS Sl SSS Srllssss 
Crrvrriitrrr ere. om = TY 
wweanaausesanver 


weaueeeee 
eweseer 


Switch Board in Dynamo Room 
Gen. Panel 
Circ.Breaker| | 


Q 


Power Panel 


Ammeter 


For’d Turret 
Aft Tu et 


-~-e - -Negative Bus} ___ 
p ais OE EE ET: E a E 


OO § Power Equalizer |Busc = 
Disch. Resist. 


Shunt 


Circuit 
Breaker 


AMERICAN ELECTRICIAN 


at full speed on the last position of the 
controller. 

The motors are of sufficient size, so that 
should one become disabled it may be cut 
out by means of switches, and the turret 
operated by one motor at full field. 

Gun Elevating and Loading Gear.—The 
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FIG. 3.—DIAGRAM OF CONNECTIONS FOR TURRET-TURNING SYSTEM. 


There are usually 25 speed positions on 
the controller, the first 20 being with the 
motors at full field at a maximum of about 
half speed. During the last five positions 
the motor fields are weakened, the generator 
rheostat being used and the motors will run 


guns in the turrets are elevated by power 
and the shells are rammed in the gun by 
power, hand operation being employed on 
the smaller guns, 7-in. and less. 

For elevating a 12-in. gun, an enclosed, 
shunt-wound motor is geared to a revolv- 
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ing screw, which raises or lowers a nut 
cross-head, which operates the gun through 
connecting rods. In the case of the 8-in. 
gun, the motor, through a pair of spur 
gears, a pair of mitres and a worm and 
worm wheel drives a pinion which engages 
a segment of a rack secured to the gun 
carriage. 

The elevating motor is operated on the 


‘Ward Leonard system of speed control 


through a reversing rheostat. A small mo- 
tor-generator set located conveniently near 
the gun and driven by power from the ship’s 
circuit furnishes the current for the ele- 
vating motor. 

The rammer consists of a telescopic tube 
operated through spur and chain gearing 
by an enclosed, series-wound motor. A 
friction slip clutch is fitted in the main 
gear to prevent damage when the shell is 
seated in the gur. l 

The motor is operated on ordinary rheo- 
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VENTILATION MOTOR. 


static control and protected by fuses as at 
the instant the shell is seated in the gun a 
current greatly in excess of the power of 
the motor is required, while a small amount 
of current is required when the shell is 
sliding along the breach. 

Ventilation :—The ventilation of a mod- 
ern ship is very important and a great deal 
of care is exercised in locating the fans 
and laying out the piping. 

A large number of small size fans are 
used, thereby reducing to a minimum the 
piercing of water-tight bulkheads, the num- 
ber of automatic valves and the amount of 
water-tight piping. When it is necessary 
to pierce a water-tight bulkhead, a butter- 
fly valve operated from a convenient point 
is used, and the ends of ducts leading to 
magazines and other important compart- 
ments are fitted with automatic valves. Ad- 
justable elbows are used for outlets in all 
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quarters and living spaces and stationary 
bellmouths are used in other places. Brass 
piping is used in the magazines, galvanized 
wrought-steel tubing is used in the coal 
bunkers and galvanized sheet-steel is used 
in other places. 

It has been found by experiment that the 
friction of a 20-ft. length of pipe or a 90° 
bend will reduce the velocity of the air 10 
per cent, and allowance must be made for 
this in designing the size of piping and out- 
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FIG. 5.—ARRANGEMENT OF BOAT CRANE. 


lets. Natural exhausts of twice the area of 
the supply are fitted in all magazines. 

All spaces are ventilated on the supply 
System, except washrooms and water- 
closets, which are ventilated by exhaust. 

The fans are required to be of a sufficient 
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size to give the following changes of air, 
when running at one ounce pressure: Quar- 
ters inside of armor, once in 4 minutes; 
quarters outside of armor, once in 12 min- 
utes; store-rooms, once in 8 minutes; wash- 
rooms and water-closets, once in 6 minutes; 
evaporator rooms, once in 21⁄4 minutes; en- 
gine and steering gear rooms, once in 2 min- 
utes; air spaces over boilers and around 
magazines, once in 2 minutes; dynamo 
rooms, once in 34 minute. 

The motors are shunt wound., 
of the open or enclosed type, as 
the location requires, and oper- 
ated through controlling panels. 
They are required to drive the 
fans at a speed sufficient to de- 
liver the specified amount of 
air at one ounce pressure and 
capable of an increase in speed 
and power sufficient to deliver 
a specified amount of air at one 
and one-half ounces pressure, 
restricted delivery. 

The shop tests consist of an 
eight-hour run at both slow and 
full speed, the motors driving 
the fans at open outlet. After 
the fans and piping are installed 
on the ship a service test of 
four days’ continuous running 
at full speed is required to in- 
sure satisfactory operation of 
the motors and proper deliv- 
eries of air. 

A typical diagram of connec- 
tions of a motor and a type of 
controlling panel that has 
proved very satisfactory in 
service is shown in Fig. 4. 

Boat Cranes: For handling 
the steam cutters and other 
small boats, boat cranes are 
provided to be power-operated 
from the weather deck. An ar- 
rangement that has given very 
satisfactory results is shown in 
Figs. 5 and 6. The crane is of 
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FIG. 6.—PLAN OF BOAT CRANE. 


the form of a davit. built of structural steel, 
with a steady bearing at the weather deck 
and the second deck beneath. At the first 
deck beneath the weather deck is fitted a 
roller bearing of sufficient size to support 
the complete crane with the load. All parts 
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of the crane requiring strength are of steel 
and designed for a maximum fibre strain of 
7,500 pounds per sq. in. 

The power for operating the cranes is fur- 
nished by two inclosed, series-wound mo- 
tors, one for hoisting the load and one for 
rotating the crane. The hoisting motor op- 
erates through a pair of spur gears, a worm 
and vertical worm-wheel which is secured 
to the drum. The hoisting rope leads off 
the drum over a guide and sheaves in the 
boom-head to the bottom block and is ar- 
ranged for two-part or four-part hoisting. 
according to the size of the load for which 
the crane is designed. The rotating motor 
operates through a pair of spur-gears, a 
worm and ,horizontal worm-wheel and a 
pinion and rack. The worm-wheel and ro- 
tating pinion are secured to the same ver- 
tical shaft, and the rack is a part of the 
support which is secured to the deck, th: 
outboard section being portable. The foun- 
dation platform on which the machine is 
mounted is firmly secured to the crane struc- 
ture. 

The commutator ends of the motor shaf:s 
are fitted with magnetic brakes of the disc 
type which are of sufficient power to hold 
the full load of the crane. l 

The controller is of the two-cylinder type, 
one cylinder for each motor, with the circuit 
breakers mounted between the cylinders. 
The rheostats are secured to the under side 
of the foundation, a manhole in the support 
providing access for inspection. The feeder 
wires pass through the lower bearing up in- 
side of the crane. 

The most important part of a boat crane 
equipment is the automatic mechanical 
brake which is fitted on the worm shaft of 
the hoisting gear. This brake must be so 


constructed as to absorb no power when 
hoisting the load, and control the load when 
lowering so that the rope speed will not ex- 
ceed twice the hoisting speed. On accoun’ 
of the great distance through which the 
load is moved, this brake must be designed 
with ample allowance 


for dissipating the 
heat generated in 
lowering. Very sat- 
isfactory results 
have been obtained 
in service with 
brakes of the Wes- 
ton type, disc type 
and cone type. 
The contacts on 
the controller are 
so arranged that 
the armature of the 
motor is connected 
in parallel with a 
part or all of the 
rheostats, except in 
the full-speed po- 
sitions. This ar- 
rangement has es- 
pecial advantages 
in lowering by giv- 
ing gradual increases of speed for the vari- 
ous steps and making very small move- 
ments of the load possible. When throw- 
ing the controller to the “off” position a 
temporary stop is provided at the first speed 
position, as at this point the armature is 
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short-circuited and the magnetic brake set, 
thereby assisting the mechanical brake to 
make a quick stop. 

A service test of the complete crane, alter- 
nating with the full load and empty hook at 
full speed for one hour, is required. 

With the mechanical parts properly fitted 
a 16-ton load may be moved a distance of 
1% in. and a total gearing efficiency of 65 per 
cent may be obtained. 

Deck Winches: For use in coaling ships 
and other purposes, a number of electrically 
operated deck winches are furnished. 

An inclosed series or compound motor, 
through a pair of spur gears, drives a shaft, 
on each end of which is secured a winch 
head, the motor shaft being ftted with a 
foot-operated band brake. In one form of 
winch that is considered quite satisfactory a 
large casting serves as foundation for the 
motor and controller, 
winch-head shaft and inclosing spaces for 
the gears and rheostats, the latter being pro- 
vided with ventilation. 

The controller is of the single-cylinder 
type, designed for operating in one direc- 
tion. A reversing switch is provided in case 
it is desired to operate in the opposite direc- 
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Ammunition Hoists: For hoisting the am- 
munition from the magazines, electrically 
operated ammunition hoists are used. These 
are of three general types: turret hoists, 
chain hoists and whip hoists. 

Turret Hotsts: The turret hoists consist 
of a car with compartments for the neces- 
sary shell and powder charge for one fire of 
the gun and runs on a structural steel track 
from the handling room to the loading posi- 
tion of the gun. 

An inclosed, shunt-wound motor drives 


Upper Sprocket 
Delive 
Table ~ 


Head 
Casting 


\ Hoist Trunk 


Sprocket Chaln 
Steel Thimble Type 


m A 
He | a 
i 6 e I a) 
Lower MET ECCUTI AMT | 
Sprocket a 


EEN | 


smp f 
Bp yy 


Wood 
3 Guide 
[ex rae | Sail aloner 
—— — an 
ae a RAL Sprocket 
are 
h ITTY 
Hand Clutch = | 
ji Cy 
pee l 
Dise Friction 
utch 
| 
Sees 
S | 
| Amar. Elec, 


Magnetic Brake 


Fic. 8.—PLAN OF CHAIN HOIST GEARING. 


tion, and the circuit breaker is mounted in- 
side of the controller case. The motor is 
operated on plain rheostatic control. 

The winches are designed to hoist 2,200 
pounds at 300 feet per minute, the rope be- 
ing led to the winch head through pulley 
blocks, located to give as direct a lead as 
possible, and a service test of 1% hour at full 
load and full speed is required. 

The winches located on the main deck are 
also fitted with a compound gear, designed 
for hoisting 22,000 pounds at 30 feet per 
minute, which may be thrown in by means 
-of clutches in case it is desired to use the 
winches for hoisting anchors or other heavy 
purposes. A total gearing efficiency of 70 
per cent may be obtained, which includes 
the loss in friction of the pulley blocks. 
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FIG. 7.—ARRANGEMENT OF CHAIN AMMUNITION HOIST. 


the drum shaft through a pair of spur gears. 
One end of a steel wire rope is fastened to 
the drum, and the other end is fastened to 
the car, the path of the rope being guided 
by properly located sheaves. The controller, 
rheostats, circuit breaker and line switch are 
located near the breech of the gun, where 
the operator may be in full view of the car 
as it passes up and down the track. The 
motor, as well as the motor for elevating 
the gun, is located in the pan of the turret 
or in the central girder. 

The motor shaft is fitted with a magnetic 
disc brake, which sets at the “off” position 
of the controller and is of sufficient power to 
hold the full load. The car is fitted with a 
safety device which will grip the track and 
prevent an accident should the rope break. 
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For hoisting, the motor operates on plain 
rheostatic control. For lowering, the rheo- 
stat is thrown directly across the line and 
at the intermediate-speed positions is gradu- 
ally paralleled with the armature, which iS 
short-circuited at the “off” position, until at 
the full-speed position the rheostat is in 
parallel with the armature. By this means 
the motor will take current when lowering 
light loads and will act as a generator send- 
ing current through the resistance when 
lowering heavy loads that overhaul. The 
armature being short circuited at the “off” 


.` position aids the magnetic brake in giving a 


quick stop to the car and holding the load. 

A service test of % hour at full load and 
full speed is required. The total weight of 
ammunition and car is 2,970 pounds for 12- 
in. hoists and 950 pounds for 8-in. hoists. 

A total gearing efficiency, including rope 
and track friction, of 65 per cent may be ob- 
tained. 

Chain Hoists: Chain ammunition hoists 
are used to raise the ammunition from the 
handling rooms and 
passages to the vicin- 
ity of the small guns, 
a typical arrangement 
being shown in Figs. 
7 and 8. i 

An enclosed, shunt- 
wound motor, operat- 
ing through two pairs 
of spur gears, drives 
the lower sprocket 
shaft, the sprockets 


Hoist Trunk being keyed on. The 
bearings for this shaft 
wt (Hand Crank are adjustable to take 


up the sag in the chain 
due to wear. End- 
less chains of the steel 
thimble type pass over 
these sprockets to two 
similar ones which 
run loose on short 
shafts at the head of 
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The hoist trunk is 
built of structural 
steel and is of sufh- 
cient section to allow 
the ammunition to pass up and down freely. 
¢The head of the hoist is provided with a 
delivery table and safety catch to prevent a 
charge from slipping back into the hoist. 

The hoists are designed for continuous 
running at a constant speed, the motor being 
The 
end of the motor shaft is fitted with a mag- 
netic brake of the cone type to prevent a 
charge from dropping should ‘the power fail 
while operating the hoist. 

The motor pinion is fitted with a friction 
slip clutch of the disc type, which is set to 
act when the power required by the hoist 1s 
excessive due to jamming of the charge in 
the trunk or other causes. A hand gear is 
provided for use when the motor is inopera- 
tive for any cause. The complete lower gear 
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is assembled on the base casting and fitted 
in the ship after the trunk is completed. A 
service test of two hours at no load is re- 
quired; also to hoist a limited number of 
dummy charges of ammunition. The am- 
munition hoisted weighs from 73 to 134 
pounds and the average chain speed is about 


90 feet per minute. A gearing efficiency of 
70 per cent may be obtained. 

Whip Hoists: Whip hoists are used to 
raise the ammunition from the weather 
deck, where it is delivered by chain hoists 
to the small guns located in the military tops 
on the masts. 
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FIG. 10.—ARRANGEMENT OF POWER DOOR. 
An inclosed, shunt-wound motor drives 
the drum shaft through a pair of spur gears. 
The rope leads through guide sheaves over 
a sheave on a davit at the point of delivery, 
with one end fastened to the drum and the 
other end fitted with a hook. A hollow base 
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casting supports the motor and controller, 
the circuit breaker and rheostat being 
mounted in the hollow space. 

The motor shaft is fitted with a magnetic 

cone brake and the speed control is similar 
to that for the turret hoists. 
_ The rope speed is about 240 feet per min- 
ute. A rervice test of one 
hour, alternating with the 
full load and empty hook, 
is required. A gearing effi- 
ciency, including rope fric- 
tion on the sheaves, of 60 
per cent may be obtained. 


Pumps: Electrically oper- 
ated pumps are used for the 
drainage system and fresh- 
water system. The pumps 
for the drainage system are 
of the centrifugal type, di- 
rect driven at constant speed 
by an inclosed, shunt-wound 
motor, operated through a 
controlling panel. 


The tanks for storing 
fresh water for the ship are 
usually located in the hold, 
with a reservoir tank on the 
bridge deck. The water is 
circulated through the sys- 
tem of piping and supplied 
to the reservoir tank by 
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- electrically operated pumps. A type of pump 


that has given very good satisfaction in ser- 
vice is shown in Fig. 9. It is of the three- 
plunger type with spring valves, the suction 
and discharge valves operating on the same 
spindle, all parts being made of gun metal 
or phosphor bronze. The pump is driven at 
constant speed through a pair of spur gears 
by an inclosed, shunt-wound motor, oper- 
ated through a controlling panel. An eff- 
ciency of about 45 per cent, including gears, 
pump and frictjon of piping, may be ob- 
tained. 

The required service test under normal 
working conditions consists of 8 hours for 
the drainage pumps and 2 hours for the 
fresh-water pumps. — 

Power Doors: The more important hatches 
in the protective deck and the doors through 
the principal water-tight bulkheads below 
the protective deck are operated by power. 
The doors are of the vertical sliding type or 
horizontal sliding type, as local conditions 
require. An arrangement of a vertical slid- 
ing door is shown in Fig. 10. An inclosed, 
compound-wound motor drives a worm 
through two pair of spur gears. The worm 
engages a rack on the door, thereby making 
the movement of the door positive in either 
direction. A hand gear connection is pro- 
vided in case the motor becomes’ inopera- 
tive. 

The door operates like an ordinary gate 
valve, water-tightness being secured when 
the door is fully closed by wedges on the 
door plate setting up against rollers in the 
door frame. 

The motor is operated through a con- 
troller limit switch without resistance. The 
cylinder is controlled by a spring so that the 
door may be stopped at any position by sim- 
ply releasing the handle. The cylinder shaft 


417 


is connected to a cut-out gear that is fitted 
on the worm shaft so that when the door 
reaches its limit of travel in either direction, 
or strikes an obstruction, the controller will 
operate and shut off the power from the 
motor. 

The entire system of doors and hatches 
is arranged to be operated from the pilot 
house by an “emergency station,” which, 
when once started, automatically closes the 
circuit of the solenoid on top of the con- 
troller. This solenoid operates a pair of 
contacts on the controller so as to close the 
door. The “emergency station” is con- 
structed so as to start the doors at intervals 
of three seconds, thereby avoiding a sudden 
rush of current in the feeders. Should a 
door be closing from the “emergency,” it 
may be opened in the regular manner by 
operating its individual controller handle in 
the regular way. When the handle is re- 
leased the door will continue to close from 
the “emergency.” 

When the door is fully closed and locked 
a button on the door plate engages a contact 
box on the door frame, closing a secondary 
circuit, which lights a lamp in the “emer- 
gency station” so that the commander of the 
ship may know the position of all of the 
doors at any instant. 

Miscellaneous: Where the ammunition 
hoist is located at some distance from the 
magazine the ammunition is transported 
along the passage by endless-chain con- 
veyors which are driven at constant speed 
through gearing by an inclosed, shunt- 
wound motor operated through a control- 
ling panel. 

The power for the laundry machinery is 
taken from a countershaft which is driven 
at constant speed through a pair of spur 
gears by an inclosed, shunt-wound motor, 
operated through a controlling panel. The 
power for driving the machinery in the 
work shop is furnished in the same manner 
as for the laundry machinery. The air com- 
pressors for supplying air for torpedo tubes, 
smoke ejectors for the turret guns and pneu- 
matic tools are driven at constant speed 
by inclosed, shunt-wound motors operated 
through controlling panels. 
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STREET LIGHTING BY INCANDESCENT 


LAMPS., 


BY JOHN HOWATT. 


The field of lighting streets electrically 
has generally been conceded to the arc lamp, 
but there are cases where an incandescent 
lighting system might be preferable. The 
arc lamp as manufactured at present con- 
centrates a great deal of light in one place. 
In outlying districts of a city or in the resi- 
dential portion of a village an arc lamp 
gives more light than .is absolutely neces- 
sary and more than can be afforded; or, if 
they be used, they must be installed so far 
apart that the illumination midway between 
the lamps is very poor. If the streets are 
crooked or heavily shaded by trees, the dis- 
tribution of light will be still worse. 

The incandescent lamp lends itself readily 
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to division into small units, so that for illu- 
minating crooked or shaded streets it is 
especially applicable. In outlying districts, 
where one arc lamp every second block is 
all that can be afforded, the same watt con- 
sumption divided up into eight incandescent 
lamps distributed four to the block gives a 
more atisfactory illumination. 

The arc lamp has also several objection- 
able mechanical features about it from 
which the incandescent lamp is free. The 
incandescent lamp is shadowless, it has a 
better appearance in the daytime than tHe 
arc lamp, and there is no cost of trimming. 
On the other hang, with the incandescent 
lamp there is always a greater expense for 
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FIG, I.— WESTINGHOUSE SYSTEM OF SERIES 
INCANDESCENT LIGHTING. 


repairs, and the efficiency is low compared 
with that of the arc lamp. 

There are two general systems used in 
operating incandescent lamps for street 
lighting. These are the multiple system and 
the series system. The multiple system 1s 
used chiefly in small towns where a special 
generator or transformer could not be in- 
stalled. The lamps used are the ordinary 
multiple lamp, generally of 16 or 32 candle- 
power. In one town of 6,000 inhabitants, 
which was brought to the writer’s notice, 
the entire residential portion is lighted by 
multiple incandescent lamps on 110-220-volt, 
direct-current, three-wire circuits. Sixteen- 
c.p. lamps are used, two at each corner 
placed diagonally across the street, and 
three more spaced evenly along the block, 
two being on one side of the street and one 
on the other. This makes an average of 
five 16-c.p. lamps per block, or a consump- 
tion of about 275 watts per block. While 
the illumination is not brilliant, it is very 
uniformly distributed and is sufficient for 
all except the business streets. The great 
cost of feeders for such a system, however, 
prevents its adoption ,on a large scale. 

In some other instances where multiple 
lamps are used, current is taken from high- 
potential mains through step-down trans- 
formers distributed over the area to be 
lighted. Each transformer supplies the 
lights of, say, one block at rro volts. In 
this system the lamps are often clustered 
into groups of three or five. Sixteen-c.p. 
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lamps should be used in preference to 32- 
c.p. lamps, as the latter lamp is just as liable 
to be broken as the former, and the cost of 
repair is materially less in the first case. 

The series system of operating incandes- 
cent lamps has a much wider application 
than the multiple system. This is solely 
because of the great saving in copper this 
system affords over the multiple system. 
The lamps themselves are not as econom- 
ical. The manufacture of a filament to 
carry 314 amperes has not yet reached the 
perfection it has in the manufacture of a 
filament to carry % ampere. Then, too, 
the complications and imperfections of a 
cut-out device for each lamp and a regula- 
tor for each circuit are introduced in the 
series system. 

There are two main systems of series in- 
candescent lighting in use at the present 


time. In one a string of lamps is operated 


in series in a loop across high-voltage, con- 
stant-potential mains. In the other a circuit 
of lamps in series is operated by a constant- 
current transformer or regulator. There 
was at one time another system which had 
a constant-current generator for each lamp 
circuit, but this has gone cut of use. 

The first-mentioned series system of in- 
candescent lighting is the one brought out 
by the Westinghouse Electric & Manufac- 
turing Company. Fig. 1 shows the general 
arrangement. Either 50 or 100-volt lamps 
are used, taking about 3 and 11⁄4 amperes, 
respectively, for a 50-c.p lamp. These 
higher voltage lamps are preferable in most 
cases because a lamp with a short, thick 
filament for, say, 25 volts, cannot be made 
to operate as economically as one with a 
longer, thin filament for 50 or 100 volts. On 
the other hand, the number of lamps in 
series in a circuit can be greater with the 
lower-voltage lamps, so that sometimes in 
long circuits they have to be used. 

One of the: most important features of 
any series incandescent lighting system is 
the means providing a safe path around a 
lamp in case a filament is broken or burns 
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out. As all the lamps are in series, if one 
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FIG. 2.—GENERAL ELECTRIC SYSTEM OF SERIES 
INCANDESCENT LIGHTING. 


of them should burn out and no other path 
were provided for the current the voltage 
about the damaged lamp would rise, de- 
stroying the lamp base and putting out all 
the other lamps in the circuit. 

In the Westinghouse system a shunt coil 
is connected across each lamp to protect it 
in such an emergency. The device consists 
of a coil wound on a laminated iron core, 
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. magnetized nearly to saturation. It is con- 


nected directly across the terminals of the 
lamp, and under normal working conditions 
takes but little current. When a filament 
breaks, however, all the current is forced 
through the shunt coil, and owing to the 
high saturation of the core the counter 
e.m.f. of the coil rises but little above the 
voltage of the lamp which it displaces. 
Thus the operation of the other lamps in 
the circuit is not affected, and the base of 
the injured lamp is protected from damage 
by excessive voltage. 

The system is one that commends itself 
for its simplicity and certainty of action. 
It has the further advantage that the light- 
ing circuits do not all have to come back to 
the power house, and as no special equip- 
ment is necessary, a station already fur- 
nishing high-voltage, alternating current 
can undertake this method of street lighting 
at a small initial outlay. This system has 
the objectionable feature that the shunt coil 
causes a constant loss on the circuit, and 
when the shunt coils burn out they are 
rather expensive to repair. 

The system which includes a constant- 
current transformer for each lamp circuit 1s 
the one brought out by the General Electric 
Company. A transformer is used which is 
the same as the well-known type used for 
series, alternating-current, arc lighting. 
Fig. 2 shows a diagram of the arrangement. 
The transformer is adjusted by counter- 
weights to give a certain fixed current and 
regulates for this value very closely. Lamps 
requiring current ranging from 1.75 am- 
peres to 5 amperes are used. Of course, for 
any one circuit lamps must be selected 
which take the same current. Qn the trans- 
former primary voltages of 1,000 or 2,000 
volts are used, while the secondary voltage 
may range from 1,000 to 6,000 volts. This 
permits a great range in the number of 
lamps that can be connected in series in a 
circuit. Each circuit must come back to the 
station and is complete in itself through the 
switchboard and transformer. A film cut- 
out, located in the base of each lamp, pro- 
tects the lamp and closes the circuit if any 
of the filaments burns out. The essential 
part of this cut-out is a thin insulating film 
which normally separates the two lamp ter- 
minals. If a filament breaks, the voltage 
across the lamp terminals rises a certain 
amount until it punctures the film and short- 
circuits the lamp, thus protecting it, and 
also keeping the circuit through the other 
lamps closed. There is no lost energy with 
this device as there is with the shunt coil, 
but the system is a more expensive one to 
install and is not as flexible as the system 
first described. 
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Heat Lost by Radiation from a Bare Pipe- 
—According to a contemporary, a square 


foot of uncovered pipe, filled with steam at 
100 lb. pressure, will radiate and dissipate 
in a year the heat obtained by the economic 
combustion of 398 Ibs. of coal. Thus, 10 
square feet of bare pipe corresponds ap- 
proximately to the waste of two tons of coal 
per annum. 
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A NOVEL SYSTEM OF EMERGENCY LIGHT- 
ING. 


+ BY OUR BERLIN CORRESPONDENT. 


A system of emergency lighting for use 
in theatres and other buildings has been 
devised by Prof. Hochenegg, as shown 
diagrammatically by Fig. 1 herewith. For 
simplicity’s sake only one group has been 
represented in the diagram with two in- 
dividual devices. Each of these includes a 
direct-current relay, the armature of which 
carries a metal bow, which, when the arma- 
ture is released, completes the circuit be- 
tween the emergency lamp and its battery 
consisting of three cells connected in series. 
In place of one emergency lamp two lamps 
in parallel could be used so that a suf- 
ficient amount of light will be obtained in 
the event of one lamp failing. These lamps 
are designed for an e.m.f. of 
6 volts and consume about one L 
ampere. The relays, batteries, 
etc., are all connected in series 
by the two heavy outer wires 
which terminate in a double- 
pole switch. If the levers of 
the latter are placed on a, 
current from the mains will 
traverse the conductors, relays 
and batteries of the emergency 
apparatus. So long as the in- 
tensity of the current in each 
group is above one-half ampere 
the armatures of the relays are 
held out of contact with the 
emergency lamp circuits. As 
soon, however, as the current 
falls below this amount, the re- 
lay armatures drop, closing the 
circuits of the emergency lamps. 
In order to again lift the relay 
armatures it is necessary to 
bring the current up tempor- 
arily to at least 2.5 amperes. 

The current is controlled by 
a rheostat which is graduated 
so that the current in a given 
group of lamps cannot reach 
the limit of 2.5 amperes per 
group, so long as the lever does O 
not impinge against the spiral 
spring. A current in excess of 
2 amperes can only be obtained 
by moving the lever against the 
pressure of the spiral springa 
thus lowering the resistance. As 
soon, however, as the lever is released the 
spiral spring throws it back to its contact 
limit, thus causing the current in each group 
to drop below 2.5 amperes. 

It is evident from the foregoing that the 
lamps of a given group are readily lighted 
by interrupting for a short time the circuit 
of the group in question at any given 
point. This is effected by interrupters placed 
at convenient places in the theatre. In order 
to light the emergency lamps of all the 
groups simultaneously the current supplied 
from the mains should be interrupted tem- 
porarily or permanently by moving the 
switch from the contacts a. As a possible 
disturbance in the mains would result in 
the emergency system being switched out 
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of circuit, the switch could be placed in 
the central position, b, during the time the 
emergency lamps are operated. The con- 
trol lamp is then lighted as long as the 
switch is in this position. 

In order to cut the lighting system out of 
circuit, a sufficiently strong current impulse 
for each group of lamps should be thrown 
on the conductors, thus attracting the relay 
armature and cutting out the emergency 
lights. This result is obtained by placing 
the switch on the contacts, a, and throwing 
over the lever of the rheostat against the 
spiral spring until the current intensity of 
2.5 amperes or more is indicated on the 
ammeter 4. The batteries for the emergency 
lights are thus charged automatically, the 
current being adjusted by means of the 
rheostat. The second resistance shown is 
intended for allowing the lighting system 
to be switched off in case of failure of the 
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FIG. I.—SYSTEM OF EMERGENCY LIGHTING. 
circuit. The following advantages are 


claimed for the system: Each individual 
emergency lamp, having its own battery, is 
self-contained and independent of the main 
lighting system; all the emergency lamps 
can be inserted simultaneously from one 
point in the event of a sudden outbreak of 
fire, while several groups of lamps can be 
put in circuit independently by means of 
special switches; any disturbance in the 
conductor system, due to fire, water, etc.. 
will cause the emergency lights to operate; 
the total number of emergency lamps can 
be switched out from one point and the re- 
charging of the batteries occurs automatic- 
ally as scon as the lamps are switched out: 
the batteries need not be removed. 
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AUTOMATIC BLOCK SIGNALS. 


BY RALPH SCOTT. 


The Interlocking Machine. 


An interlocking machine which conforms 
to standard requirements is shown in Fig. 
73, which also gives a rear view of the ap- 
paratus and the relative relation of the 
various parts with the position of the lock- 
ing mechanism. This interlocking machine 
consists essentially of the case H, the con- 
troller C, the fuse and terminal board 4, 
the magnets J and S, the locking arrange- 
ments G and the various levers D, with 
their guides, E. The frame work is mount- 
ed upon one or more pedestals, which sup- 
port the whole. Machines which are con- 
structed of more than three half sections, 
usually employ more than one pedestal for 
supporting the mechanism. Interlocking 
machines which have a great amount of 
locking are arranged in what is known as a 
double tier, from the fact of the locking 
plates being arranged in two rows, the 
projecting handles for each row being 
turned in opposite directions. The fuse 
board a, which forms also the place at 
which all the connections are made, con- 
tains all the circuits with their proper fuses 
and facilities for making rapid connections. 

This terminal board consists of a slate 
slab across the entire length of which three 
bus bars run. This slate slab is made in 
sectional form which ' pieces altogether 
along the entire length of the machine. 
The lower bar is the operating bus bar, all 
signals being connected to this bus. The 
middle is the indication bus bar, to which 
all signals and switches are connected, and 
the upper is the operating bus bar, all 
switches being connected to this bus. 

The wires coming from the magnets, bat- 
teries, circuit controllers, etc., are connect- 
ed to binding posts mounted upon the slate 
in the order shown. All fuses and ter- 
minals which are connected directly by any . 
lever are placed directly beneath this lever. 
The reason for such an arrangement is to 
facilitate interconnection and disconnection 
either for permanent or for testing pur- 
poses. All the connecting wires pass from 
the various controllers to this terminal 
board, these being made up into regular 
sets which are tapped together in a sys- 
tematic manner. The case H is for the pur- 
pose of enclosing the levers and controllers, 
the terminal board and locking mechanism 
being exposed. 

To render all parts accessible for inspec- 
tion or repair, glass doors are provided in 
the top of the case. Locking is effected. 
as already stated, by the tappet bars, guides 
and dogs, the arrangement of these tappet 
bars being such as to effect the required 
cross locking. 

Sliding in the guide E is the lever D, 
which is held in place by the caps F and 
by the continuous lever guides. This lever 
has machined within it the cam slot U. 
which gives the desired motion to the tappet 
bar I7. This tappet bar, as we have already 
stated, is shown in its various positions by 
the circles. which are numbered 1 to §, the 
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cam slot representing the exact position of 
the tappet bar which corresponds with the 
similarly numbered positions of A’. This 
sliding contact is connected to the lever by 
means of the rod w, any movement of the 
levers thus causing a corresponding move- 
ment of this rod, which in the various 
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magnet common to all the levers. The 
brushes C’ and B’, which are connected to 
the controller C in the manner shown are 
fastened to the fixed insulating block fas- 
tened at the ends of the controller, the slid- 
ing contact C’ being connected to the rod 
W. The contact arrangement and circuit 
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FIG. 73. 


positions causes it to assume the positions 
I to 5. 

To prevent confusion, the handles are 
usually of different colors. When two 
switches are to be operated simultaneously 
or are solidly connected, a short lever is 
used for imparting the desired motion. 
This short lever is not provided with a cam 
slot, the locking being effected by the long 
lever. The short lever, however, has its 
guide controllers and magnets. Fastened 
to the frame work in the manner shown is 


relation of these brushes are shown dia- 
grammatically in Fig. 72. According to the 
various positions of A’ they will be there- 
after referred to as I, 2, 3, 4 and 5, de- 
pending on the respective positions of the 
lever. 

In connection with all switch levers is an 
indication selector B, which is operated by 
the working current, and connected in such 
a manner that it is moved in one direction 
with a certain direction of current and in 
the opposite direction with a reverse direc- 


FIGS. 74 AND 75. 


the lever guide E. Mounted upon this tion of current. 


guide are the springs, dog, cam, latch, etc., 
which are shown in Figs. 74 and 75, and 
rigidly held in place by the adjacent lever 
guide. Secured to the lower surface of this 
lever guide are the magnets J and S, S be- 
ing the safety magnet which is used only 
on the switch levers. and 7 the indicating 


Either of these may be the 
normal position. A function of this selector 
is to close the indication circuit, which has 
the correct relation to the position of the 
lever, and which leaves the other circuit 
opened at the same time. 

By following up the changes which occur 
when a lever is moved through a complete 
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stroke, it is possible to understand the 
methods employed in preventing the lever 
from passing from the beginning to the en- 
tire completion of this stroke unless every- 
thing is in the proper shape to prevent the 
conflicting of levers or routes. 

The motion from the positions I to 5 is 
accompanied by an unlocking of all the 
levers which conflict, providing, as said be- 
fore, everything is in the proper condition 
to admit of such uniocking. In the switch 
lever shown in Fig. 74, this lever is in the 
full normal position, while in Fig. 75 the 
same lever is in the reverse control, an indi- 
cation position, these positions showing the 
operation, functions and connection of the 
various intercepting devices employed for 
preventing the lever from moving to the 
full position unless all these accessories are 
in the proper condition to warrant such 
movement. When the lever passes from 
the position I to 2, the tappet bar V is 
raised, which locks every conflicting lever 
and causes the projection M on the lever D 
to come in contact with the projection K 
provided on the latch L, thereby causing 
the latter to assume the position shown in 
Fig. 74, such position bringing the projec- 
tion J directly in front of the tooth Q, as 
shown in Fig. 75. When the lever passes 
from position 2 to 3, the tooth Q becomes en- 
gaged with a similar projection on the cam 
M, which causes it to revolve in a horizon- 
tal position. 

In passing from 3 to 4 the cam N re- 
volves and finally assumes a position shown 
by the full lines in this figure, the lever be- 
ing stopped at the position 4 by the tooth Q, 
which comes in contact with the projection 
J. At the same time A’, having come in 
contact with the stationary brushes C’, 
closes the battery circuit, which sends cur- 
rent to the motor and causes the switch to 
be thrown to the correct position, and locked 
in this position, the indication current re- 
sulting on the change in connections being 
sent through the magnet 7 and the lifting 
armature F, thus causing the plunger R to 
strike the dog P, and throw it from under 
the latch L. This latch being thus released, 
drops to its lower position, and thus per- 
mits the lever to move from 4 to-5, which 
completes the stroke; and, by lifting the 
tappet bar V, unlocks the levers which do 
not conflict with this new position. 

In passing from the reverse to the normal 
position, the action is similar to the above, 
with the exception that on the reverse 
stroke, when the contact 4’ is in the posi- 
tion 4, the current passes to the mag- 
nets J, from the battery, and thus gives 
an artificial indication, which allows the 
lever to be passed to the position 5, as al- 
ready explained. All the signal levers oper- 
ate in the same manner. Since the func- 
tion of the safety magnet S has already 
been explained, its use will be at once evi- 
dent. The advantages of the operation 
above defined cause an unreliable indica- 
tion to be almost impossible for the follow- 
ing reasons: (a) On account of the fact 
that there is effected both the mechanical and 
electrical locking of the lever D, this latter 
could not be moved to any position if any 
conflicting routes had been set up. (b) If 
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the lever has been once moved to or be- 
yond the position 3, it is impossible to 
move beyond the position 4 or backward to 
position 2 without an indication, which lat- 
ter cannot be given unless the locking is in 
a position which corresponds with the posi- 
tion of the lever. (c) Since the lever D 
is free to move, and is forced to stop at the 
position 4, and thereby prevented from pass- 
ing to the position's without an indication 
being received, no conflicting levers can be 
unlocked, which proves positively that the 
switch has been moved to, and locked in 
the position which corresponds to the posi- 
tion of the lever. 

In Fig. 76 is shown the complete switch 
and lock movement, which is that provided 
for a left-hand switch. This movement 
consists essentially of’ the motor, switch 
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machine, detector bar and connections. 
The motor, which is shown at D, is of a 
construction which prevents any weather 
conditions from being deleterious to the 
motor mechanism, this being effected by 
providing the cover with a rubber gasket, 
the armature shaft itself passing through 
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changer E, gear frame O, and the cover, 
which is so designed as to keep out all snow 
and rain from the moving system. A flexi- 
ble universal joint connects the connecting 
shaft A with the motor shaft. The gear 
frame mechanism O performs two func- 
tions: first, reduces the speed of the motor 
and consequently increases the power ap- 
plied at the switch movement, which is 
necessary for both this switch movement 
and detector bar movement; and second, to 
cut off the motor when the switch has moved 
to its proper position—that is, has entirely. 
completely its stroke. The main gear shaft 


has mounted upon it a cam, a clutch shifter, 
a gear and a pair of clutches, which latter 
effect the disengagement of the motor from 
the switch mechanism. 

The gear and clutches are both mounted 
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on the shaft, directly connected to the motor 
armature. The clutches, although free to 
move parallel to the shaft, are keyed to the 
latter and when moved to the position which 
is controlled by the shifter are forced against 
the gear by springs. Except when one 
clutch is engaged with qnother, the gear 
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FIG. 77. 


an adjustable stuffing box. When the 
cover is removed, the entire mechanism is 
exposed for inspection. 

The motors are so constructed that the 
power which they are capable of exerting 
may be varied, by changing the armature and 
field connections. The switch machine con- 
sists essentially of the connecting shaft 4, 
lock movement K, driving rod L, pole 


is loose upon the shaft, the clutches being 
connected to the gearing, which latter is 
connected to the motor. 

The completion of the stroke causes the 
clutch to move sideways, this being ef- 
fected by the cam operating through the 
shifter, which disengages the motor and al- 
lows the armature to maintain rotation by 
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it. The counter e.m.f. set up by the motor 
during its rotation is utilized to give an 
indication through the indication magnet, 
which was explained diagrammatically in 
Fig. 72. The pin H effects the movement 
of the switch detector bar and lock plunger, 
this pin being fastened on the main gear, 
connected directly to the lock movement by 
the rod L, and to the switch by an inter- 
mittent motion when engaged with the 
crank cam P. 

The lock plunger, detector bar and pole 
changer are operated through the inter- 
position of the lock movement K. The 
link N transmits motion to the crank S by 
the rod L and to the lock plunger by the 
link J, the plunger and detector bar being 
both driven by the cam crank. A movement 
of the former would be impossible if a 
train be on the track 
in the near vicinity of 
the switch, since the 
prevention of motion 
of the detector bar 
prevents any move- 
ment of the plunger. 

Therefore, the 
switch cannot be 
thrown under these 
conditions. By means 
‘of the pole changer 
movement, E, after 
the lock plunger in 
returning has passed 
entirely through the 
hole in the lock rod, 
R, motion is imparted 
to the pole changer, G. 
The pole changer, G, 
by the action of two 
pins on the lock rod, 
R, causes this pole 
changer to be thrown 
in one direction when 
the switch has been 
thrown to the normal 
position, and in the other direction when 
the switch has passed to the reverse posi- 
tion. This movement of the pole changer 
cuts the working current from the motor, 
reverses the armature connections and 
finally completes the indication circuit. 
These operations and the switch connec- 
tions have been described in Fig. 72. 
The pole changer is either operated me- 
chanically or electrically, the latter being 
effected by the magnets in the manner 
which we have already explained. The cir- 
cuit breaker, which cuts off current from 
the magnets when the switch has reached 
its full normal or reverse position, has a 
revolving character, the entire switch being 
enclosed in a cast iron case. 


This switch is illustrated in Fig. 77 and 
consists of the insulated contact bars CG 
which make connection in both positions 
of the stroke by the stationary contact 
pieces A, fastened upon an insulating block 
D, to which connection may be made by 
the posts B, the whole being enclosed in a 
suitable case which is padlocked to prevent 
tampering. Securely bolted and braced to 
the rigid tie plate U, which is placed above 
and upon the face of the tie, is the gear 
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the momentum which has been given toframe lock movement and rails, this plate 
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thus maintaining all the parts at their 
proper distance from one another. 

The lock and front rods are shown re- 
spectively at B, T and R, the former and 
latter being bolted to the lock plunger, the 
detector bar being shown at V. Taking 
the switch movement as a whole, we have 
the following operation: Current having 


- FIG. 78. 


been delivered to the motor in the manner 
shown in Fig. 72, the latter is set in mo- 
tion, and, through the interposition of the 
train of gearing, causes the main gear with 
the pin above to pass through a complete 
revolution. At about one-third of this 
revolution the lock bolt is withdrawn, the 
detector bar being at the same time moved 
to its upper position. 

When this has been accomplished, the 
pin mentioned above, by coming in contact 
with one end of the crank cam P, throws 
the switch during the next one-third of the 
revolution. The lock rod is returned to its 
original position, and the detector bar low- 
ered during the final one-third of the revo- 
tution. When the lock plunger has passed 
through the lock rod, the pole changer is 
thrown, the motor at the same time being 
disconnected and disengaged as explained 
above, thus resulting in an indication 
through the indication magnet as already 
shown. 

The detector bars are generally fifty feet 
long and, consequently, require a powerful 
force to move them. In the manner ex- 
plained above, it is impossible for the 
switch to be thrown if the train be within 
fifty feet of the switch point. 

In Fig. 72 was shown in diagrammatic 
form a single arm high signal. This sig- 
nal includes the signal niovement proper 
and a circuit breaker. The signal move- 
ment includes an electric motor, a train of 
gears, anda megnetic brake; this brake acts 
upon the motor armature and brings it, 
when necessary, to an almost immediate 
stop. The circuit breaker consists essen- 
tially of a frame with a suitable cover, the 
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entire housing being fastened to the signal 
pole. The frame carries a set of fixed con- 
tacts; together with a sliding contact with 
the necessary operating mechanism. Sup- 
ported within the frame are two vertical 
and parallel strips upon which the fixed 
contacts with the binding posts are mount- 
ed. The operation of this circuit breaker is 
as follows: 

When the signa] arm de- 
scends it moves a rod within 
the circuit-breaker down- 
ward; a spring encircling 
this rod is thus compressed. 
When the semaphore has 
reached the full clear posi- 
tion, the upper contacts are 
disconnected and the lower 
contacts connected to the 
fixed contacts carried on the 


control the motor and 
brakes, the lower ones be- 
ing used to complete the cir- 
cuit of the distant, if such 
an arrangement is used. 
When it is desired to break 
the circuit of the switch 
mechanism by this means, 
an independent set of fixed 
and sliding contacts is pro- 
vided, which open the switch 
circuit as soon as the sema- 
phore starts to move to the 
clear position. 

Taken as a whole, the op- 
eration of the signal is as follows: Current 
having been delivered to the signal motor by 
the reversal of the interlocking lever, the 
armature is set into rotation, and, acting 


through a train of gears, moves upward — 


a chain fastened to a counter weight, which 
latter 1s connected to the signal arm by an 
iron rod, thus moving the latter to the clear 
position. When the semaphore has reached 


FIG. 79. 


the clear position, the circuit breaker opens 
the lower set of contacts and closes the 
upper set, which latter sets the brake, and 
also immediately stops the motor, thus pre- 
venting the momentum of the moving sys- 


bar. The upper contacts 
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tem from causing a breakdown. If it is 
necessary to cause the signal to assume the 
danger position, the lever on the interlock- 
ing machine is moved to its normal posi- 
tion, which takes all current from the brake 
magnet and motor, and causes the circuit 
to be completed through the motor and in- 
dication magnets, which thus open the signal 
circuit breaker. 

The motor being now free, the action of 
gravity on the counter weight causes the 
latter to fall, thus turning the motor back- 
ward and at the same time causing the 
semaphore to move to the danger position. 
At the instant that the semaphore has ar- 
rived at this position, the circuit breaker 
closes the indication circuit, and the motor, 
which by its continued revolution acts as a 
generator, sends current through the indi- 
cation magnet and releases the lever, the 
diagram of the connections in this case be- 
ing already explained. 

If the semaphore should come against its 
stop position before the brake has been set, 
the flexible connection D prevents any in- 
jury being done to the mechanism. Any 
failure of current or electrical or mechani- 
cal connection will cause the signal to im- 
mediately assume the danger position. The 
same arrangement is used in two-arm and 
three-arm signals. 

In the dwarf signal the operating means 
consist of a double solenoid connected to 
circuit breakers, these being located in the 
base of the signal and held in place by a 
frame surrounding the solenoid. When this 
solenoid is energized, the working coil exerts 
a pull of sufficient strength to move the sig- 
nal to the clear position and also to com- 
press a powerful spring which forces the 
arm to the danger position when the current 
is cut off. 

The general manner of producing power 
for the operation of the Taylor system is 
by means of a storage battery, which is 
charged by a portable generator operated 
by a gasoline engine, although if it is pos- 
sible to obtain commercial current at T10 
volts, an electric motor is often substituted 
for this gasoline engine; or, a switchboard 
is provided which allows the battery to be 
charged directly from this commercial cir- 
cuit, without employing either a motor, en- 
gine or generator. The voltage employed 
in operating switches and signal is 110, 
which requires that 55 cells of storage bat- 
tery be used, the capacity of these cells de- 
pending entirely on the number of train 
and switch movements during a certain 
time, the battery employed being of suf- 
ficient capacity to make it unnecessary to 
charge them oftener than once a week. 
Since the electric current is used exclusive- 
ly for the operation of switches and signals, 
it is possible to have the signal lamps thus 
lighted, which is a matter of great economy 
over ordinary oil lighting, especially if a 
large number of these lamps be used. 

The generators employed are shunt 
wound, operating at 1400 r.p.m. At each 
signal tower from which the signals are 
operated by the interlocking signals, a 
switchboard is provided, which is of the 
standard form used for ordinary commer- 
cial lighting. 
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A reversible pole changer which is fas- 
tened tc a switch machine is shown in 
Fig. 78. This consists of the rod F at- 
tached to the solenoid core A by the in- 
sulated piece D. These solenoids, Q and 
B, are operated by current from the switch 
machine motor. The insulated piece A 
carries the contact strips J, which make and 
break connection with the contact clips C, 
connected, as shown in Fig. 72, to the bind- 
ing posts M. A circuit closer P in the 
form of a drum is operated by the move- 
ment of the switch mechanism and makes 
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(at F) armature D, which is weighted ad- 
justably at G, makes contact with the car- 
bon contact A, adjustably placed on the 
post B. Where very heavy currents are to 
be controlled, the arrangement shown in 
the lower part of the figure is used. An 
auxiliary coil J in series with the contact 
FI, and independent of the coil -J, is pro- 
vided. The purpose of this coil is to blow 
out the arc immediately when the circuit is 
opened at H. 

An extensive application of the Taylor 
system is shown in Fig. 80, which repre- 


<==. FS 


CROSSING OF 


as C.R.1.& P. ano L.S.& M.S. 


423 
sort of “follow the leader” habit which 
seems to be established. 

The fact that the initial cost of the in- 
stallation of the normal clear system is 
greater than the normal danger system 
cannot be doubted or denied, but the run- 
ning expense is greater in the normal clear 
system, because of the fact that the track 
battery is short circuited when the signal 
is at the danger position, caused by the 
opening of a switch, and also the signal 
slot magnets are normally taking current 
from the battery. 
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or breaks contact with the clips O. This 
mechanism is enclosed within the cast-iron 
box N, provided with the cover G, which is 
gasketed by the rubber pad E to prevent 
the admission of water or moisture. 
When the Taylor signal is applied to the 
ordinary track relay system, a special form 
of track relay is necessary, which has con- 
tacts capable of making and breaking a cir- 
cuit carrying a large current at 110 volts. 
Such a relay is shown in Fig. 79, and 
consists of the electro-magnet coils C, con- 
nected. through the binding posts Æ, to the 
track in the usual manner. The pivoted 


sents the complicated arrangement of north, 
east, south and westbound signals on the 
Chicago, Rock Island and Pacific: Lake 
Shore and Michigan Southern; Illinois Cen- 
tral; and Chicago, Milwaukee and North- 
ern Railroads, at their intersection at Six- 
teenth and Clark streets, Chicago, Ill. This 
diagram is given to show the extreme ap- 
plicability and perfect protection afforded 
by this type of signal. 

Although American railroads in generali 
prefer the normal clear system, the reasons 
for this preference are not because this 
system has greater relative merits, but to a 


However, the following cannot be denied: 

(a) THE PRIMARY OBJECT OF A SIGNAL IS 
PROTECTION. It is not designed to serve the 
purpose of an ornament. 

(b) THE TENDENCY OF THE MOVING SYS- 
TEM OF A SIGNAL IS TO REMAIN IN THE 
POSITION WHICH IT OCCUPIES FOR THE GREAT- 
EST LENGTH OF TIME. 

(c) As far as protection is concerned, IT 
IS BETTER TO HOLD A TRAIN FALSELY THAN 
ALLOW IT TO MOVE ON WHEN A DANGEROUS 
CONDITION EXISTS. The importance of (C) 
can better be shown in answer to the ques- 
tion: “Which is to be preferred, a wreck 
or the loss of a few minutes’ time?” 
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Abstracts from Foreign Contemporaries 


Ageing Coefficient.- According to the 
Elektrotechnische Zeitschrift, the hysteresis 
commission of the Verband Deutscher 
Elektrotechniker has introduced a new 
term, “ageing coefficient,” defined as the 
percentage increase of the “loss coefficient” 
after the material tested has been heated 
to 100 C. for 600 hours. The “loss co- 
efficient” is defined as the iron losses, ex- 
pressed in watts, in one kilogram of ma- 
terial at a flux density of 10,000 lines per 
square centimeter, at a frequency of 5c 
cycles per second and with a magnetizing 
current the voltage curve of which follows 
the sine law. 


A Novel Type of Dynamo. —The 
Berlin correspondent of the London Elec- 
trical Review contributes an article on the 
new type of dynamo previously described 
in the Elektrotechnische Zeitschrift. The 
dynamo is primarily intended for train 
lighting. It possesses two striking char- 
acteristics: the development of an e.m.f. 
whose direction is independent of the direc- 


FIG. I.—ROSENBERG’S INGENIUS DYNAMO. 


tion of rotation, and the development of a 
current which, beyond a certain speed, re- 
mains practically constant, even though the 
speed be increased indefinitely. The meth- 
od by which these results are obtained !s 
evident from Fig. 1. A storage battery Q 
supplies current to the lamps when the 
train is at rest. This is connected to the 
feld winding ff of the dynamo and pro- 
duces the polarity indicated by the letters 
mn and ss. The main brushes BB are 
placed in a line with the pole pieces. When 
the train is at rest the battery is prevented 
from sending a current into the armature 
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through BB by the action of an aluminum 
cell included in the circuit, which only per- 
mits a charging current to pass. The auxil- 
iary brushes bb, which are at right angles 
to the line of the pole pieces, are short cir- 
cuited. If the armature is rotated either 
way the short-circuit current which passes 
between bb produces a powerful cross field, 
indicated by the letters NN and SS. It is 
this cross field which acts as the main field 
with respect to the main brushes BB. Since 
the direction of this field will be reversed 
with a reversal of the direction of rotation, 
it follows that the polarity of the main 
brushes BB is independent of the direction 
of rotation. The field produced by the 
winding ff is very weak, so that no spark- 
ing difficulty is experienced with the main 
brushes. The charging current delivered 
by BB produces a cross field along the line 
of the pole pieces, which tends to wipe out 
the weak field due to the winding f. It is 
evident that this will prevent the current 
from increasing beyond a certain limit, for 
beyond this limit the field due to # will be 
entirely wiped out, and this would cause 
the machine to lose its e.m.f. Thus beyond 
a certain speed the machine should deliver 
a practically constant current. By adjust- 
ing a rheostat included in the field circuit 
ff any requred limit may be set to the cur- 
rent. The machine may be driven by belt 
from a pulley on the car axle, or, if the 
machine be large, the armature may be 
mounted directly on the axle itself. When 
run as a motor the machine behaves some- 
what similar to a single-phase induction 
motor in that it possesses no torque when 
at rest, but when started in either direction 
will go on running in that direction. It 
exhibits the general characteristics of a 
series motor when running, the speed de- 
creasing rapidly with an increase in load. 


Catgut Belting.—The durability and 
advantages of twisted catgut cord for 
driving purposes is referred to by Mr. Raf- 
fard in an article in Revue de Mecanique. 
The relative strength of catgut greatly ex- 
ceeds that of the best leather, and it has 
been found in practice that gut cords will 
work effectively for long periods under a 
tension of 4,267 pounds per square inch, or 
ten times the load of leather belts. <A 
round cord of catgut 0.39 in. in diameter 


.would do the work of a leather strap 6 in. 


wide by one-fifth in. thick. In order that 
this material may operate under ‘the best 
conditions, it should be manufactured as 
an endless belt, and not put together with 
hook or screw fastenings at the ends, as is 
usual in catgut lathe belts. Although such 
fastenings are very convenient in practice, 
they tend to greatly diminish the strength 
and durability of the belt; a joint made 
in the process of manufacturing the cat- 
gut cord is about 20 times as strong as 
the ordinary hook or screw eye fastening. 
As gut cords can only be obtained in small 
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diameters, it is suggested that they should 
be used on grooved pulleys similar to those 
employed for rope drive. 


Remarkable Engine Performance.— 
The Engineer, of London, contains the re- 
sults of tests made on what it believes to be 
the most economical steam engine ever con- 
structed. The consumption of steam per in- 
dicated horse-power per hour during one run 
was only 8.585 pounds. The engine is an in- 
verted vertical compound of the marine type, 
with unjacketed cylinders nominally 21 in. 
and 36 in. in diameter by 3 ft. stroke, and 
was built by Cole, Marchent & Morley. Each 
cylinder had four piston valves, the admis- 
sion valves being opened by eccentrics and 
closed by springs through a Dobson trip 
gear; the cut-off on the high-pressure 
cylinder being controlled by the governor 
and on the low-pressure cylinder by hand. 
The exhaust valves were opened and closed 
by eccentrics. Steam was supplied by a 
Lancashire boiler, and superheated in an 
independently fired Schmidt superheater 
containing 1,033 square feet of surface 
exposed to the gases and 11% square feet 
of grate fire. The exhaust from the high- 
pressure cylinder was dried and super- 
heated in the reheater before entering the 
low-pressure cylinder. The exhaust was 
discharged into a specially erected surface 
condenser in order that the steam consump- 
tion might be ascertained by measurement 
of the air pump discharge. This condenser 
had about 1,200 square feet of surface. In 
all, six trials were made—two at maximum 
load, two at about three-quarters load, one 
at rather more than half load and one at the 
lightest load possible, viz., driving the mil! 
shafting only. During the tests the tem- 
perature of the steam at the stop valve of 
the engine was about 720° to 750° Fahr. 
and the steam consumption per indicated 
horse-power per hour was as follows: 


471 indicated horse-power ............ 3:187 Ibs. 
341 indicated horse-power ............ .784 Ibs. 
258 indicated horse-power ............ 8.742 lbs. 
145 indicated horse-power ............ 8.585 Ibs. 


The thermal efficiency of the engine, cal- 
culated on the basis of the method pro- 
posed by the Institution of Civil Engineers, 
gives about 22.07 per cent. The engine was 
said to have been working nearly a year 
before the tests: were made. During the 
trials it ran most satisfactorily, without a 
leak anywhere and with every bearing cold. 
After stopping one of the high-pressure 
steam valves was taken out, and both the 
packing rings and the liner in which jit 
worked were found in perfect condition. 
An incident which speaks well for the con- 
struction and workmanship on the engine 
occurred the day before the tests were 
made. The pyrometer on the superheater 
stuck at about 650° Fahr., and the fireman, 
thinking that the heat was not high enough, 
fired hard until the first indication of some- 
thing wrong was that the covering of*the 
pipes took fire. A thermometer was then 
placed in the engine stop valve pocket and 
indicated 840° Fahr. When it is realized 
that this means black red it will be granted 
that the engine will work satisfactorily 
with an abnormally high superheat. 
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New Lock Nut Washer. —There have 
keen numerous devices and special de- 
signs of nuts and washers, or a com- 
bination of both, to make trustworthy lock- 
nuts. The latest that has come to our 
notice appears in The Engineer, of Lon- 
don. The feature consists of a washer 
which has a V-shaped projection diagonal- 
ly across it. This collar fits into a recess 
in the bottom of the nut, the recess being 
made exactly to fit the collar. By this 
meafis when the nut is being tightened the 
washer is also turning with it. It is claimed 
that it is so difficult to loosen the nut, since 
it cannot move unless the washer moves, 
that it will always remain tight. The bear- 


FIG. 2.—-LOCK NUT WASHER. 


ing surface of the washer being greater 
than that of the nut, the friction, and con- 
sequently the resistance to motion, is 
greater than if the nut were simply bedded 
on the washer without the projection. 


The Leitner-Lucas Train Lighting 
Dynamo.—The London Electrician con- 
tains an illustrative description of the 
Leitner-Lucas system of train lighting 
which is in use on many European and 
Asiatic railroads. The dynamo is usually 
designed to generate a practically constant 
voltage over a wide range of speed. As 
will be evident from the diagram of con- 
nections shown in Fig. 4 the voltage regu- 
lation is electric and purely automatic, the 
mechanical device shown to the left bemg 
a reverse current cut-out. The illustration 
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represents the improved form, differing 
from the system formerly used in that one 
dynamo armature now performs the work 
previously done by two. In the old system, 
a small generator called the demagnetizing 
dynamo was keyed to the shaft of the main 
dynamo and served for weakening the field 
as the speed increased, thus causing the 
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voltage at the dynamo terminals to remain 
practically constant. In the improved ar- 
rangement, however, this auxiliary machine 
is dispensed with, its place being taken by 
an extra pair of brushes, D D,, bearing on 
the commutator. At starting terminal Dı 
is positive and D is negative, so that the 
voltage between D and D, assists that at 
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FIG, 4.—LEITNER-LUCAS 


the main brushes in sending the exciting 
current through the field coils. The fields 
are thus rapidly built up; but as the cur- 
rent flowing out of the armature, G Gi, in- 
creases, the armature flux in the direction 
of G G: also increases and the original volt- 
age between D and Dı is gradually reduced 
and then reversed in direction, D: becom- 
ing negative and D positive. As the dyna- 
mo speeds‘up the voltage between D and D. 
rises and chokes the shunt current through 
Gz more and more; the result being that 
the dynamo voltage is kept at a constant 
value. Gs in Figs. 3 and 4 is a small field 
coil in series with the lamps and carries 
current as soon as the lamp circuit is closed 
by the switch Æ. While this auxiliary coil 
is not absolutely necessary, its use is ad- 
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FIG. 3.—LEITNBR-LUCAS GENERATOR. 


vantageous as it renders the excitation of 
the dynamo quite positive and independent 
of the remanent magnetism. G: is an ordi- 
nary shunt winding across the main 
brushes, G Gi, and is protected at either 
end by a fuse, H. As actually constructed 
the generator has 4 or 6 poles, two of 
which are for the excitation. The auto- 
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matic switch, C, performs the function of 
cutting the dynamo from the battery circuit 
whenever the back e.m.f. of the latter ex- 
ceeds the voltage of the former. When the 
dynamo voltage has reached a value suf- 
ficient to charge the battery, the battery is 
again automatically cut in. Fig. 3 shows 
the details of the generator. The frame 
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TRAIN LIGHTING SYSTEM. 


is of cast steel with cast iron end covers 
and laminated pole shoes. Its complete 
weight is about 3 cwt. and its normal out- 
put is from 40 to 50 amperes for a 12-cell 
battery (i. e., 24 to 32 volts). The four 
main brushes are marked A, the auxiliary 
brushes being denoted by the letter B. L 
is a small wheel with a toothed periphery 
fixed to a spiral spring and when turned one 
way or the other increases or diminishes 
the pressure on the carbon brushes. The 
action of the reversing mechanism is as fol- 
lows: A suitably shaped metal piece, H, 
carrying the pin, J, rotates with the shaft. 
At normal speeds the heavy part of H is 
forced outward by the centrifugal force 
against the springs, and the pin, J, passes 
underneath the trigger, K, of the reversing 


moving 


mechanism. When the train is 
slowly the pin, /, strikes K, but the latter 
gives way and a faint tick is heard every 


revolution. When the train comes to a 
standstill, the pin, J, is farthest from the 
shaft, and when the train begins to move in 
reverse direction the trigger, K, is struck 
from the opposite side, and since it cannot 
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give way in this case the whole brush is 
caused to rotate. Ms is a small trolley 
wheel which runs on a segment, and the 
backward rotation of the brush gear occurs 
only so long as M: runs on this segment. 
If the trolley wheel M: runs beyond this 
segment the trigger, K, gives way again to 
the pin, J, and the clicking sound is heard 
until pin, J, is drawn down on the shaft by 
the centrifugal force acting on H. The 
spring stops, P, R, prevent the brush gear 
from overshooting the mark. Instead of 
using flexible conductors in connection with 
the movable brush gear, suitable collectors, 
N, bearing on metal segments, O, are used. 
When supplying about 40 amperes at 26 
volts no sparking is discernible at the dyna- 
mo. brushes for speeds varying from 400 
to 1500 r.p.m. A single battery with spe- 
cial Planté positive plates is used. 


Telephone Protector.—L’I/ndustrie Elec- 
trique contains an illustrated description of 
the protective device for telephone apparatus 
which has been devised by M. Van Deth, 
and possesses some advantages over the or- 
dinary heating coil. The device is shown by 
Fig. 5 herewith and consists of a small 
solenoid, connected in series with the line. 
If an excess of current passes along the line 
the plunger of the solenoid lifts and in so 
doing strikes a detent and thus releases the 
spring of a contact which opens the circuit. 
The plunger of the solenoid then resumes 
its original position and the device may be 
reset by pressing on a projecting knob. The 
advantages claimed for this device over the 
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FIG. 5.—VAN DETH TELEPHONE PROTECTOR. 


heating coil are the smaller resistance, the 
quick opening of the circuit, the easy reset- 
ting of the device and the inductance of the 
coil which assists the lightning arrester in 
its operation. 
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Street Lighting.—Our English contem- 
poraries contain E. E. Hoadley’s paper on 
street lighting read before the Incorporated 
Municipal Electric Association. The major 
portion of the paper is devoted to the light- 
ing of side streets, where arc lamps are out 
of the question. In this respect the Nernst 
lamp has been found an efficient substitute. 
He gives his experience with this type of 


lamp at Maidstone. The author has some: 


350 posts at the present time, most of them 
having a ‘%4-ampere lamp rigidly fixed and 
suspended from a swan-neck at the top of 
the existing gas column, the burner being 
about Ir ft. from the ground, each lamp 
being housed in by the upper part of a spe- 
cial reflector which is used to get a better 
distribution of the light. Clear glass globes 
are used, the general public preferring bril- 
liancy to good distribution, although a good 
many prism globes were used at first. There 
are also some 30 posts fitted with the new 
type lamp, but these have been in use for 
so short a time that the author cannot speak 
with any certainty as to their performance. 
The former type, however, has been in use 
at Maidstone for about three years, and 
during this time the life of each individual 
burner has been kept very accurately, and 
from the results obtained from a good many 
hundreds, it is found that the average life 
is 676 hours, and this has somewhat im- 
proved lately. Very few resistances fail, 
but there has been at various times a good 
deal of trouble with the cut-out coils in the 
lamps burning out; this was pointed out 
to the German makers, and evidently more 
attention has been given to this point, as 
lately very little trouble in this direction 
has been experienced. It is the author’s 
general experience that wet weather exer- 
cises a deleterious effect on the burners, 
which have to be replaced much oftener 
during a spell of wet weather than during 
an equal period of fine weather. The aver- 
age illumination results obtained from a 
14-ampere “A” type burner with a well- 
designed reflector compare very favorably 
with results taken by the author from a 
single gas mantle in good average condi- 
tion throughout the town. Experiments 
were also made with the “Luna” type of 
lamp, but owing to the position of the 
burner the distribution of light is not in 
the author’s opinion at all satisfactory or 
suitable for street lighting; no arrangement 
of reflectors that he has, up to the present, 
been able to devise has got over the fact 
that the larger proportion of the light is 
thrown vertically downwards. To sum up 
the author’s experience with Nernst lamps 
in a few words, the greatest fault he has 
to find with them is their want of uni- 
formity. This is most apparent in the life 
of the burners, as, although the average life 
obtained in Maidstone is 676 hours, yet 
they have had many burners in use for over 
1000 hours, and several between 2000 and 
3000, equally they have had many which 
have failed before they have reached 100 
hours burning. This want of uniformity 
is also noticeable in the way in which the 
candle-power falls off, some burners do not 
appreciably drop for quite a long life, while 
others lose a great deal of their light-giving 
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properties in a very short time, and will 
then last in this condition for a long while. 
The author then considers the three prob- 
lems which confront the station engineer 
before he can get the street lighting into 
his own hands. To give a light at least 
equal to that given by the ordinary gas man- 
tle: A %4-ampere “A” type lamp at 230 volts 
will give a degree of illumination superior 
to that given by a gas mantle, both when 
measured by an illumination photometer in 
the streets, and, what is far more important, 
when judged by the eye of the general pub- 
lic. This point having been settled, there 
remain the two more important ones, 
namely, that the cost shall not be greatly 
in excess of the cost of gas lighting, and 
that the electricity supply works shall get a 
profit out of the business. As a result of a 
great many inquiries the author finds that 
the annual cost per post for a gas lamp 
having a single mantle. varies from $15 to 
$20 as a general rule, which price is inclu- 
sive of trimming and maintenance charges ; 
and he thinks $17.50 an average figure. 
These gas lamps are generally placed at 
distances apart varying from 40 yds. to 50 
yds., thus the cost of lighting a mile of 
street will vary from $612.50 to $770 ac- 
cordingly. An equally illuminated street 
can be got by means of %4-ampere Nernst 
lamps placed at a distance of 55 yds., al- 
though in Maidstone, as the existing gas 
columns are used, they average 50 yds., and 
the author hopes to be able to show that a 
1%4-ampere lamp can be kept alight from 
dusk till dawn for $17.50 per annum. The 
lamp having a 220-volt burner and a 20- 
volt resistance on a 230-volt circuit requires 
390 Board of Trade units during the year, 
and has actually cost $2.25 for renewals of 
burners, resistances, etc., $2.50 for lighting 
and extinguishing and cleaning; interest and 
sinking fund charges, calculated at 6 per 
cent on $30, absorb $1.80, repairs and main- 
tenance of fuses, etc., have actually cost 
70c. per annum, thus leaving $10.25 for the 
390 units of electricity consumed. 


Current Limiter—L’Electricien contains 
an illustrated description of overload relay, 
the purpose of which is to control the ac- 
tion of a fuse. The device, which is shown 
diagrammatically by Fig. 6 herewith, con- 
sists of a wire through which the current to 
be controlled passes, and the expansion of 
which when heated allows it to be drawn to 


FIG. 6.—CURRENT LIMITER. 


one side by a spring. When moved to the 
side the wire closes two contacts, one after 
the other. As shown in the diagram, a 
heating coil is placed around the fuse which 
carries the whole current in the usual way, 
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but is capable of withstanding a consider- 
able overload. When a slight overload is 
thrown upon the system the wire expands 
and a contact is closed which results in cur- 
rent being sent through the heating coil con- 
nected in series with the resistance. By 
this arrangement the fuse will be melted in 
about five minutes should the load exceed 
the normal by a few per cent. With an ex- 
cessive overload. the expansion of the hot 
wire iS so great that the second contact 
is closed. This cuts out the resistance of the 
heating circuit and melts the fuse in thirty 
or forty seconds. When this result obtains 
the circuit is of course opened and the wire 
in cooling cuts out the heating circuit. The 
device may be used on either alternating or 
direct-current circuits. 


Statter Time-Limit Device.— The Lon- 
don Electrician describes the novel, yet 
simple, time-limit device shown by Fig. 
7 herewith. It consists of a cylindrical 
plunger which is drawn up vertically into 
a solenoid when the current in the latter 
exceeds a predetermined amount. In or- 
der, however, to prevent the plunger from 
responding at once to the pull, a flat brass 
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FIG. 7.—TIME LIMIT DEVICE. 


disc is fixed at its lower end, the disc ly- 
ing flat against the bottom of the receptacle 
which encloses the whole mechanism. The 
bottom of the receptacle is covered with a 
layer of oil or glycerine, and the plunger 
cannot rise immediately when an overload 
occurs owing to the “suction” effect. It 
rises ultimately, and the time it takes to 
overcome the suction effect depends on tlie 
pull. The receptacle referred to can be 
screwed up or down, so that the relative 
position of the plunger and solenoid may be 
speedily altered. This, of course, serves 
to adjust the current strength at which the 
device will begin to act. 


Load Factor.—The London Electrician 
gives an abstract of a paper read at the 
tenth annual convention of the Incorporated 
Municipal Electrical Association by A. Sin- 
clair, on the load-factor and its effect upon 
a central station. The author thinks it 
plain from his remarks that it is essential 
to the cheap generation of electricity to in- 
crease the load-factor of a station by every 
possible means. He would advise first, the 
increasing of the ordinary lighting load by 
systematic canvassing, thereby bringing be- 
fore the notice of probable consumers, in an 
attractive form, by booklet or otherwise, 
the great advantages of electric lighting 
over other forms of illumination; lighting 
is mentioned because, although an increased 
lighting load does not materially decrease 


AMERICAN ELECTRICIAN 


the cost per unit, still the larger the output 
the better it is for the general welfare of 
the undertaking. Secondly, public lighting 
should be extensively used, for by its use 
the financial position is so improved as to 
allow energy to be sold at cheaper prices; 
Edinburgh and Glasgow may be cited as 
typical examples of the fruitfulness of this 
supply. He also is of opinion that this 
point does not always receive its due con- 
sideration, and where it is tried, more or 
less extensively, its progress is often throt- 
tled by the charge per unit being too high, 
thus affording adverse comparison with 
other forms of street illumination. Thirdly, 
and on this point he lays particular stress, 
that great hopes may be held for the future 
of stations by dispensing power on a large 
scale to small users at cheap rates. Where 
powers are held for the hiring out of 
motors, this class of consumer is making 
great headway because many view with 
much apprehension the scrapping of their 
present plant and substituting electricity 
with what they think the possibility of fail- 
ure. When they know 
that by hiring a motor 
their liability—should 
they wish it— ends 
with the year, they 
are more prone to en- . 
ter into a trial in 
what they consider to 
be more or less an ex- 
periment. The experi- 
ence in this direction 
in Swansea has been 
to add very largely to 
the business, and to 
some extent to ac- 
count for its success- 
ful running; in two 
years they have im- 
proved their load-fac- 
tor from 12 to near- 
ly 18 per cent. With regard to traction he 
says not many stations are fortunate to 
have this valuable asset, but the experi- 
ence of those having such a load is quite 
sufficient to demonstrate its help in produc- 
ing excellent results. Another feature 
touched upon was his belief that electricity 
cannot be purveyed , a uniform price per 
unit cannot be fixed, but must depend on 
the nature of the supply—+. e., quantity and 
load-factor. The maximum demand sys- 
tem meets the requirements of the case, but, 
unfortunately, its explanation is so compli- 
cated to the ordinary individual that he 
either cannot or will not try to understand 
it. The author suggests that if a system 
simple in itself could be arrived at whereby 
a customer's load-factor could be readily 
and easily ascertained, his charge per unit 
could then be regulated by a discount on 
its price. By some such means the ordi- 
nary customer, usually a man of business, 
would be appealed to because he would 
readily accept the situation if he is aware 
that his account is subject to a discount on 
the quantity of energy he uses, whereas 
when confronted with the complex explana- 
tions of the maximum demand, he is amazed 
—always confused—and if his bill be high, 
never satisfied. 
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Some Recent 
Electrical Patents 


Multiple-Switch Motor Start er.—Mo- 
tor starters comprising a series of switches 
arranged to be thrown in successively and 
thereby cut out sections of a starting resist- 
ance are familiar to every one concerned. 
One of the later developments along this 
line is represented diagrammatically by 
Fig. 1 and has been patented by Mr. Fred- 
erick Mackintosh, of Schenectady, N. Y. 
The apparatus includes an overload circuit- 
breaker, 4, of the usual type, a no-voltage 
circuit-breaker, 11, and the multiple-switch 
starter. When the no-voltage switch is 
closed it sets a multiple latch in the paths 
of detents on the starting switch levers, 18, 
this latch serving to hold the switches in 
after they have been closed by hand and 
to release them all when the no-voltage 


FIG. I.—MULTIPLE SWITCH MOTOR STARTER. 


switch opens. The no-voltage switch :s 
held closed by the dog, 14, which is in turn 
held by the release magnet, 13, connected 
across the motor terminals in series with a 
resistance, x. If the current supply should 
fail or if the overload circuit-breaker, 4, 
should open, the release magnet will, of 
course, be de-energized and allow the spring 
to pull away the dog, 14, releasing the 
switch, 11; this switch will be opened by a 
spring (not shown) and release the indi- 
vidual starting switches, 18. The connec- 
tions of these are of the familiar plan. Pat- 
ent No. 793,454. 


Carbon Resistance Rods.—It is desir- 
able in the application of “stationary” light- 
ning arresters to provide a high resistance 
in series with the discharge gap in order to 
limit the flow of generator current after 
the arc has been established by the light- 
ning discharge. In practice difficulty has 
been found in obtaining a suitable material 
of which to make this resistance. Accord- 
ing to a patent recently issued to Mr. Willis 
R. Whitney, of Boston, Mass., he proposes 
to use a mixture of carbon dust and some 
binding material, such as ordinary clay, 
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and to employ novel means for making rods 
of this mixture which shall have uniform 
resistance. The inventor states that the 
lack of uniformity hitherto obtained was 
due to a surface coating of carbon, and 
that when this is removed, even to a depth 
of only a few thousandths of an inch, the 
conductivity of the rod is greatly decreased, 
and rods of the same size and shape have 
almost uniform resistances. - The removal 
of the surface coating, he states, 1s con- 
veniently effected by exposing the rods to 
- intense heat in the presence of air. Patent 
No. 792,638. 


Motor Controller. —In the construction 
of speed-controlling rheostats for electric 
motors it is customary to equip the ap- 
paratus with a spring to return the regu- 
lating arm to the “off” position when 
the latter is released, and a detent of 
some sort adapted to hold the arm in 
any position at which it may be set, the 
detent being usually released electro- 
magnetically. A combined speed-regu- 
lating rheostat and motor starter of this 
general type has been devised and pat- 
-ented by Mr. W. C. Yates, of Schenec- 
tady, N. Y., the essential features of 
which are shown by Fig. 2. The de- 
tent for the controlling arm consists 
of a brake band, 13, around a drum, 

12, the drum being mounted on the 
same spindle with the arm and the band 
being controlled by an electromagnet, 
19. The device further embodies the 
feature of separate starting and regu- 
lating contacts, the brake remaining en- 
tirely relaxed while the arm is passing 
over the starting contacts, 4. This is 
effected by the method of connecting 
up the brake magnet; so long as the 
arm is within the range of the contact 
strip, 7, the field winding, 25, of the 
motor is connected directly across the 
circuit, but when the arm passes to the 
button, 8, the brake magnet is inserted 
in series with the field winding. The 
starting resistance, 5, is in the armature cir- 
cuit, as usual, while the speed-regulating re- 
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FIG. 2.— MOTOR CONTROLLER. 


sistance, 9, is in the field circuit. When the 
starting resistance has been all cut out the 
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magnet and brake come into action and 
hold the arm in any position beyond; upon 
the failure of the supply current the mag- 
net releases the brake, of course, and the 
arm is drawn to the “off” position by a 
spring in the ordinary manner. Patent No. 
793,494. 
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CENTRAL STATION ENGINEERS. 


X. 


G. W. Brine. 


G. W. Brine was born in Cambridge, 
Mass., on Sept. 9, 1867. He graduated from 
the Winchester High School in 1884 and 
made his entree into the electric light field 
as assistant hookkeeper in the office of the 
southern district of the Edison General 


G. W. BRINE. 


Electric Company, the headquarters of 
which were located in Atlanta, Ga. He re- 
tained this position until the district was 
abolished, shortly before the consolidation 
of the Edison General Electric Company 
and the Thomson-Houston Electric Com- 
pany, when he accepted a position in the 
New York office of the General Electric 
Company, afterward being transferred to 
the Boston office. He returned to Atlanta. 
Ga., in August, 1892, accepting the posi- 
tion of auditor of the southern office of the 
General Electric Company. He remained 
with tlis company until 1894, and on Janu- 
ary i5 of that year he accepted a position 
as cashier of the Georgia Electric Light 
Company. His steady application to the 
interests of the company resulted in his 
being promoted to secretary-treasurer and 
manager, which position he held until the 
consolidation of all the railway and light- 
ing companies in the city of Atlanta, in 
April, 1902. He was then made vice-presi- 
dent and treasurer and manager of the 
electric department of the Georgia Railway 
& Electric Company, into which company 
all the other companies were merged. 
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THE LIGHTING SITUATION IN SPRINGFIELD. 
OHIO. 


To the Editor, American Electrician: 

We noticed a statement in your June num- 
ber, in the department of Central Station 
News, concerning the situation in the elec- 
tric light business in Springfield, Ohio. 
This item stated that the People’s Light, 
Heat & Power Company had bought up all 
of the electric light plants and merged them 
into one, thereby giving them a monopoly of 
the business in this city. We wish to cor- 
rect this statement, as The Home Lighting, 
Power & Heating Co. has been established 
in this city for five years and furnishes at 
the present time 75 per cent of the commer- 
cial lighting of the city. It is now putting 
in a complete steam heating system for he: 

ing the public and private buildings of 
Springfield, and has just purchased 
1000 horse-power more in boilers and a 
500-kw., three-phase Westinghouse tur- 
bine-generator, which in addition to 
our 110-volt machines, gives us 1000 
kilowatts of generators, besides a 300- 
kw. motor-generator. 

As we are in the business to stay in 
this city, and are furnishing a great 
amount of the private lighting, we think 
your statement does us an injustice; 
The People’s Light, Heat & Power Co. 
certainly has not a monopoly of the 
business here. A correction in the Au- 
gust issue would be no more than jus- 
tice to ourselves, and we would appre- 
ciate it. 

Springfield, Ohio. W. N. ZurFLuH. 


[We take much pleasure in giving 
space to the above correction of the 
statement to which Mr. Zurfluh refers. 
It was made in good faith, of course, 
on what we considered good authority, 
but it is manifestly impossible for us 
to verify news items of this character 
before publication. We use all known 
precautions against misstatements, but 

it 1S impracticable to prevent them abso- 
lutely, and when they occur we appreciate 
corrections of them.—Eprror. ] 


NOTES. 


New Incandescent Lamp.—A Frenchman 
named Canello has devised a new incan- 
descent lamp having a filament formed of 
oxides of alkaline earths covered with a 
thin layer of metallic osmium. 


The Colorado Electric Light, Power and 
Railway Association announces that its third 
annual convention will be held at Glenwood 
Springs, Colo., September 18 to 20 inclu- 
sive. 


Machinery Wanted.—It is authentically re- 
ported that the Standard Electric Light. 
Heat & Power Company, of Avoca, Pa., is 
in the market for a direct-connected gen- 
erating unit and a belted set, the generators 
to give two-phase alternating currents at 60 
cycles. 
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Condolence in Order.—The city council of 
Ashland, Ore., recently passed an ordinance 
to install a municipal electric light and 
power plant to cost about $50,000. 


United Engineering Building.— The com- 
mittee in charge of the work on the United 
Engineering Building has awarded the con- 
tract for the erection of the structure; the 
contract price was $795,000 for the edifice 
alone. It is hoped that the building will 
be completed and furnished ready for occu- 
pancy by October, 1906. 


Electricity and Red Nuses.—A cable dis- 
patch from Berlin says: “Prof. Lassar, a 
famous Berlin skin specialist, has found 
means to restore red noses to their normal 
color and uses. An instrument, shaped like 
a large tooth brush, with forty platinum 
wires instead of bristles, is used, and this 
is connected with an electrical machine. 
The treatment consists of hammering the 
lurid nose till it bleeds, when the treatment 
is stopped for a day. Two hammerings a 
week for some months suffice to eliminate 
the excessive redness.” It is not stated how 
much hammering is required to eliminate 
the nose entirely. 


+ Successful” Municipal Plant Operation. — 
A daily New England paper has someone 
on its staff who is not devoid of technical 
intelligence. In a recent issue it was stated 
that “Marblehead appears to have been the 
most successful of the towns operating their 
own (lighting) plants, for its net loss 
amounts to only $1500, while that of Dan- 
vers amounts to $4000, and Peabody’s is 
$9000.” If the writer had gone farther 
afield he might have congratulated Marble- 
head more enthusiastically, if not violently. 
upon finding that at Greenfield, Ind., where 
the city owns and operates the electric light 
plant and water works, more than $17,000 1s 
required for making repairs and improve- 
ments on the light plant, while the city not 
only has no money available, but is in debt 
up to the legal limit. 


Street Railway Conventions.— The an- 
nual convention of the Street Railway Ac- 
countants’ Association of America will be 
held in Philadelphia, Pa., September 28, 
29 and 30, with headquarters at the Hotel 
Walton. The Mechanical and Claim 
Agents’ Association will meet on Monday 
and Tuesday, September 25 and 26. The 
American Street Railway Association will 
meet on Wednesday and Thursday, Sep- 
tember 27 and 28. The annual convention 
of the American Street Railway Associa- 
tion will be held in Philadelphia, Pa., Sep- 
tember 25 and 30. A pavilion of the Phila- 
adelphia Museum and an adjoining build- 
ing will be used for exhibition purposes. 
The Pennsylvania Railroad has a switch 
track entering the building, which has about 
soo feet of track under cover. Outside of 
the buildings there is space for outdoor 
exhibits and two railroad tracks. 


Electrical Contractors’ Convention —The 
National Association of Electrical Contrac- 
tors held its annual convention in Boston 


` put in service on July 1. 
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the week beginning Wednesday, July 19. 
The convention was accompanied by a large 
exhibition in Mechanics Building, where 
also the sessions were held. As the pro- 
ceedings are conducted with closed doors 
and the convention is in session at this 
writing there is nothing of interest to re- 
port as to what was done. The intense 
heat has interfered with a very large at- 
tendance, but there were 173 delegates reg- 
istered and 263 guests—supply men, ex- 
hibitors, etc. The New York contingent 


arrived on a special train under the con- , 


duct of Mr. Alex. Henderson, master of 
transportation, some thirty being on board 
and a very pleasant trip being made. The 
dinner of the association was given on 
Wednesday night, but the attendance was 
limited to members of the association only. 
On Thursday the association and registered 
guests went on a trip to Nantasket Beach 
by boat and dined at Wade’s Nantasket 
Point Hotel. 


Ontario Power Company Begins Operations — 
On July 1 the Ontario Power Co., of Niag- 
ara Falls, for the first time applied potential 
to its 60,000-volt transmission line. Work 
was begun upon this development of 200,000 
electrical horse-power in March, 1902, over 
three years ago. On June I5 water was ad- 
mitted to the intake works, now completed 
for the full capacity, and on June 22 the first 
10,000-h.p. unit, generating three-phase, 25- 
cycle current at 12,000 volts, was put in 
motion. The first set of step-up trans- 
formers to raise the potential from 12,000 
to 60,000 volts, each of 2500 kilowatts ca- 
pacity, oil-insulated and water-cooled, was 
The permanent 
transmission line, at present only partially 
completed, consists of duplicate lines of 
49-ft. tripartite steel towers, carrying por- 
celain insulators of a new type on iron pins, 
and aluminum cables nearly an inch in 
diameter. The average length of span is 
550 feet. The present expectation is to 
have three units, with a total capacity of 
30,000 horse-power, delivering power by the 
last of September. 


Wages for Beginners—The General Elec- 
tric Company, which is looking for appren- 
tices at its West Lynn factory, in response 
to inquiry, announces the following salaries: 
To graduates of high schools only—draw- 


ing office apprenticeship course, $5.33 per 


week for first six months, $6.30 per week 
for second six months, $7.28 per week for 
third six months, $8.25 per week for fourth 
six months, $9.22 per week for fifth six 
months, $10.67 per week for sixth six 
months. There will also be a bonus of $75 
distributed if the three years of service 
have been satisfactory. Shop apprentice- 
ship course, $4.48 per week for first six 
months, $5.60 per week for second six 
months, $5.72 per week for second year, 
$7.84 per week for third year, $9.24 per week 
for fourth year; bonus of $100 at expira- 
tion of term if services have been satisfac- 
tory. For high school students and gram- 
mar school graduates—shop apprenticeship 
course—$3.36 per week for first six months, 
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$4.48 per week for second six months, $5.60 
per week for second year, $7.00 per week fr 
third year, $8.40 per week for fourth year; 
bonus of $100 at expiration of term if ser- 
vices are Satisfactory. 


Testing Rubber - laselated Wire-—A 
conference was recently held at the rooms 
of the National Board of Fire Underwriters 
for the purpose of devising ways and 
means for testing all rubber-insulated wire 
manufactured under the rules of the Na- 
tional Board of Fire Underwriters and to 
prevent the introduction into commercial 
use of any wire which proves inferior to 
the standard demanded by the National 
Board. Reliable manufacturers would then 
be protected against unfair competition and 
the use of wire with defective rubber in- 
sulation would be practically prevented. A 
committee consisting of six members to 
form the Wire Inspection Bureau was 
chosen at this meeting. This bureau will 
draw specifications for testing rubber-in- 
sulated wire manufactured under the rules 
of the National Board, decide on such tests 
and when and how they are to be made. 
The bureau will also appoint the necessary. 
electrical inspectors, three being considered 
sufficient at present, who shall from time to 
time visit the testing laboratories of any 
factories making rubber-insulated wire and 
supervise, make and verify tests specified 
by the bureau. The necessary expenses 
will be raised by issuing stamps and sell- 
ing these to the different manufacturers at 
a charge of one cent per 100 ft. of wire 
tested. These stamps will be attached to 
the coils of tested wire by the manufac- 
turers themselves and serve as a guaran- 
tee that wire so stamped has successfully 
withstood the tests specified by the bureau. 
The majority of the rubber-covered wire 
manufacturers have agreed that on and 
after October 1, 1905, all National Code 
wire manufactured by them will be made 
up under the new specifications and duly 
tested, and will also bear the identification 
mark of the Wire Inspection Bureau. It 
is understood that a reasonable time will 
be allowed after this date for the disposal 
of code wire, manufactured before October 
I, not bearing the stamp, and with this un- 
derstanding the October list of electrical 
fittings will contain the names of all rub- 
ber-covered wire manufacturers agreeing 
to the tests and to the use of identifica- 
tion stamps. The Wire Inspection Bureau 
will supply identification stamps for 250- 
ft., 500-ft. and 1000-ft. coils. No wire will 
be considered as having been tested which 
does not have an identification stamp. 
The stamp will be on linen paper and will 
be fastened to the shipping tag attached to 
wire coils. They will be provided with 
serial numbers and on coils of less than 
the above specified lengths a credit for ex- 
cess in stamp value may be obtained from 
the Inspection Bureau. The stamps are to 
be cancelled by the manufacturer when 
used, the date of manufacture of wire also 
being plainly shown. The Wire I:spection 
Bureau specification giving factory tests, 
which will be required on all wire having 
approved stamps, will be issued shortly. 
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A Progressive Central Station Idea. 

An interesting piece of central station 
advertising is now being carried out in 
Cambridge, Mass. The Cambridge Elec- 
tric Light Company recently completed a 
new plant on Western Avenue, bordering 
the Charles River Parkway, and visitors 
are encouraged to visit and inspect the sta- 
tion, as in the case in many other places 
where interesting plants have been installed. 
When anyone applies at the company’s of- 
fice for a pass through the station, he is 
handed a neat pamphlet which is an illus- 
trated guide to the plant and enables the 
visitor to go through with his eyes open to 
the purpose and meaning of the equipment. 
The pamphlet describes in very concise but 
clear phraseology all of the machinery and 
apparatus, from the coal-conveying cars to 
the lightning arresters, explaining the sev- 
eral conversions of energy along the way. 
The booklet is illustrated with excellent re- 
productions of photographs, and at the end 
is an inset showing the view from the top 
of the chimney, which is 255 ft. high. The 
Boston Edison Company has also distributed 
pamphlets descriptive of its system and sta- 
tions, these being ordinarily found at the 
company’s permanent Head Place exhibit. 
The idea is an excellent one. 


——— ee 


Ventilation in Isolated Plants. 


Although the engine and boiler rooms of, 
most isolated plants installed in restricted 
locations necessarily inflict considerable dis- 
comfort on the operating shifts in hot 
weather, much can be done to relieve the 
situation by the judicious employment of 
fan motors. In fact it is difficult to sug- 
gest a better way in which the owner of 
such a plant can spend a little money for 
the comfort of his employees than to pur- 
chase a few small electric fans for use in 
the hot corners of the premises. For many 
reasons the tenants of modern office build- 
ings have been growing more and more 
dependent upon the fan-motor to carry 
them through the rigors of the hot sum- 
mer, so that it would be trite to argue the 
importance of such equipment as a necessity 
instead of a luxury; the fact is almost uni- 
versally appreciated. The point is, how- 
ever, that the use of the fan-motor in the 
engine and boiler room has not as yet been 
pushed to anything like the degree that it 
reasonably might be. 


What is needed in practically every case 
is a complete change of air in continuous 
and steady progression; for which purpose 
there must be an appropriate inlet and 


outlet. Little is gained by simply stirring 
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up the air over and over again by operating 
a single fan-motor in one corner of a prac- 
tically shut-in room. The proper design of 
a modern isolated plant should naturally in- 
clude the provision of adequate ventilating 
facilities, but where such work has not been 
done it is seldom a difficult matter to rig up 
at least a temporary series of ducts for use 
while the warmest weather lasts, and if the 
matter is intelligently handled the results 


ought to be thoroughly satisfactory. In 
the boiler room the main point is to bring 


cool fresh air from out of doors; the fires 
will generally dispose of the outlet problem, 
although an exhaust fan in the upper part of 
the room is sometimes a great help. Both 
inlet and outlet facilities need careful plan- 
ning in the engine room, and throughout 
the entire plant an important point is not 
to neglect the condition of the pipe cover- 
ing. The cost of operating even half a 
dozen fan-motors continuously is so small 
that it is worth trying in every case where 
the ventilation problem presses. 


2 ——_—_+---9—____. 
Power Plant Design. 


Although one of the most interesting 
things about power plant design is the 
variety of treatment possible under differ- 
ent conditions, there is no doubt that such 
work is often carried too far away from 


_the fundamental features of practice which 


nearly two decades of experience have 
shown to be desirable. It is not so much 
a question of special or standard apparatus 
as it is a matter of arrangement. In al- 
most every power plant which we visit, not- 
able differences in design are immediately 
apparent in comparison with previous in- 
stallations, and while this is to a certain 
extent natural and desirable, it is frequently 
impossible to escape the conviction that the 
designers failed to appreciate the lessons of 
previous work. 


For example, in two recent office build- 
ing plants the power and lighting loads 
are distributed from the same and only set 
of bus-bars, and it is not too much to say 
that the result is a disgrace to modern 
engineering. Years ago it was shown that 
where the power load is heavy in proportion 
to the lighting output, incandescent lamps 
do not operate smoothly on the same circuit 
that supplies electric elevators ; unless a stor- 


age battery is installed to take up the ele- 


vator current fluctuations, there is small 
hope of good regulation at the lamps. Every 
time the elevators start, the lights are cer- 


tain to dim badly; in one “modern” plant the 
potential across the bus-bars was found to 


vary between 105 and 120 volts whenever 
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the motors drew current ranging from 50 
to 500 amperes. 


Quite apart from the question of lamp 
depreciation stands the more important mat- 
ter of giving good service to the tenants. 
Attractive as the modern office building may 
be in comparison with the older business 
structures now, so rapidly being abandoned 
by progressive firms and houses, it cannot 
expect to hold its own in the close competi- 
tion of these days unless its electrical and 
mechanical service is up to the best stand- 
ards of the art. It is very poor policy to 
spend many thousands of dollars upon vesti- 
bule and corridor decorations and then 
supply the tenants with inferior elevator 
service, poor ventilation and unsteady il- 
lumination. It is far better to spend enough 
money on the power plant to provide sep- 
arate machines for elevator and lighting 
service; or, if this cannot be done, to install 
a storage battery or get the manufacturers 
to advise what other correction is prac- 
ticable. One way out of the trouble is to 
supply the lights from the local central 
Station mains, leaving the motors to be sup- 
plied from the isolated plant bus-bars. All 
methods, however, are more or less expen- 
sive, and of the nature of makeshifts, ex- 
cept the fundamental plan of entirely sep- 
arating the lighting and power circuits. If 
this is provided for in the original design, 
no trouble can occur, and the excellence 
of the service and operating economy are 
certain to justify an additional first cost of 
the installation. 

Electricity in the Hospital. 

Few persons whose attention has not been 
drawn to the matter realize the extent to 
which the modern hospital depends ‘upon 
the electrical engineer for its comfort and 
else, the 
and flexibility of electrical 


convenience. As everywhere 
cleanliness 
equipment peculiarly adapt it to the exact- 
ing demands of organizations for the relief 
of physical ills. There is the question of 
ventilation, for instance. In the winter an 
even temperature is of great importance in 
hospital wards. An automatic system of 
electric heat regulation holds the thermome- 
ter within two or three degrees of stand- 
still. In the the electric fan 


changes the air with high efficiency, and 


summer 


its noiseless operation is a great boon to the 
sufferers. From 3000 to 5000 cubic feet of 
fresh air per patient per hour are required 
in general hospital service, and the electric 
motor meets the situation with perfect suc- 
cess. Distributed ventilation is best se- 
cured through the flexibility of electrical 
equipment. Then there is the autopsy table, 


formerly associated with unpleasant odors. 
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By placing a motor of about 1⁄4 horse-power 
beneath the table direct connected to a 24- 
in. exhaust fan delivering into a suitable 
duct, downward ventilation of the table is 
secured, with the most satisfactory results 
in the way of freedom from disagreeable 
air. In the same way the operating room 
offers excellent opportunity for the extrac- 
tion of ether fumes and other contamination 
of the atmosphere. 


The advantages enjoyed by the use of 
electric fans in hotel kitchens and laundries 
are available in the culinary and washing 
departments of the hospital. Electrically 
driven dish washers, extractors, mangles 
and ironing machines, and electrically heat- 
ed flatirons, bosom, collar, cuff and neck 
ironers, all find a sphere of usefulness in 
hospital and sanatorium service. In the 
Agnes Memorial Sanatorium at Denver, but 
twenty minutes are required to dry work in 
the electrically ventilated laundry drying- 
room, in comparison with two hours by the 
older methods. For certain classes of work 
the electric heaters used in cooking are ad- 
mirably adapted to hospital requirements. 
The localization and concentration of heat 
exactly where it is needed and without the 
annoyance of dust, dirt, smoke, ashes and 
cinders, are cardinal points of advantage. 
The electric heating pad of soft lamb’s wool, 
with its even temperature, is immeasurably 
superior to the leaky, heavy and gradually 
cooling rubber hot-water bottle. 


Almoste every important hospital is now 
equipped with X-ray apparatus, medical in- 
duction coils, small incandescent lamps and 
mirrors for surgical work; cautery appli- 
ances, cataphoresis batteries, etc. In some 
cases small motors are used to operate tiny 
circular saws designed for bone cutting in 
delicate operations. To name all the ap- 
pliances of surgery and medicine in which 
electricity plays a part would require the 
The list of electric 
lamps useful in hospital service covers many 
“different types, ranging from the 8-c.p. or 
16-c.p. lamp employed in ward and private 


space of a catalogue. 


room lighting to the smallest exploring lamp 
available for physical examinations. Some 
of the public waiting rooms and certain of 
the offices and corridors require even larger 
illuminating units, such as the Meridian or 
Nernst lamps, for the proper solution of the 
lighting problem. It would be difficult to 
cite any other case of lighting practice where 
the atmospheric purity of electric illumina- 
tion is more important than it is in the 
hospital. Turning to the smaller applica- 
tions, the electric annunciator, small buzzer 
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and interior telephones have outlawed the 
crude and noisy speaking tube, and in the 
private fire alarm system we have but an- 
other evidence of the part which electricity 
plays in the splendid work of life and prop- 
erty saving. 


Finally, the small motor has many other 
uses in the hospital besides the driving of 
ventilating fans. Many hospitals are 
equipped with small carpenter and ma- 
chine shops, private laboratories, air com- 
pressors for cleaning, pumps, ice-making 
machinery, and refrigerating apparatus of 
great variety. Here the electric motor ap- 
plies with the same and high degree of sat- 
isfaction that has attended its use in other 
classes of work. The cost of attendance 
may be cut down—and in few cases is the 
cost of labor proportionately higher than 
in a hospital. A hospital! lighting and 
power load is well worth obtaining by the 
progressive central station man, and as time 
goes on the usefulness of electricity in this 
field will doubtless be more and more rec- 
ognized. 

ee ee 
Our ‘‘ How-to-[flake’’ Articles. 


As all regular readers know, one of the 
chief features of this journal is the article 
which follows immediately after this page 
of each number of the paper. This article 
gives instructions for the design or con- 
struction (or both) of some piece of ma- 
chinery or apparatus, and we receive a grati- 
fying number of letters each month con- 
cerning the “how-to-make” article in a pre- 
vious number. Many of these, however, ask 
for information as to where the apparatus 
can be bought outright, ready for service, 
and we take this opportunity to inform all 
readers that we do not publish detailed de- 
scriptions of apparatus that is already on 
the market. The object of the articles re- 
ferred to is to enable readers to build the 
apparatus or machinery, not to buy it. 
Upon consideration it should be clear that 
the publication of instructions for making 
apparatus or instruments that have been 
regularly put on the market by manufactur- 
ing establishments could scarcely be con- 
sidered fair to the manufacturers. In many 
cases, patterns and rough or partly finished 
parts of the machines or apparatus de- 
scribed in our articles may be obtained from 
some model-making establishment, and in a 
few cases, such establishments have taken 
up the manufacture of the apparatus after 
it has been described in our columns; but 
we never under any circumstances publish 
manufacturing descriptions of commercial 
instruments, machines or devices. 
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` HOW TO MAKE AN ELECTRIC BUCKBOARD- 


BY J. C. BROCKSMITH. 


The Battery and Controller. 


The builder may have his choice of any 
of several good makes of storage batteries 
which can be used in this machine. The 
battery compartment is of suitable size to 
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cell unit. A rubber jar is used which has 
a partition in the center; each compartment 
contains a five plate element consisting of 2 
positives and 3 negatives, the end negatives 
being only one-half the thickness of the 
other plates. The weight of each element 


alone is 314 pounds, and the weight of the 
complete double cell with solution is 8% 
pounds. 

Fig. 21 is a detail of the grid used for 


SIDE VIEW OF ELECTRIC BUCKBOARD. 
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to pass through. The frame serves to give 
a definite form and thickness to the mass 
of active material, and the current is con- 
ducted to and from the mass by means of 
the vertical rods which are imbedded in the 
active material. 

A lug is provided at the top of the grid 
for making connections with the finished 
plate. 

The material which is applied to the pos- 


contain 16 cells E18 Edison battery; also 
an Exide battery of 16 P V 5 cells can be 
accommodated. 

In case the Edison battery is used, the 
motor would have to be wound for 20 volts, 
and in the case of the Exide battery the 
winding would be for 32 volts. Just what 
the winding will be for any voltage can be 
easily deduced from the figures already 
given by remembering that a reduction in 
the voltage of one-half would mean an 
increase in the cross-section of both field 
and armature wire to double the previous 
value, or an increase in the size of three 
gauge numbers. In this way any winding 
may be computed by simple proportion. 

For the benefit of those who wish to con- 
struct their own battery, one used by the 
writer with good results will be described. 
The battery is of the lead type with pasted 


EEN 
FIG. 22.—SECTION OF 


GRID AND DETAILS 
OF RODS, WASH- 
ERS, ETC. 


plates, the paste being applied to grids cast 
from an alloy of lead and antimony, con- 
taining 12 per cent of the latter metal. 

Fig. 20 illustrates the complete double- 


FIG. 21.—DETAILS OF 
GRID. 
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FIG. 20.—SECTION AND TOP VIEW OF 
COMPLETE DOUBLE CELL. 


both positives and negatives. It consists 
of a light rectangular frame having sides 
of T-shaped section and provided at the 
corners with bosses for the binding rods 


itives consists of minium or red lead with 
a slight admixture of litharge. This is 
moistened with a solution of ammonium 
sulphate, and while in a plastic condition 
the grid is filled until the material stands 
a trifle above the edges of the frame. The 
grid and contents are then subjected to a 
strong pressure between some layers of 
blotting paper in a suitable press, which 
removes the excess moisture and compacts 
the material so that it now is flush with 
the edges of the frame. 

The negative grids are treated much the 
same as the positives, except that in this 
case the material consists of litharge with 
a slight addition of red lead, and the whole 
is moistened with dilute sulphuric acid. 

After the plates have been prepared in 
this manner and have been allowed to be- 
come dry and hard, they are assembled 
in the form of elements by means of the 
hard rubber rods and washers shown in de- 
tail in Fig. 22. It is not necessary to use 
pure hard rubber for this purpose; some 
of the cheaper compositions will answer 
just as well. The washers can be most con- 
veniently cut from a tube of suitable diam- 
eter. In addition to the rods and washers 
some perforated and corrugated separators 
are slipped between the plates as additional 
precaution against short-circuits. 

When the plates are properly assembled 
the plates of the same polarity are con- 
nected together by soldering on the pillar 
connecting pieces shown in detail in Fig. 
22. These are cast of lead-antimony the 
same as the grids; in order to protect the 
terminals from being acted on by the elec- 
trolyte, they should be dipped in acid-proof 
paint after being soldered on. 

The elements are now placed in their 
jars and connected in series and formed 
by passing a current in one direction 
through them, preferably continuously, 
until all the material on the positives has 
been converted into peroxide, by which time 
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the negatives will also have been reduced 
to spongy lead. The state of formation 
is best determined by the appearance and 
color of the plates, which should be a deep 
brown, almost black, when wet, for the 
positives and a dark slate color for the neg- 
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battery shows about 102 or 103 volts, with 
a current of 3 amperes flowing, when they 
may be considered fully charged. 

The battery should be gone over occa- 
sionally and the condition of each indi- 
vidual cell determined to see that the elec- 


REAR VIEW OF ELECTRIC BUCKBOARD. 


atives; the color, of course, should be uni- 
form all over the plate. 
During the process of forming, the elec- 


trolyte is of the proper strength and com- 
pletely covers the plates, and that the volt- 
age is right and there are no weak cells. 


FIG. 23.—BATTERY TRAY. 


trolyte used should be of much lower 
strength (about 1100 sp. gr.) than the reg- 
ular used during working the cell, in order 
to avoid as far as possible sulphating the 
material, which would delay the formation. 
When fully formed the forming solution 
may be turned out, the plates washed, and 
replaced in the regular electrolyte of 1250 
sp. gr., which must be mixed and allowed 
to cool before being placed in the Jars. 

Each cell may now be sealed by pouring 
in on top of the cover a layer of sealing 
compound, which is heated until quite fluid 
and will then adhere firmly to the sides of 
the jar, rendering it acid tight. 

In order to combine the cells in con- 
venient units for handling and connecting 
to the controller some wooden trays are 
necessary, which are shown in Fig. 23. 
Four such trays are used, each containing 
five double cells. The trays are best made 
of cherry and should be well painted with 
P. & B. or acid-proof paint. 

In the operation of the vehicle the cells 
should not be discharged below 1.75 volts 
per cell or 70 volts for the entire battery in 
series. In charging a high rate can be used 
at first, if the cells were completely dis- 
charged; this should be gradually re- 
duced, as the charge comes up, until the 
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FIG. 25.—DIAGRAM OF CONTROLLER CON- 
NECTIONS. 


About once in six weeks is often enough 
for this inspection if the vehicle is used 
moderately often. 

Fig. 24 shows a Sectional plan and ele- 
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vation of the controller. It is of very sim- 
ple construction, consisting of a hard wood 
cylinder 2 inches in diameter, which has 
four rows of brass screws, each row con- 
taining 12 screws. Upon this cylinder 12 
flat springs of hard brass or bronze press 
and make contact with the successive rows 
of screws as the controller cylinder is 
moved from one position to another. There 
are five positions of the cylinder, one of 
which, however, has no contacts engaged, 
this being the “off” position. 

The frame of the controller is a casting, 
preferably of alzinc, consisting of a semi-cir- 
cular top and bottom connected by a ribbed 
back piece all cast in one. Against the rib 
at the back of the frame is mounted a strip 
of fibre 14 inch thick and 1 inch wide, 
which is tapped for screws that fasten the 
brass contact springs in position. Connec- 
tions are also made to these same screws. 

For convenience in making connections 
between the screw heads on the cylinder 
it has longitudinal grooves cut at each side 
of every row of buttons. Small clips of 
thin sheet copper are fastened under each 
screw head and soldered to bare copper 
wires laid in the grooves. The grooves 
are then filled in with plaster of Paris so 
that the cylinder presents a smooth surface. 
Ordinary round head brass machine screws 
are used for this purpose, and after all con- 
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FIG. 24.—SECTIONAL PLAN AND ELEVATION OF 
CONTROLLER. 


nections have been made the cylinder is 
mounted on its sleeve of steel tubing and 
placed in the lathe, and all the screw heads 
turned down to a uniform diameter, pro- 
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jecting about 1/16 inch above the surface 
of the cylinder. 

Fig. 25 is a diagram of connections which 
is intended to serve as a guide in making 
the taps on the controller cylinder, and also 
in connecting the motor and battery leads 
to the contact springs. , 

On the first speed all the four battery 
sections are in multiple, giving 20 volts at 
the motor. On the second speed the bat- 
tery is half in series and half in multiple, 
giving 40 volts at the motor, while on the 
last notch the cells are all in series, giving 
8 volts on the motor and the highest 
speed. The reverse is just the same as the 
first forward speed, except that the arma- 
ture leads are interchanged, thus reversing 
the direction of rotation. | 


The Woodwork. 


This is of the simplest description; only 
straight boards are used. The curved sur- 
faces usually seen on automobile bodies 
would probably be out of question for any- 
one wishing to construct the woodwork 
himself. On the other hand, the boards can 
be shaped on the edges with comparatively 
little extra labor, so as to make quite an 
attractive appearance. The shape of the 
seat panels and the dimensions for them 
are shown in Figs. 1 and 3. All of the 
woodwork is intended to be made of ash 
and looks very well when finished in the 
natural wood color by putting on two or 
three coats of orange shellac rubbed down 
with fine sand paper between each coat. 
This treatment brings out the natural grain 
of the wood and while it is simple and in- 
expensive still gives very good results. 

The flooring also is composed of ash 
boards 6 inches wide and 24% inches long 
and 3% inch thick, laid on the lower flange 
of the angle frame, and fastened thereto 
by means of 10-24 x 14-inch flat head ma- 
chine screws, 4 to each board. The floor- 
ing is shellacked the same as the other 
woodwork. 

The tool compartment under the seat is 
provided with a hinged door, which opens 
from the back and closes with a small 
drawer lock. In this compartment should 
also be installed a single-pole, single-throw 
knife switch, placed in one of the motor 
armature leads. This is to be open while 
charging, and also when leaving the ma- 
chine unattended it can be opened and the 
door of the compartment locked, when it 
will be impossible to run the machine with- 
out first unlocking the door. 

The following is a list of stock required 
for the woodwork: 


Wanted for. Pieces. Size. 

Seat sides. 2 19x8x 3% 

Seat back. I 32x8x 3% 

Seat panels. 2 1614x171 x1 
Seat bottom. I 32x18 x % 
Front & back tool compt. 2 32x7X% 

Seat fillets. 2 8x114 xI 
Front crosspiece. I 24%4X2x1 1 
Middle crosspiece. I 24 f X24 X134 
Flooring. 12 24¥4x6x% 
Battery trays. 4 23%2x3x% 
Battery trays. 8 614x3xK% 


Dressed all over, grain to run in direction 
of dimension appearing first in above list. 
Where boards are too wide to be made in 
one piece they may be “edged up” in two 
widths. l 
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BOILER ROOM TROUBLE. 


BY S. F. HENRY. 


In the early part of this year the writer 
was called in to investigate the boiler-room 
conditions in a street railway plant in west- 
ern Ohio. The boiler plant consisted of 
one II ft. x 18 ft., single-ended Scotch boiler 
with two corrugated Morrison suspension 
furnaces fitted with Jones under-feed stok- 
ers, and four 400-h.p. Cahall horizontal, 
water-tube boilers, also fitted with the Jones 
under-feed stoker. The stokers were fed 
from bins over the boilers, and forced draft 
was supplied by a large engine-driven fan, 
the throttle of which was controlled by the 
steam pressure. 

When the writer reached the plant they 
had had unlimited trouble with tubes burn- 
ing out on an average of from four to six 
a day, and it was almost impossible to run a 
boiler more than one or two days without 
cutting it out of line to put in some new 
tubes. As there was not a sufficient num- 
ber of boilers, ıt was impossible to keep 
one out for repairs or cleaning, so when it 
became necessary to put in tubes the boiler 
was cut out of line just after the early 
morning peak, and had to be in line by 
three or four o'clock in the afternoon. 
Along with burned-out tubes, it was also 
found that the retorts of the stokers burned 
out at a very extravagant rate, owing to 
the constant shutting down, in which case 
small leaks in the draft dampers caused the 
“green” coal in the retorts to burn back and 
destroy them. When the first boiler was 
opened to put in new tubes the writer had 
numerous caps taken off the front headers, 
which revealed a pretty serious condition of 
the boilers. In most of the tubes the scale 
was from % to % inch thick, and many of 
the tubes and nearly all the rear headers 
were completely stopped up, so that circula- 
tion through them could not exist. This 
condition, together with the extreme forcing 
necessary to keep up steam when the daily 
boiler was cut out for tubing, to a great 
extent accounted for the continuous burn- 
ing out of tubes. The final reason develops 
one of the objections to the under-feed 
stoker, which is caused by the fire being 
localized on such a small area and the in- 
tense blast through the tuyeres, especially 
in a plant in which the engine driving the 
blower is governed by the steam pressure, 
for when the pressure gets low the fan 
speeds up, and the consequent blast on this 
limited area is almost enough to burn out 
even a perfectly clean tube. Another diffi- 
culty in this particular plant was that the 
tubes were located too close to the fires, 
further increasing the bad effect of the blast. 
How serious this is can be judged from the 
fact that while forcing for the peak of the 
load between five and seven o'clock calcu- 
lation from the amount of cnal burned in 
one furnace showed a fuel consumption of 
about 175 pounds of coal per square foot 
per hour. 

These conditions, and water with about 
go grains of calcium and magnesium car- 
bonate and sulphate in solution, which 
was taken from an artesian well, are 
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those which confronted the writer when he 
took charge of the plant. Of course, it will 
be evident that the first thing to be done 
was to clean out all the boilers thoroughly, 
but the question was how to do it, as it was 
impossible to keep one boiler out of line 
because of insufficient boiler capacity when 
in that condition. The method adopted was 
as follows: Each time a boiler was cut out, 
while the boiler-makers were putting in the 
new tubes a second gang of men was put to 
work at “turbining”’ the two or three lower 
rows of tubes and cleaning off the soot 
from the outside of the tubes, the back con- 
nections and from behind the rear headers 
and mud drums. In this way, by increasing 
the heating surface and getting out all the 
buckled tubes, by the end of two weeks the 
boilers were in such shape that it was possi- 
ble to run with only three of them, and the 
increased efficiency of the boilers and their 
improved condition greatly reduced the 
danger of a boiler being disabled within 
three days, and it was therefore decided to 
cut one boiler out for drilling. 

The drilling was carried out by working 
a night and a day shift, which, though the 
tubes were so badly scaled, enabled the 
work to be done in three and a half days. 
While the tubes were being drilled a gang 
was put to work thoroughly cleaning out 
the front and back headers and the steam 
and mud drums, while two men were kept 
busy cleaning off the hand-hole plates. 
Everything did not go as well as hoped for, 
and on the second day a tube gave out in 
one of the other boilers, but a little care in 
firing carried it through until after the 
evening peak. It was then shut down and 
a tube put in, and it was ready for the 
morning load, though all the other boilers 
were leaking very severely by the time the 
clean boiler was cut in again. 

After the cleaned boiler was put in line 
there was no difficulty in keeping up the 
pressure with two boilers, and from then 
on the task of cleaning the others was com- 
paratively simple, though considerable diffi- 
culty was experienced on account of leaky 
tubes in the cleaned boiler, since many of 
the tubes were very thin and started to leak 
soon after the boiler was cut into line. This 
was overcome, however, by cutting out the 
cleaned boiler after the evening load and 
retubing it at night, carrying the heating 
load (the only load between I a.m. and 5.30 
a.m.) with the other two boilers. 

A simple expedient which contributed — 
much to the successful completion of the 
boiler cleaning was the coating of the inside 
of all the new tubes with graphite and oil, 
which, although it did not entirely prevent 
the formation of scale, very materially re- 
duced it; furthermore, the scale which did 
form did not stick to the tubes and con- 
sequently was easily removed. The graph- 
ite was almost perfectly intact after remov- 
ing the scale and was good for another run. 

When the writer arrived at the plant the 
firemen were in the habit of allowing the 
automatics on the stokers to crowd in a 
lot of coal, let it burn down and then crowd 
in another load, and so on, resulting in ex- 
cessive smoke and loss of economy; it also 
resulted in burning out tubes and retorts. 
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for in letting the fires burn down the blast 
on the tubes was more destructive, and the 
fires getting low caused them to burn in the 
retorts. No little difficulty was experienced 
in making the firemen stoke regularly, mak- 
ing the automatics work constantly, adjust- 
ing their speed to correspond to the load, 
and turning the clinkers over on the side 
plates before drawing them out. They 
would also let the fires get too thin after 
cleaning, and as two stokers were run by 
one automatic and both stokers would not 
feed at the same rate, one fire was gener- 
ally too thick. This was overcome by mak- 
ing the men feed by hand after cleaning and 
adjust the automatics for the stokers which 


Burnt TUBES. 


Cause.—Scale, concentrated fire, tube too low, 
thin fire, soot and water in back connection, action 
of the “blow” of one tube on the next, irregular 
expansion and contraction owing to scale and soot 
which cause the buckling of tubes. - 

Remedy.—Clean tubes, carry heavier fire, do 
not let steam pressure become too low, clean the 
outside of tubes, clean out back connection once 
a week, keep dirt from behind headers so as not 
to prevent free expansion. 


Burnt RETORTS. 


Cause.—Low fires, leaks in draft pipes caus- 
ing green coal to burn back, removing too much 
coal and clinker in cleaning fire, shutting down. 

Remedy.—Heavy fire, clean clinker from side 
plates only, use ashes for stopping fires. 


SMOKE. 


Cause.—Irregular feeding, breaking up fires too 
often, cleaning fires when green coal is in the 
res. 

Remedy.—Regular feeding, turning over clink- 
ers on side plates only before drawing out; do 
not use slice bar too often. 


Loss or ENERGY. 


Cause.—lIrregular feeding, drawing out clinkers 
with green coal clinging to them, pulling out 
too much fire in cleaning, scale in tubes, leaks 
causing loss of hot water, excessive forcing. 

Remedy.—Constant feeding, turning over clinker 
before drawing and push off good coal, let all 
clinker burn out thoroughly before drawing, keep 
steam pressure up to prevent excessive draft, use 
a sufficient number of boilers so that forcing is 
not necessary. 


STOKERS. 


Faults.—Smoking at hoppers, one feeding faster 
than others, fire too concentrated, blast on tubes 
excessive, excessive amount of green coal pulled 
in cleaning fires, difficulty in cleaning out ashes 
at back of furnace, burned retorts, cracked re- 
torts, large coal or hard objects breaking stokers. 

Remedy.—Burn slack coal only, change stroke of 
some stokers and work automatics by hand from 
time to time, build fire-brick arch over retorts 
or use only with boilers having firebox entirely 
lined with fire-brick; never use in Morrison sus- 
pension furnaces. 


fed fastest, and then from time to time 
work the slow stoker by hand till the fires 
were about right. 

Insisting on these few points and seeing 
that they were respected resulted in reduc- 
ing the coal consumption from about 64 or 
65 tons per day to about 5* or 52 tons per 
day, and reduced the smoke at the stack so 
that most of the time it was difficult to tell 
by looking at it whether or not the plant 
was running. Besides the great saving in 
fuel (this saving was the average before 
starting to clean the boilers), the saving 
due to the reduction in tubes burned out 
amounted easily to $200 per month. 

Regarding the stokers, it may be said 
without hesitation that the under-feed type 
of mechanical stoker should not be em- 
ployed in corrugated furnaces, nor with any 
boilers except those in which the fire is sur- 
rounded with a firebrick lining (such as the 
Cahall vertical), as the blast on the tubes 
and heating surfaces exposed in the firebox 
is too intense and is sure to result in con- 
stant burning out of these parts. Further- 
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more, there is great difficulty in keeping the 
retorts from burning out, and when any 
coal other than fine slack is employed the 
smoke coming from the hoppers on the 
stokers is unbearable and causes loss in 
economy, because under these conditions it 
is almost impossible for the firemen to at- 
tend to their work properly; in attempting 
to stop the smoke they will run the auto- 
matics by hand and crowd the furnaces so 
full of coal that it touches the tubes, which 
was one of the troubles the writer experi- 
enced in the present instance. The burning 
out of the retorts on shutting down was 
overcome by starting to feed ashes about 
half an hour before the time to shut down 
the boiler. This method left the retorts 
and fireboxes full of ashes when the fire 
was out, and thus prevented the fire from 
burning back into the retorts and ruining 
them. 

The foregoing experience is summarized 
in the accompanying table for the conven- 
ience of those who may be interested. 


— Mm. 
ELECTRICALLY RELEASED BRAKES CN 
CRANES. 


BY ARTHUR B. WEEKS. 


The following notes on electrically re- 
leased brakes and their magnets, for crane 
service and similar work, are suggested by 
conditions found in blast furnaces and 
mills. 

All parts of the brake mechanism should 
be regularly inspected, and repairs attended 
to as promptly as possible. Usually the one 
responsible for the motors has the care of 
brakes and magnets as well. While inspect- 
ing and oiling the motors, loose bolts should 
be looked for, also worn-out cotter pins. 
Owing to the inaccessibility of some sole- 
noids, this inspection is even more neces- 


FIG. I.—BRAKE SOLENOID. 


sary for them. Sometimes wires will be 
found jarred out of their binding posts, or 
broken off entirely because of vibrations; 
sometimes an arc caused by a loose wire 
destroys a binding-pest. Where a wire is 
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found grounded, a piece of Flexduct may 
be slipped over the wire, which will prove 
even better than tape. 

The application of current to the motor 
energizes the brake coils, since they are in 
series with the motor; and the iron core of 
the brake rigging is drawn up into the mag- 
net coil, which releases the motor brake. 
Much depends upon the proper adjustment 
of the brake; if too tight, the motor will 
heat up very rapidly by taking more current 
than it should for starting, for there will be 


FIG. 2.—BRAKE MECHANISM. 


a continuous drag on the motor. An am- 
meter will readily show what the conditions 
are. lf set too tight, the excess current is 
liable to burn out the motor, as well as the 
magnet coils. 

Some mills have neither portable instru- 
ments nor ammeters on the switchboard for 
the several feeders. In the absence of these, 
inspection must be made, and conclusions 
drawn from previous experiences. If the 
circuit is protected by a properly adjusted 
circuit-breaker or fuse, it is an easy matter 
to locate the affected circuit. The cause of 
the excess current must next be determined. 
This is not always easy ; it may be the brake, 
and it may be due to the careless operating 
of the motor. The motor iggelf may be at 
fault. 

The writer has seen heavy pieces of iron 
hung on brake levers for the purpose of ob- 
taining increased braking effect; at the same 
time there was an accumulation of oil and 
grease on the brake band wheel, reducing 
the braking friction and tending to rot out 
the leather and cause more trouble. In 
some mills it is hard to get at things, and 
a crane can seldom be spared for long; this 
tends often toward neglect. 

When magnet coils are removed for any 
purpose, they should be tagged with full 
particulars, and either repaired or reported 
to the proper parties at once. If not in 
close touch with the manufacturers, an ex- 
tra coil should always be kept on hand. 
Several different sized wire coils should be 
avoided, one size being kept as a standard. 
This of course refers to any one motor, 
each size of wire varying with the size of 
motor. 

Certain conditions in this service require 
careful study. Conclusions should never 
be jumped at, but should be carefully 
thought out step by step. Sometimes these 
magnets or brake solenoids become exces- 
sively hot, burning off the outer insulation, 
and if wound with cotton covered wire, the 
entire coil is rendered wseless. This is not 
so if ashestos-covered magnet wire has been 
used. This wire is coming into more gen- 
eral use since its manufacture has been 
cheapened. Pure asbestos-covered wire will 
easily withstand the heat should the wire 
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become red hot. One make of wire the 
writer has tested in this way with very 
good results. It should be specified for all 
purposes where there is excessive heat, or 
frequent burnouts. It is valuable for field 
coils, lifting magnets, arc lamp coils, circuit- 
breakers, etc., and many armature coils are 
now being wound with it. 

Since the coils for blast furnaces and 
similar mills are more or less exposed to 
the weather, it 1s a very good plan to treat 
them with a good insulating paint, to ex- 
clude moisture; for asbestos is likely to ab- 
sorb a great deal of water if exposed in 
‘moist surroundings. The wire can be ob- 
tained from the manufacturers already treat- 
ed with insulating paint, and is known as 
“fire-and-wateproof asbestos magnet wire.” 
If this is used, the exterior should be painted 
with a paraffine black paint. 


———_—_---¢—__—_ 


CORROSION IN BOILERS. 


The July Bulletin of the Fidelity & 
Casualty Company contains an interesting 
note on boiler corrosion. The pipe illus- 
trated by Fig. 1 was removed by one of 
the company’s inspectors from the inside 
of a boiler. The pipe was connected to 
the feed pipe supplying the boiler in ques- 
tion. It is, of course, known that corrosion 
takes place to a greater or iess extent in 
all steam boilers. The feed-water in this 
particular case was almost free from solids 
tending to form inerustation or scale, and 
as far as could be ascertained no great 
amount of acids was present. The pipe 
was attacked very much more rapidly than 
the other internal surfaces. The capricious 
action of water emphasizes the need of 
precaution and skill in searching for and 
determining resultant conditions. In one 
boiler the action may be along the water 
line, perhaps heavier at one end than the 
other. In another the damage may be along 
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Letters on 
Practical Subjects 


Communications intended for publication in this 
department must be received at thts office not later 
than the 15th of the month prior to the date of 
publication. 


Heating Greenhouses Electrically. 


We should like to obtain information 


regarding the electrical heating of green- 
If any readers of the AMERICAN 


houses. 


MR. BRAZELL’S PROBLEM IN 


ELEcTRICIAN who have had any experience 
in this class of work will communicate with 
us, or if anyone can refer us to parties 
who have had such experience, we will ap- 
preciate the favor. We believe there is an 
inviting field for electric heating in this 
branch of business. 
FLoriIsts’ PUBLISHING COMPANY. 
Chicago, III. 


—_—-9—_____ 


Mr. Brazell’s Telephone Problem. 


Referring to the problem in telephone 
circuits presented by Mr. J. R. Brazell last 
month I should think there was too much 
resistance in the, ground connection at Sta- 
tion C. At any rate, the output of gener- 
ator current from that station is not enough 
to ring all the bells at once. 


The fault 


FIG. I1.—EFFECT OF WATER ON BOILER FEED PIPE. 


the bottom surfaces or on the tubes, mud- 
drum or feed pipes. The only way to de- 
termine, whether a boiler is affected is by 
careful examination by a competent per- 
son. The moderate use of soda appears 
to be a favorite remedy for corrosion. 
Kerosene oil is also used with good re- 
sults. In many instances painting the sur- 
face with graphite has proven beneficial. 
Where the metal is rapidly acted on an 
analysis of the feed-water should be made 
to determine what chemicals should be in- 
troduced in the feed-water to counteract 
the conditions causing corrosion. 


might be in the generator, however; but it 
is much more likely to be in the ground 
connection, or in the branch connection 
from the main line. The bell at Station 
A probably requires more current than any 
of the others, and being of low resistance 
probably gets more, but the fact that Sta- 
tion B can ring all the bells shows that the 
branch to Station A does not take so very 
much more current than one of the others. 
Therefore, as the output from C is below 
normal, the current taken by Station 4, 
although perhaps greater than that taken 
by any of the others, might not be suff- 
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cient to ring the series bell at Station 4. 
Reading, Mich. Frank W. BONE. 


The cause of Mr. Brazell’s telephone 
trouble probably is either that the genera- 
tor at Station C is weak, or the resistance 
of the ground connection there is abnor- 
mally high—most likely the latter. It takes 
so much more current to ring an 80-ohm 
bell than one of 1,600 ohms that if the re- 
sistance in the branch circuit at C is very 
high the generator there cannot supply suf- 
ficient current to ring the 80-ohm bell at 4, 
although it might furnish enough to ring 


olin. Eler. 


TELEPHONE CIRCUITS. 


the others. When Station C is called up, 
its ground circuit needs to pass only 1-20 
of the current that it must pass in calling 
the other stations from there; this accounts 
for the fact that the other stations can call 
C. A Series generator would ring at least 
ten 1,600-ohm bells on a 20-mile circuit, so 
that one would expect Station 4 to be able 
to call up the other stations. 
Mesa, Ariz. FRANK W. CERNY. 


Mr. Brazell’s problem in telephone cir- 
cuits may be solved by assuming that the 
generator at Station C is too weak to fur- 
nish the heavy current necessary to ring 
the 80-ohm bell at Station A, the 1,600-ohm 
bells at the other stations requiring much 
less current. The generators at the other 
stations, being stronger, are able to ring 
the 80-ohm bell. 

Philadelphia, Pa. W. A. LOVELAND. 


oe 
Mr. Fuller's Electrolier Trouble. 


If the lamp sockets on Mr. Fuller’s elec- 
trolier are of the Edison type, and if the 
screw shell is in contact with the main shell 
of the socket and the turning of the key 
in the socket of lamp a puts that key in 


olen. Ele, 
MR. FULLER'S FAULTY ELECTROLIER CIRCUIT. 


contact with the socket shell, then a set 
of conditions exists which will produce the 
results described in Mr. Fuller’s letter last 
month. I cannot see, however, how such 
conditions could exist unless the linings 
were left out of the sockets. 

Reading, Mich. FRANK W. Bowne. 
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Referring to the electrolier trouble de- 
scribed last month by Mr. Fuller, I would 
suggest that the current-carrying parts of 
the sockets are grounded on the socket 
shells. I have had the same trouble on old 
electroliers on which inclined key-sockets 
were used, and always found the grounds 
in the sockets. 

South Fork, Pa. ALEX. M. Cover. 

[That the live parts of the sockets were 
grounded is perfectly obvious; the ques- 
tion is, how and where ?—EniTor. ] 


Regarding Mr. Fuller’s electrolier trouble 
I would suggest that the socket switch 
parts are grounded on the socket struc- 
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FIG. I.—MR. HARTMAN'S SOLUTION. 


ture, so that the two sockets are cross- 
connected through the electrolier, as indi- 
cated by the accompanying sketch, in which 
the dotted line represents the accidental con- 
nection established by the two grounds and 
the piping. The grounding at the socket a 
occurs only when the key is turned to light 
the lamp. The sockets are probably un- 
lined and the electrolier may be wired up 
with lamp cord. 


Scranton, Pa. H. F. HARTMAN. 


The Hayes Telephone System. 


In Mr. Enoch’s letter last month, cor- 
recting a statement concerning the Hayes 


FIG. I.—MR. BETHEL’S SOLUTION. 


common battery system, there occurs an 
error which is made by most people who 
have had experience with the old telephone 
exchange system using local batteries and 
have since engaged in work with common 
battery systems. He states that in the 
Hayes system the secondary of the sub- 
scriber’s induction coil is shunted by a con- 
denser. The general impression is that the 
low resistance winding is always the pri- 
mary and the high resistance section the sec- 
ondary, but this is not true. In the Hayes 
system, the winding which, by the action 
of the transmitter induces impulses in the 
line, is the high-resistance winding. and its 
action is obviously primary. Referring to 
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the accompanying diagram of connections, 
the current from the common battery en- 
ters the subscriber’s set at the terminals 
L L, and charges the condenser C; when 
the resistance of the 
transmitter is lowered D p 
by the compression of Es 

; A 
the carbon, during 
use, the condenser 
discharges through 
the local circuit com- 
prising the transmit- 
ter, receiver and 27- 
ohm winding, this im- 
pulse inducing a corre-  ņ 
sponding one in the 17- 
ohm winding, which 
delivers it to the line; 
when the resistance of 
the transmitter increases, the condenser be- 
comes charged again, and so on. Incoming 
talking currents, of course, pass through 


17 ohniz L 


HAYES TELEPHONE CIRCUIT. 


the 17-ohm winding and induce impulses in 
the 27-ohm winding which act on the re- 
ceiver. 
Philadelphia, Pa. W. A. LovELanp. 
[Mr. Loveland’s explanation, while in- 
genious, is not quite accurate. What ac- 
tually happens is that a steady current flows 
through the 17-ohm coil and the transmitter 
in series when the hook switch is up and no 
one is talking; talking in the home trans- 
Station A. 


mitter produces variations in the line re- 
sistance and current which actuate the dis- 
tant apparatus quite independently of the 
home induction coil—if the 27-ohm winding 
were cut out of circuit the operation would 
not be disturbed. Incoming currents act as 
Mr. Loveland mentions, so that when the 
induction coil is in active operation the low- 
resistance winding is the  primary.— 
EDITOR. ] 
—o o 


Mr. Merrill's Bell Connections. 


The accompanyng diagram (Fig. 1) is 
offered as a solution of Mr. Merrill's prob- 
lem in bell circuits, published in this de- 
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partment last month. Two-way or double- 
contact push-buttons are used at the mid- 
dle station and ordinary pushes at the 
others. One terminal of each bell is perma- 
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FIG. 2.—MR. BONE’S SOLUTION. 


nently connected to the common return wire 
from the battery. Depressing push-button 
I connects the other terminals of all three 
bells to the battery through the annunciator 
drop a; depressing the button 4 does the 
same through the drop c. Depressing but- 
ton 2 connects the terminals of bells 4 and 
B directly to the battery, and depressing the 
button 3 does the same with the -+ termi- 
nals of the bells B and C. The annuncia- 
tor drops must, of course, have very low 
resistance windings. 

Washington, D. C. N. P. BETHEL. 

[The same solution was supplied by Edw. 
R. Fisk, West Springfield, Mass.—Ebtor. } 


Mr. Merrill’s problem can be solved by 
the arrangement shown in the enclosed dia- 
gram (Fig. 2). The push-buttons are all of 
the two-way type. Depressing No. 1 puts 
all the bells in series with each other and 
the drop a and the battery; depressing but- 
ton 4 does the same, except that the drop 
b is included instead of a. Button 2 con- 
Station C. 


Station B. 


FIG. 3.—MR. HANSON’S SOLUTION. 


nects bells B and C in series with each 
other and the battery, and button 3 makes 


- the same connections for bells A and B. 


Reading, Mich. _ Frank W. Bone. 

[The same solution was furnished by 
Alex. M. Cover, South Fork, Pa.; Edw. 
R. Fisk, West Springfield, Mass.; H. F. 
Hartman, Scranton, Pa., and H. C. Storm, 
New York.—Epitor.] 


The enclosed diagram (Fig. 3) is sub- 
mitted as a solution of Mr. Merrill's prob- 
lem in bell circuits. All of the push but- 
tons are of the ordinary single-contact va- 
ricty. Depressing No. 1 completes the series 
circuit through the three bells and battery 
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by way of the drop a and the wire z; ae- 
pressing the button 4 does the same through 
the drop c and wire y. The button 2 puts 
the battery and bells B and C in series 
through the wire z direct, and the button 3 
connects the battery and bells A and B in 
series through the wire y. This arrange- 
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FIG. 4.—MR. WILCOX’S SOLUTION. 


ment could be used for vibratory signals 
by making the bell B a vibrating bell and 
the other two single-stroke bells. 

State Farm, Mass. W. G. Hanson. 

[This solution was also supplied by Ed- 
son J. Nash, Ontario Centre, N. Y. It is 
identical with that of the author, Mr. Mer- 
rill.— EDITOR. ] 


The accompanying diagram (Fig. 4*) 
shows one way of meeting the requirements 
of Mr. Merrill’s problem. The button 2 is 
a double-contact (but not a two-way) 
push; the others are ordinary single-spring 
buttons. Pressing button 7 connects all the 
bells and the drop a in series with the bat- 
tery. Pressing button 2 connects bells A 
and B in series with the battery; button 3 
does the same with bells B and C, and the 
button 4 puts all the bells and the drop c 
in series with the battery. 

Scottdale, Pa. E. A. Witcox. 


—e 


Bell Operation from Lighting Circuits. 


The accompanying diagram illustrates a 
method of operating electric bells from 
electric light circuits which I have found 


BELL OPERATED ON LIGHTING CIRCUIT. 


very satisfactory. The resistance across the 
terminals of the bell (when the button is 
closed) consists of about 20 to 25 feet of 
No. 21 German silver wire; the lamp is an 
ordinary 16-c.p. incandescent. 

Zanesville, O. ALEX. WEINBERG. 


* A line is omitted in the engraving connecting 
the right-hand terminal of the bell B to the right- 
hand terminal of switch 2. 


AMERICAN ELECTRICIAN 


Induction Coil Operation. 


The method of controlling the excitation 
of an induction coil that is illustrated by 
the enclosed diagram is offered as an orig- 
inal and possibly useful “kink” for the 
benefit of other readers. The interrupter, $, 

is entirely separate 

(e) from the induction 

c bal coil and is operated by 

the small battery b. 

A water resistance, R, 
is in series with the 
main battery, inter- 
rupter contacts and 
induction coil pri- 
mary, and serves to 
regulate the strength 
of the primary cur- 
rent; a much smooth- 
er gradation is ob- 
tainable with this 
than with any mul- 
dmi  tiple-contact rheostat. 
The current from the 
interrupter battery and that from the ex- 
citing battery flow in parallel through the 
interrupter contacts when they are closed, 
the two batteries being opposed. The con- 
denser is in shunt to the contacts, as usual. 

Los Angeles, Cal. Roy C. JACKSON. 

[The arrangement shown has the disad- 
vantage that when the interrupter contacts 
open, current from the large battery will 
continue to flow through the interrupter 
magnet and the induction coil primary, 
though this current will, of course, be re- 
duced by having to pass backward through 
the small battery; if the two batteries have 
two and five cells, respectively, this reduced 
current will be that due to the surplus of 
three cells in the larger battery. The dif- 
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INDUCTION COIL OPERATION. 
ference between the exciting current when 
the contacts are closed and that when they 
are open will, therefore, be considerably less 
than if a single battery were used and the 
interrupter magnet connected in series with 
the primary of the induction coil.—Eprror. ] 
— e 


A Problem in Mechanics, 


The accompanying sketch represents a 
plank 10 feet long, weighing ro pounds (a 
pound per foot of length) and supported on 
two knife edges, as shown. At one end, 
2 feet of the plank projects beyond the near 
support, and at the other, the overhang is 
3 feet long. The problem is to determine 
the amount of weight or downward pres- 
sure on each of the supports. 

Colton, Cal. L. P. Brope. 
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Mr. Wolf’s Telephone Trouble. 


I think the cause of Mr. Wolfs telephone 
trouble is as follows: While raising the 
hook switch at B does cut out A ina way, 
he still has his receiver between two con- 
densers on one wire. The charging current 
of these condensers is enough to give indis- 
tinct conversation. His trouble at station 
B is probably due to low insulation between 
the three wires. A telephone receiver is so 
sensitive that in experimenting with it one 
finds many things that are quite puzzling. 
If one terminal of a receiver be connected 
to the secondary of a small medical coil 
and the other receiver terminal be held in 
one’s hand, the buzz of the vibrator can 
be heard, even when everything in circuit 
is highly insulated. The observers body 
takes enough charging current to operate 
the receiver. 

Mesa, Ariz. 


—_————_¢---¢—_—_—_ 


The July Problems, 


FRANK W. CERNY. 


In answer to the several questions pub- 
lished in the July number, I wish to sug- 
gest to Mr. Miller, in respect to his faulty 
electrolier, to examine carefully the socket 
at the lamp 0;,in so doing I believe he will 
find his trouble. 

Mr. Brazell’s telephone trouble looks like 
a weak generator at Station C, providing 
the distances between the different stations 
are approximately the same. If he has not 
already made the test I would suggest he 
change generators with Stations B, D or C 
to make sure. 

As to Mr. Wolf’s telephone trouble, I rec- 
ommend good insulation for those lines 
running outside. This, I believe, would 
clear his trouble, as a very slight leak be- 
tween wires No. 2 and No. 3 would pro- 
duce the effects mentioned. 

Bad connections are, no doubt, the cause 
of Mr. Parrish’s trouble. The Gamewell 
fire alarm people, as a rule, turn out splen- 
did apparatus. I believe by throwing bat- 
tery on the lines and testing with an ordi- 
nary telephone receiver a great deal of the 
trouble would be located. 

Washington, D. C. N. P. BETHEL. 


————_+-4—____ 


Mr. Loveland’s Criticism. 


In answer to Mr. Loveland’s remarks as 
to my telephone signaling diagram, shown 
in the June number, I beg to say that in 
some cases ring-overs will occur and I be- 
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PROBLEM IN MECHANICS. 


lieve in all cases should the party being 
rung remove his receiver from the hook 
others parties would be signaled unless a 
special relay is inserted in the ringing cir- 
cuit to operate under certain line resistance. 
However, I think Mr. Bone’s solution 
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would be satisfactory. As to the push-but- 
ton and bell arrangement, I leave that to 
other readers; I’ve never tried such an ar- 
rangement. I realize it would hardly stand 
the underwriters’ test; I merely suggested 
it as a possibility. I enjoy these criticisms. 
They compel one to gain knowledge that 
otherwise would never be thought of, and 
I also find such knowledge very benefi- 
cial. 


Washington, D. C. N. P. BETHEL 
— M 


Alternating-Current Power Measurement, 


It is desired to measure the power out- 
put in a three-phase, 2,300-volt, delta con- 
nected system. Three recording wattmeters 
are to be used in conjunction with current 
and potential transformers. The wattmeters 
have a rating of 5 amperes, 220-volt; cur- 
rent transformers have a ratio of 160:1 with 
5 ampere secondary and potential transform- 
ers have a ratio of 10 or 20:1. Give and 
explain diagram of connections and develop 
the constant for the meters. 
meter constant proves to be an awkward 
number to handle, what can be done to 
make same an even number without alter- 
ing the ratio of the current or potential 
transformers? I will appreciate any sug- 
gestions that other readers may offer. 


Oakland, Cal. S. J. LISBERGER. 
—-___¢<«4¢—___— 


Mr. Parrish’s Difficulty. 


Regarding the inquiry of Mr. Parrish in 
the July issue as to the trouble on his fire 
alarm system at Great Barrington, Mass., 
I beg to say that he answered his own in- 
quiry at the outset of his letter when he 
said: “The wires were not soldered at any 
of the connections and the work was per- 
formed in a very slipshod fashion.” Poor 
joints in the line will account for every- 
thing that has happened. A 20-ohm mag- 
net, such as is used in most fire alarm indi- 
cating devices, will retain its armature with 
less than half the normal current of 10 
milli-amperes; but when once released it 
cannot “pick up” with such a small flow of 
current. A bad joint in the line will do 
no harm if undisturbed, and very often it 
will permit the normal current to flow; 
but when once the circuit is opened, upon 
again closing it the resistance of this joint 
will usually be found to have increased 
enormously. The action is somewhat simi- 
lar to that of the anti-coherers used in 
wireless telegraphy. 

It can easily be seen that with the start- 
ing of the gear train in a fire alarm box 
and the opening and closing of the circuit 
through the fingers and break wheel, or 
similar devices in the box, the bad joint 
will permit the first blow and perhaps others ; 
but its resistance is constantly varying 
and some signals will be transmitted cor- 
rectly while others will be lost, thus caus- 
ing entirely different spacing and conse- 
quently wrong box numbers. 

Your correspondent will continue to have 
this trouble as long as he has a single bad 
joint in his line. The only remedy is to 
solder or sleeve them all. Fire alarm ap- 
paratus is usually well made, and with ordi- 
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nary care can be relied upon, but slipshod 
installation of it is, to my mind, little short 
of criminal. Not only property but lives 
often depend upon its proper action, and 
to spend money upon anything but the best 
for everything connected with the system 
is a public outrage. 

I would venture to suggest that if the 
Great Barrington fire alarm system is not 
provided with a first-class voltmeter and 
millammeter, but relies upon a galvanom- 
eter to ascertain the condition of its bat- 
tery and line, as too often is the case, it 
should at once discard the latter instru- 
ment and purchase the two former. Peri- 
odical readings of both voltage and cur- 
rent will tell the story of the poor joints 
in an unmistakable manner. I would also 
suggest that if the superintendent of the 
system in question will join the Interna- 
tional Association of Municipal Electri- 
cians he will be enabled to keep in touch 
with men who have devoted much time and 
thought to improvements in this branch of 
work and whose experience will be valuable 
to him. 

Rutherford, N. J. Water M. PETTY. 


— e 
Difficulty in Paralleling Two Three-Phase 
Generators and the Cause. 


The following incident reveals some rea- 
sons why it is hard to get two generators 
together on the same bus line; the fault 
of this case being purely mechanical. 

We had two 8o00-kw. three-phase rail- 
way units installed, and the writer was 
urged to get them into operation as soon 
as possible. These generators were each 
coupled to a 1,200-h.p. cross-compound en- 
gine of a well-known make. On starting 
these units it was found that the regulating 
weights on the governors would have to be 
taken off in order to get the speed called 
for, 94 r.p.m. This permitted the units to 
be thrown together and operated in parallel ; 
but after a time, however, it became dif- 
ficult to hold them together, the high-ten- 
sion switches opening because the machines 
were not in synchronism. 

The offending unit was detected in the 
following manner: There would be a large 
variation in the receiver pressure and when 
throwing the generators together the re- 
ceiver pressures had to be as near the same 
as possible. The offending unit became more 
sensitive and began to lag on heavy loads, 
producing cross feed on the generators. All 
joints and pipes were examined for leaks, 
but were found tight. The low-pressure 
piston heads were also examined and found 
in -good shape. An indicator was ordered, 
but before it arrived the seat of the trouble 
was revealed; the high-pressure piston rod 
carried out with it a yellow substance com- 
bined with cylinder oil. The unit was shut 
down as soon as possible and the cylinder 
head was taken off. The follower plate was 
next removed and we discovered a broken 
ring and broken studs. The svstem of 
packing used was entirely new. There were 
two large phosphor-bronze rings with a 
steel spring ring within these to set them 
out and jack screws to hold them in posi- 
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tion. Three bearing shoes were provided 
on the bottom side to carry the weight of 
the piston head. The shoes bore against 
steel ring and were adjusted by jack screws, 
the other ends of which were in a plate 
set in recesses at the boss on the spider. 
The follower plate did not bind these rings 
tight, but allowed for adjustment. The 
jack screws were of phosphor-bronze. In 
this case the bottom jack screw had broken, 
allowing the spider or piston head to drop, 
breaking the large packing rings in two 
places. This was the cause of the behavior 
of the engine and receiver trouble. A bul? 
ring with cast-iron spring rings was or- 
dered to be put in place of the broken rings 
and the units placed in operation as soon 
as possible, these units being in constant 
demand. 

A short while after, the other engine 
began to show the same symptoms as the 
first, and in the meantime another bull ring 
had been ordered and we were awaiting its 
delivery. The day before it arrived a thump 
was heard in the high-pressure cylinder of 
this unit, which sounded as if everything 
had been smashed to pieces. The unit was 
disconnected, the cylinder head taken off, 
and an impression was seen on the cylinder 
head as if a substance had been compressed. 
When the piston head was brought to the 
back end of the cylinder there was a hole 
in the follower plate and a piece of bronze 
was also found mashed flat. Further ex- 
amination of the exhaust valve and seat 
showed that this bronze bolt had passed to 
the exhaust port and the valve had cut a 
part of it off, twisting the stem. On re- 
moving the follower plate the same con- 
ditions were seen to exist as in the first en- 
gine with the exception of the hole in the 
follower plate. When one of the jack 
screws broke it fell down and as the piston 
head travelled back and forth this bolt ham- 
mered a groove in the iron about five inches 
long, half way through the plate; then, for 
some cause or other, it shifted its position 
to a point where the iron was probably 
softer and cut a hole diagonally through 
the iron about an inch and a half in diame- 
ter and got out with the above results. The 
hole appeared to be as if rolled; it was 
smooth—a case of soft metal cutting 
through a harder one. The bottom studs 
were broken in two pieces and ground into 
balls. The large rings were broken in three 
places. The new bull ring and follower 
were put in and this was the end of that 
method of packing. | 

As constructed, the slight clearance be- 
tween the shoe carrying the weight of piston 
head and follower caused it to vibrate back 
and forth with the result that this continued 
action broke the jack screws. After the 
repairs to the engine were made the matter 
of regulating weights was taken up and 
pulleys of smaller diameter were put on 
the governor shaft, which caused the en- 
gine to run at 96 r.p.m. without the weights. 
After the weights were put in position and 
adjusted the engines were brought down to 
a speed of 94 r.p.m. Since the change the 
generators can be thrown in parallel without 
any trouble. 


Osborn, O. H. C. REAGAN. 


Questions 


and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Please give data for an induction coil to give 
a 3-in. spark when supplied with alternating cur- 
rent at 110 volts and 133 cycles. H. E. B. 

We regret that we have no data for such 
a coil. 


How can a three-wire circuit supplied from a 
single 250-volt dynamo be balanced when some 
lamps are turned off on one side of the middle 
wire? J.R W. 

Either by installing a motor-balancer or 
by using a three-wire generator, which is 
equipped with autotransformers for bal- 
ancing the circuit. 

What is meant by a 7 x 6 x 8 single acting 
pump? (2) What is the relation between the 
power factor and the efficiency of an alternating- 
current motor. G. R. M. 


A pump having a steam cylinder 7 in. 
in diameter, a water cylinder 6 in. in diame- 
ter and a stroke of 8 in. (2) There is no 
direct relation; a low power factor, how- 
ever, reduces the efficiency by increasing 
the copper loss for a given output. 

Is a special rheostat necessary for an alternating- 
current motor, or can the same rheostat be used 
as with a direct-current motor? H. C. Mcl. 

The rheostats are entirely different in 
construction and application; they are 
somewhat similar in general principle only, 
being employed to keep down the initial 
rush of current. 
therefore, would be useless for starting an 
alternating-current motor. 

How many square inches of tinfoil will be re- 
quired for a condenser to be used with an induc- 
tion coil having a core 1% in. in diameter and 
10% in. long, a primary winding of two layers 


of No. 15 wire and a secondary winding of forty 
layers of No. 30 wire? M. M. H. 


Use sixty sheets 6 in. by 10 io. Your 
coil, however, is not well proportioned ; 
eight pounds of No. 36 silk-covered wire 
will give much better results; the core 
should be 2 in. longer and the primary wire 
should be No. 12 or No. 13. 

What is the inductive effect upon two parallel 
wires carrying alternating current? (2) What is 
the effect when the wires are in separate conduit 


pipes? (3) How can induction troubles be over- 
come? H. B. R. 


It is a counter e.m.f. produced by the 
magnetic field set up around each wire by 
the alternating current in the wire. The 
farther apart the wires are, the greater the 
inductive effect. (2) If the conduit is iron, 
the effect is greatly enhanced and may eas- 
ily render operation impracticable. (3) By 
putting both wires in a single conduit pipe. 

How can I test a T.-H. wattmeter for accuracy, 
having only a bank of lamps, a voltmeter and an 
ammeter? (2) Can two or more transformers of 


different capacities be operated in parallel at both 
the primary and secondary terminals? E. A. T. 


Connect the wattmeter, the voltmeter and 
the ammeter in circuit with tke lamps in the 
usual manner ‘and supply the lamps with 
current at the proper voltage for one hour. 
Watch the voltmeter and ammeter to make 
sure that no variation in the voltage and 
current occurs. Multiply the voltmeter read- 
ing by the ammeter reading and the result 


A direct-current rheostat, - 
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will be watt-hours; take the reading of the 
wattmeter and compare it. (2) Yes; pro- 
vided the two are of the same type. 

Does an old incandescent lamp take more cur- 
rent than a new one? (2) Why does the current 
taken by a lamp vary with service? (3) Why do 
electric lighting companies make a practice of 
changing their customers’ lamps after they have 
burned a certain number of hours? W. W. 

No; it takes less current, but takes more 
current per unit of light emitted because 
the illuminating power decreases more rap- 
idly than the current “consumption.” e (2) 
Because the resistance of the filament in- 
creases during the period of service, due 
to the gradual wasting away of the carbon. 
(3) Because the candle-power has become 
so reduced at that point that the illumina- 
tion is unsatisfactory, and it pays better to 
smash the lamps than to have the service 
poor. 

Can incandescent and arc lights be operated 
from a single three-phase primary circuit, the in- 
candescents being supplied on the three-wire plan 
from two phases and the arcs from one of the 
phases of the primary line, as shown by the ac- 
companying diagram? W. T. K. 

Not in the way your diagram shows. 
The plan would be all right, however, if 
the three-wire secondary mains were cut 
between the leads from the two trans- 


2300 volt 3-phase 


formers so that each transformer supplied 
its lamps separately. With the connections 
you show, each constant-potential trans- 
former will short-circuit the other during 
two-thirds of each cycle, the two phases to 
which they are connected being one-third 
of a cycle out of step with each other. 


Why can a higher current density per unit of 
cross-section be employed in an armature wind- 
ing than in a field winding? (2) What is a safe 
density for armatures running at ordinary speeds 
(belted) and in open field magnet frames? (3) 
Which is preferable for gas engine ignition, a 
self-exciting dynamo or a magneto, and why? 

W. T. K. 


Because the ventilation is so much better 
in the armature. There are only a few lay- 
ers and these move at a high speed, whereas 
in a feld winding there are many layers and 
the winding is stationary. The radiating 
surface of an armature per ohm-foot of con- 
ductor is much higher than that of a magnet 
coil. (2) From 2000 to 3000 amperes per 
square inch of cross-section, according to 
speed and radial depth of winding. (3) A 
magneto, because it has a constant field 
strength regardless of its speed. 


What voltage do the Underwriters favor in the 
lighting of large buildings? (2) Is it considered 
safe to supply a building with current at 220 volts, 
or would it be necessary to put in a balancer and 
supply the current on the three-wire, 110-volt plan? 


J.T. J. 
Any voltage up to 300. (2) The two-wire, 
220-volt system is as safe as a three-wire 
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system with 110 volts between the neutral 
and each outer wire. The latter is a 220- 
volt system merely divided into two 
branches, and the division does not make 
it any safer. As a rule it is preferable to 
distribute on the three-wire plan, however, 
because of the higher efficiency of the 110- 
volt lamp as compared with the 220-volt 
lamp. 

What is the cost of building the electric run- 
about described in the January, 1903, number? 
(2) Where can the castings be procured? (3) 
What is the material and the thickness of the 
armature core discs? (4) Are the armature coils 
closed up after winding and both sides put in the 
same slot? (s) The drawing shows four termi- 


nals to the field coil; should there be four or 
two? H. E. J. 


We do not know. (2) We know of no 
source whence castings can be obtained; 
it was the intention that the builder should 
have the castings made. (3) Low carbon 
annealed sheet metal, not thicker than 25 
mils and not thinner than 15 mils. (4) No; 
each coil should embrace six armature teeth. 
(5) Two; a drawing of a four terminal 
coil of the same dimensions was used by 
mistake. 

Please give data for winding the motor de- 
scribed in the July number to operate at 230 
volts. (2) What will be the best method of ob- 
taining five speeds from this motor, say 500, 875, 
1250, 1625 and 2000 r.p.m.? (3) What will be 
the power of the motor at each of the speeds men- 
tioned ? E. B. B. 

It is impracticable to wind the motor for 
230 volts without re-designing the armature 
and commutator, and we are unable to 
spare the time necessary to do this. (2) 
The most economical method would be to 
change the battery connections to give volt- 
ages in the proportions required for the 
different speeds. In practice, however, it 
would be better to combine fewer changes 
in battery connections with rheostat con- 
trol. (3) The power would be roughly pro- 
portional to the speed. 

How can the torque of a direct-current motor 
be increased? (2) In rewinding a 220-volt arma- 
ture for 110 volts what changes are necessary be- 
sides increasing the size of the wire? (3) At 
what point of the piston stroke of a gas engine 
should the ignition occur? (4) What is the ad- 
vantage in making the point of ignition adjustable? 

J. L. V. 

If the machine is not too near its spark- 
ing limit an armature of slightly larger 
diameter can be used, thereby reducing the 
air-gap and increasing the magnetic flux. 
It will be necessary, in order to obtain the 
same speed as before, to reduce the number 
of armature coils, which means, of course, 
the entire re-designing of the armature and 
commutator. More explicit instructions 
cannot be given without complete knowl- 
edge of the design. (2) Reduce the num- 
ber of turns per coil to one-half the present 
number, using the same number of coils. 
(3) This depends upon the speed of the 
engine. In most cases ignition occurs just 
as the crank reaches the inner center. (4) 
In order that the most favorable point of 
ignition may be obtained with different 
speeds or different mixtures. The higher 
the speed, the earlier should be the ignition 
in order to allow time for the mixture to 
become fully ignited before the crank passes 
the center. 
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MAGNETIC COUPLING AND SPEED ACCEL- 
ERATOR. 


The Cutler-Hammer Manufacturing Com- 


pany, of Milwaukee, Wis., has been carrying 
on experiments for several years in the 
development of magnetic couplings and ac- 
celerators. The Cutler-Hammer Clutch 
Company has now been organized for the 
manufacture and sale of this apparatus, and 
it announces that it has designs and equip- 
ment for the manufacture of a complete 
line of these couplings and accelerators. 
The magnetic couplings consist of two cast- 
steel] rings mounted concentric with the 
shafts to be coupled. One of these rings 
has an annular groove, in which the mag- 
netizing coil is securely fastened, the other 
ring acting as the armature or keeper. A 
cross-section of the two members shows 
the well-known form of a horseshoe magnet 
and its keeper. This device is applicable 
wherever the shafts to be coupled are at rest 


FIG. I.—PAR?S BEFORE BEING ASSEMBLED. 


or both running at the same speed when the 
coupling takes place. They can also be 
used to cut out a machine or section of 
shaft when in rotation, giving, it is claimed, 
a prompt and absolute release regardless of 
load. The magnetic speed accelerators are 
used for the same purpose as the ordinary 
friction clutch, except that they have a much 
wider range of application. The torque in 
these clutches is the sum of two com- 
ponents, one due to friction and one due 
to eddy currents induced to the armature 
plates, by the magnetism of the field, which 
is specially constructed to secure this result. 
At the moment of starting the induction 
component or torque is a maximum, drop- 
ping off as the driven member attains speed. 
In starting up a load with the ordinary fric- 
tion clutch it is a noticeable fact that the 
pressure on the operating lever is eased the 
moment the load begins to move, in order to 
obtain a smooth start. In the accelerator 
this is accomplished automatically by the 
dropping off of one component of the torque’ 
the result being a remarkably smooth ac- 
celeration, which can be controlled, if de- 
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sired, by means of a rheostat. In practice 
these accelerators find their readiest appli- 


FIG. 2.—FIELD IN THE ROUGH. 


cation to that class of service where it is 
desired to control moderate or large-sized 


units by some form of automatic device, 
such as a float switch, relay or electrical 


FIG. 5.—BACK PLATE WITH COIL. 


contact of any kind. For most work they 
can be thrown directly across the line with- 
out danger from shock or jar, as it is prac- 
tically impossible to produce a sudden jerk 
with them. The simplicity of their con- 
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struction renders them easily balanced for 
speeds much higher than that for which the 


FIG. 3.—FIELD BABBITTED. 


ordinary clutch is available. The small cur- 
rents used in the magnetizing coil results 
in a simple and cheap controlling apparatus, 
two amperes being sufficient to control a 
100-h.p. unit at the ordinary speed. They 
are designed and built for heavy service, 
and ample wearing surface is provided, so 
that no adjustment for wear is necessary. 


FIG, 4.—PARTS OF MAGNETIC COUPLING. 


In connection with gear trains this device 
is also used to operate a machine at differ- 


FIG. 6.—BACK OF FIELD. 


ent speeds, and this arrangement has been 
proven very satisfactory in practice. The 
principles of design and construction, as 
well as many applications of these acceler- 
ators, are protected by patents. 


New Apparatus 


and Appliances 


HASSEL LIMIT SWITCH. 


Fig. 1 herewith shows the general feat- 
ures of the Hassel limit switch for electric 
cranes brought out by the Rex Filter Manu- 
facturing Company, of Pittsburg, Pa. The 
purpose oi the switch is to prevent such 
conditions on electric cranes known as run- 
ning block to block. Modern electric cranes 
equipped with two and sometimes three 
hoisting motors are operated by one crane 
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FIG. I.—HASSEL LIMIT SWITCH. 


man from his cage. It frequently happens 
that two of these motors are set in opera- 
tion at the same time, one possibly with 
load and the other more usually without 
load. Through carelessness one is allowed 
to operate, attention possibly being diverted 
by the other, until it runs too high and 
blocks and hook are drawn together. Be- 
fore it is noticed the accident occurs which 
results in a bent shaft, gears broken and 
other parts injured. The part the Hassel 
limit switch plays when installed, is to 
break the current at the critical moment. 
Fig. 2 illustrates the manner of attaching 
the switch, ABCD, to the crane. Each 
time the hoisting drum on the crane makes 


FIG. 2.—HASSEL LIMIT SWITCH. 


a revolution, a pin, F, engages the star 
wheel, E, and moves it one tooth forward. 
The star wheel is attached to a shaft, at the 
other end of which is a tripper. When the 
drum has made a prearranged number of 
revolutions and consequently moved for- 
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ward the star wheel a like number of cogs, 
the tripper on the shaft opens a lock and 
the circuit is broken. If, however, the dan- 
ger point is not reached and the drum is 
reversed, the star wheel and tripper shaft 
likewise reverse and the contact is not 
broken. To accommodate the number of 
drum revolutions necessary to bring the 
hook from the floor to the block a star wheel 
with a corresponding number of teeth is 
used. Gears to double the revolution of the 
shaft are introduced when over fifteen turns 
of the drum are necessary to wind up the 
chain. 


NEW ENGLAND DYNAMOTOR. 


The dynamotor illustrated herewith rep- 
resents a peculiarly handy machine for use 
in charging motor batteries, or for such 
other purposes as may require the trans- 
formation of direct current from one volt- 
age to another. As will be noticed, it is 
of the cradle type, the armature being 
mounted in a yoke or cradle, entirely in- 
dependent of the field frame, and remov- 
able therefrom without disturbing the bear- 
ings. Owing to this peculiarity of construc- 
tion the machine can, of course, be as- 
sembled for support either on the floor, or 
from a wall or ceiling, and has this ad- 


FIG. 3.—NEW ENGLAND DYNAMOTOR. 


vantage over the bracket type, in that it is 
impossible for the bearings to get out of 
alignment when changing from one form of 
support to the other. The machine illus- 
trated was designed for the operation of a 
large X-ray outfit, and is intended to de- 
liver 30 amperes at I10 volts on the low 
pressure or secondary side, using 220-volt 
current at the primary. The New England 
Motor Company, of Lowell, Mass. „the 
builder of the machine, makes a complete 
line of these dynamotors. | 


NEW POLYPHASE INDUCTION MOTOR. 


The Westinghouse Electric & Manufac- 
turing Company has placed on the market 
a new type of polyphase induction motor 
known as type CCL. These motors are 
manufactured in sizes ranging from % to 
75 horse-power, and are wound for opera- 
tion on two or three-phase circuits at volt- 
ages of 200 and 400 for all sizes except the 
1⁄4 horse-power size. The sizes from % to 
s horse-power, inclusive, are also wound for 
100 volts. The frame of the motor con- 
sists of a solid, cylindrical, cast-iron yoke 
to the ends of which are bolted brackets 
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which carry the bearings. These brackets 
are open so as to-provide good ventilation, 
and may be fastened to the frame in any of 
four different positions, making the motor 
suitable for floor, wall or ceiling mount- 
ing. Motors up to and including 5 horse- 
power have solid brackets and bearings, 
with slotted holes in the feet for adjusting 
the tension of the belt. Larger machines 
have the brackets and the bearings split 
horizontally, greatly facilitating the re- 


moval of the bearings, should this become 


FIG. 4.—THREE-PHASE TYPE CCL MOTOR. 


necessary. Belt adjustment on these motors 
is made by tension screws, which shift the 
motor on a cast-iron bedplate. There are 
no wearing parts on the machine except the 
bearings, and as these are of ample dimen- 
sions with a light rotor and flooded lubrica- 
tion maintained at all times by means of oil 
rings, the wear is exceedingly slight. The 
magnetic circuit consists of circular lamina- 
tions of sheet steel, securely keyed into the 
cast-iron frame. Terminal leads are brought 
out at the base of the frame, held in a cast- 
iron cleat. Hand connectors or knuckle 
joints, such as are supplied with railway 
motors, are used to connect the motor to 
the supply circuit. The rotors of all CCL 
motors are of the squirrel-cage type. The 
winding consists of square copper bars lying 
in partially closed slots and bolted at the 
ends to metallic rings of ample cross-section 
to dissipate the heat generated in them. 
For the %4-h.p. motor round bars are used 
and are riveted to brass or copper rings at 


FIG. 5.—ROTOR OF TYPE CCL MOTOR. 


each end. The design and principles gov- 
erning the construction of these motors are 
particularly favorable to maintaining good 
efficiencies at low loads, which insure a 
high all-day efficiency, as in general service 
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motors may operate at light loads much of 
the time. The motors are provided with 
liberal bearings and shafts, and adjustment 
of the bearings is said to be unnecessary. 


ENGINE INDICATOR AND OVERLOAD ALARM. 


Fig. 6 herewith illustrates a device re- 
cently designed by J. F. Shreffler, of Chi- 
cago, Ill., the purpose of which is to give a 
constant reading of the load on the engine in 
plain figures. It is also arranged to sound 
an alarm should the load exceed any prede- 
- termined maximum. The indicator is per- 
manently attached to the engine and is 
operated by affixing an indicating finger to 
that part of the valve or governing mechan- 
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FIG. 6.—SHREFFLER ENGINE INDICATOR. 


ism, such as the knock-off rod of a Cor- 
liss engine, which has a movement varying 
uniformly with the load on the engine. The 
indicating finger travels over a graduated 
scale, which is caused to move longitudinally 
as the steam pressure varies, by means of 
the gears shown which are acted upon by 
the rod in contact with the diaphragm 
plate at the bottom. This diaphragm is 
connected to the source of pressure and a 
connection is made at the opposite side of 
diaphragm to an exhaust pipe for condens- 
ing engine and those working against the 
back pressure. The scale plate is made 
movable to compensate for any variation in 
steam pressure and the overload attachment 
is fastened to it. In operation the index 
finger is placed at any desired figure on 
.the scale plate. If the indicating finger 
moves over the scale to a point beyond the 
point at which the overload finger 1s placed, 
a rod is displaced, closing an electric circuit 
and resulting in the ringing of a bell. The 
scale plate may be calibrated by means of 
the old style card-tracing steam indicator, 
and when once calibrated, it is claimed, a 
simple test can be applied to verify or cor- 
rect its accuracy due to the wear on the en- 
gine’s parts. __ 
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MOTOR-DRIVEN REFRIGERATING MACHINE. 


One of the new types of refrigerating 
machines built by the De La Vergue Ma- 
chine Company, of New York, is illustrated 
in the accompanying engraving. These ma- 
chines have been produced to satisfy a call 
for small and medium-sized units employed 
in plants which draw their power from 
lighting mains, and for use elsewhere where 
steam or other power is not available or 
convenient. They are driven by Morse 
noiseless chain belting, which allows 
the motor to be set quite close to the ma- 
chine, so that the whole unit becomes well 
adapted to use where floor space is limited. 
The water jackets, which are of the closed 
type, perform the function of cooling not 
only the cylinder walls, but also 
the oil for lubricating the piston 
rod. One of the characteristic 
features of this machine is the 
arrangement of the valves. Both 
the suction and discharge valves, 
which are of the usual poppet type, are sit- 
uated in a common chamber with their seats 
toward the center so that the cold gas enter- 
ing the cylinder and the hot gas leaving both 
pass through a common port in the bottom 
of the cylinder. From this it is obvious that 
when the valve bonnets are removed the 
valves and springs in their housings can 
be drawn out of their chambers with prac- 
tically the same facility that a Corliss valve 
is drawn out of its valve chamber. The dis- 
charge valve housings and seats are of ex- 
actly the same length and size as the suc- 
tion valve housings and seats and all are 
worked to a system. of standards which 
makes them interchangeable. The peculiar 
relative arrangement of the valve chambers 
and cylinder makes it impossible for pieces 
of broken valves to get into the cylinder if 
by any chance a valve should break. A 
further precaution is taken by making the 
suction valve housing split, which enables 
the suction valves to be made of one solid 
piece of metal, and without diminishing their 
cross-section at any. 
point. Both suc- 
tion and discharge 
valves are made hol- 
low, so that their in- 


ertia 1s reduced to a 
minimum and quick 


opening and closing 
necessary for high 
efficiency is obtained. 
By utilizing the 
Same port for suc- 
tion and discharge 
the clearance is not 
only halved, but the 
extremes of cylinder 
temperature due to 
entering cold and | 
discharging hot gas 
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the cylinder, without the dangers incident to 
similar occurrences in other machines. The 
valve design of these small and medium- 
sized units is practically the same as that 
employed by the company on its large 
type of horizontal machines. 


IMPROVED REGRINDING VALVES. 


The Lunkenheimer Company, of Cin- 
cinnati, Ohio, has made a number of im- 
provements on its regrinding valves. The 
changes, however, are not at all radical. 
The weight has been increased, the shape 
altered and longer screw threads provided. 
All sizes of the valves now have lock-nuts 
on the hand wheels, which facilitates the 


FIG. 8.—LUNKEN HEIMER VALVE. 


taking apart and assembling of the valve 
for repairs, etc. Referrirg to the sectional 
illustration, it will be noticed that the hub 
is secured to the body by a union connec- 
tion which screws over the shell of the 
valve body. By means of this construction 
it is impossible for the hub and the body 
to become corroded together, as the thread 
which holds the union ring to the body is 
protected at all times fromm the action of 
the steam, the joint being made between 
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are tempered and 
the usual difficulties 
due to expansion and contraction are elimi- 
nated. The location of the discharge as well 
as the suction valves allows this ‘type of 
compressor to discharge large quanti- 
ties of liquid which may accidentally enter 


FIG. 7.—5-TON MOTOR-DRIVEN REFRIGERATING ‘MACHINE, 


the flange on the hub and the neck of the 
body. This connection also acts as a tie 
or binder in screwing over the body and 
tends to make the valve rigid and strong. 
The disc is held loosely to the stem by 
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means of a Jock-nut, and therefore will ad- 
just itself to the seat readily. The stem is 
fitted with a strong thread, and the manu- 
facturers state that the valve is very easy 
to operate. The reason for this is that the 
hand wheels are so proportioned in respect 
to the seat opening that no additional 
leverage need be applied to the hand wheel 
to facilitate the operation of the valve. To 
regrind the valve the bonnet ring is un- 
screwed and the trimmings are removed 
from the body. A wire or. nail is placed 
through the lock-nut and stem, a little 
powdered sand or glass and soap or oil are 
placed on the disc, and the trimmings are 
again placed in the valve and reground. 
The bonnet has a small rim or projection 
on the bottom thereof, which acts as a 
guide on the inside of the valve neck while 
regrinding. The seats on the valve-bodies 
are small when the valves are sent out, 
which permits of considerable regrinding 
and is considered an important feature. 
The valve can be packed under pressure 
when open or closed, and to pack while the 
steam is flowing through the valve the valve 
is opened as wide as possible, when the 
shoulder at the top of the stem thread 
forms a seat beneath the stuffing box. 


A COMPACT ELECTRICAL GENERATING SET. 
A new series of designs of generating sets 
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ranging from 17% to 100 kilowatts, which 
are particularly adapted for marine use or 
for use under conditions requiring a com- 
pact equipment. The designs were made 
to conform strictly to the requirements of 
the U. S. Navy, for which a number of 
sets has been built. The engine has an 
enclosed frame, with oil-tight doors, easily 
detachable for access to the moving parts 
within, so as to provide for splash lubrica- 
tion; this is assisted by a centrifugal oil 
thrower at each end of the engine shaft 
which floods the crank pins, etc. Force feed 
lubrication is also provided at the other 
bearing parts and the rod stuffing boxes are 
rendered accessible from without the en- 
closed frame. The other features of the 
design indicate careful study—the high- 
pressure cylinder has a double-ported piston 
valve and the low-pressure cylinder a 
double-ported balanced slide valve, arranged 
to lift from its seat irf case excessive con- 
densation should be present. The cylinders 
are also protected from water by special 
relief valves at each end. Rites governors 
are used which maintain a speed regulation 
within 11⁄4 per cent. from no load to full 
load. The 100-kw. size operates at 350 
r.p.m. under the steam pressure of 150 Ibs. 
The generator is of the multipolar engine 
type with compound winding and has a two- 
circuit armature of the ventilated drum type. 


FIG. 9.—COMPACT ELECTRICAL GENERATING SET. 


with direct-connected compound engines has 
recently been placed upon the market by the 
B. F. Sturtevant Co., Hyde Park, Mass., of 
which the roo-kw. size is illustrated here- 
with. The new series embraces five sizes, 


A special feature is to be noted in that a 
vertical adjustment is provided for the field 
frame for’ equalizing the air gap. The pole 
pieces embody a new construction of 
wrought iron with cast iron shoes permit- 


“coils. 
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ting of easy removal for access to the field 
The armature core is of a new de- 
sign, which is effective in eliminating hys- 
teresis losses and is still mechanically 
strong; particular attention was given to 
the securing of ample core ventilation. In- 
sulation is another factor that has received 
careful attention, it being guaranteed damp 
proof and unaffected by temperatures up to 
100° C. The brushes are designed for a 
maximum current density of 50 amperes 
per sq. in. of bearing surface and are stag- 
gered to equalize the wear upon the com- 
mutator. The set is subjected to rigid tests 
after erection, the engine being operated at 
overload without lagging to detect possible 
imperfections in the castings. The gen- 
erators are designed to operate with 50 per 
cent. overload for short intervals and con- 
tinuously at 25 per cent. overload, without 
sparking or undue heating. The electrical 
regulation secured is such that the voltage 
does not vary greatly when full load is 
thrown suddenly on or off. 


SMALL VERTICAL HIGH-SPEED ENGINE, 


The illustration herewith shows a small 
vertical engine recently placed upon the 
market by the American Blower Company, 
of Detroit, Mich., which possesses unique 
features of great merit. The engine is fully 
enclosed, preventing foreign matter getting 
into the working parts, yet the latter are 
easily accessible upon the removal of the 
enclosing plates, by simply turning a milled 
hand nut. The most remarkable feature of 
the engine is its oiling system.’ This is 
something entirely different from any of 
the usual methods. The oiling is done by 
the engine itself, and instead of a drop or 
two a minute, it is claimed that each bear- 
ing has a stream of oil. By referring to 
Fig. 10 the operation can be easily traced. 
An eccentric, K, on the shaft actuates the 
plunger, L, of the oil pump, 4, forcing the 


FIG. I0.—A. B. C. HIGH-SPEED ENGINE, 


oil up through the tube, B, into the small 
strainer, C. From C it drops into an oil- 
box through the bottom of which four 
tubes project. In one side of each of these 
tubes there is a slot, so that when the oil- 


Tee- ell 


it Os- 
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box contains only a small amount of oil, 
each tube can take its proper proportion. 
In case the box is full all the tubes get more 
oil in proportion to the increased height. 
One of these tubes, F, and one on the op- 
posite side, not lettered, apply oil to the 
guides, the oil dropping into a small oil 
trough, G, from which it runs into the 
bearing through an oil hole. The cross- 
head pin is supplied by the tube marked E, 
the oil drops into the cup, H, and fills the 
cavity between the bolt and inside of cross- 
head pin and the oil grooves. The oil 
dropping from the cross-head is caught in 
two pans attached to the inside of the 
covers. From these oil pans it runs down 
the inside of the cover, dropping into a cup 
in the top of the main-bearing cap. In- 
stead of oil grooves at the top and bottom 
of the main bearing, as ordinarily made, in 
this system the oil is supplied at the sides 
where the bearing is cut away at the joint. 
When the strain from the connecting rod 
is up, the oil is carried to the bottom of the 
bearing, but when the load is reversed. 
there are no oil grooves to carry away this 
oil. The crank pin is oiled through the 
tube marked D. This tube discharges into 
a crank oil ring inside the eccentric, K, 
which in turn discharges into the crank- 
pin oil tube, and flows across the crank-pin 
bearing. The crank-pin oil ring, in ad- 
dition to its independent supply, catches 
the drip from one end of the main bear- 
ing. The eccentric is oiled by the drip 
which it catches from the other end. Not 
the least difficulty has been experienced 
in catching the oil thrown off the 
eccentric strap and the splash from the 
cross-head has been equally easy to take 
care of, the outside of the engine being frec 
from oil. A portion of the oil as it drops 
back into the bottom of the frame drops 
upon an oil filter and is cleaned and purified. 
The large base gives the oil an excellent op- 
portunity to cool and settle. The manu- 
facturers have been experimenting with 
this engine for some two years past, and in 
connection with their experiments relate 
an experience which is little short of mar- 
velous. An engine was adjusted and filled 
with oil on March roth; up to July 15th no 
adjustments of any character had been 
made, and no oil added except to fill the 
sight-feed cylinder lubricator. It had been 
operating from fourteen to sixteen hours 
per day driving a blower, and after the 
lapse of over four months really needed no 
adjustment or fresh lubricant, running al- 
most as noiselessly as at first. The build- 
ers claim that they expect every engine 
turned out to operate in an equally satis- 
factory manner. 


ooo 


TEST OF A DE LAVAL STEAM TURBINT. 


Much has been written of late regard- 
ing the probable deterioration of steam tur- 
bines after they have been in service a num- 
ber of years and of the probable effect of 
this deterioration on the steam economy of 
the machine. Recent tests made by Profs. 
Edward F. Miller and R. R. Lawrence, of 
the Massachusetts Institute of Technology, 
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on a 150-h.p. steam turbine dynamo set. 


which had been in use for the past two 
years in the plant of the New England 


FIG. I.—DE LAVAL TURBINE WHEEL. 


Construction Company, will 
doubtless, be of interest. 
The turbine was taken apart and thor- 


therefore, 
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of.the tests show that the turbine is still 
within the original guarantee, thus prov- 
ing that whatever deterioration may have 
taken place has not, to all appearances, af- 
fected the steam consumption. 

The test was made June 11, continuing 
from 9 a. m. until 6 p. m., after which the 
electrical heat losses were obtained in or- 
der to determine the absolute brake horse- 
power. The steam supplied to the turbine 
dor the test came from one boiler; the steam 
for the auxiliaries and the feed pump sup- 
plying this boiler coming from a second 
boiler. A steam loop was utilized to turn 
all condensation from the steam main lead- 
ing to the turbine to the boiler. The 
amount of steam used was determined by 
measuring the feed-water. The blow-off 
pipe and the auxiliary feed pipe were dis- 
connected and blanked. The steam and 
feed piping were both kept tight, so that 
there were no leakages to make allowance 
for, all of the water put into the boiler 
being used in the turbine and in the cal- 
orimeter. The feed-water was weighed in 
a barrel on a pair of scales sensitive to 
less than 14 of a pound under maximum 
load. The water weighed was run into a 
small barrel beneath the scales and the 
feed was taken from this barrel. The qual- 


ity of the steam was figured from readings 
taken on a throttling calorimeter placed 
near the throttle of the turbine. 
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FIG. 3.—TEST OF A DE LAVAL STEAM TURBINE. 


oughly examined as regards to wear before 
the test was made, and photographs were 
taken of the turbine wheel, buckets and 
pinion, which are reproduced herewith. It 
will be noted that the wear on all of these 
parts is practically nil. This machine was 
installed with the following steam guaran- 


tees: 18.7 pounds of steam per b.h.p. per 
hour at full load, and 19.7 pounds of steam 
at half load, with a steam pressure of 150 
pounds at the governor value and a vacuum 
of 26 inches at the turbine. The results 


a 3 


FIG. 2.—DE LAVAL TURBINE PINION. 


this instrument was in use was noted and 
the amount of steam used by it was calcu- 
lated by Napier’s formula. The orifice used 
to do the throttling was 14 inch in diame- 
ter. Pressures were taken at the throttle 
and in the case supplying the nozzles. This 
latter pressure 1s beyond the governor and 


~ = 


fluctuates with any change of load. Tem- 
peratures of the steam at these two places 
were taken also. It was thought that the 
throttling by the governor might dry out 
any slight amount of moisture in the steam 
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and that the steam entering the nozzies 
might be slightly superheated. During this 
test the throttling was slight and there was 
but little change in the quality of the steam 
in passing through the governor valve. The 
vacuum was measured by a U-tube filled 
with mercury. The poorer vacuum obtained 
near the middle of the test was due to low 
water in the river. 

The electrical output was absorbed in a 
water-cooled rheostat. 
very steady throughout the test and the 
necessary electrical instruments were in- 
serted for measuring the power. Previ- 
ous to the test the turbine had been run- 
ning 45 minutes. The results of the test 
are tabulated below: 


Duration of test, hours...............00- 9 
Ls ad pressure gauge, Ibs...............05 152.9 
Boilure pressure below governor valve, lbs. 145.9 
Number of nozzles in use.............. č 
Quality of steam, priming per cent........ 1.05 
@rometer, inches ....c.cccccsnsccccccce 29.90 
Vacuum, inches ...........ccccccccccces 25.47 
Average volts, dynamo No. 1............ 262.7 
Average volts, dynamo No. 2............ 262.1 
Total amperes ........ ccc cece cee c es 202.0 
Average total kw. output .............00- 106.1 
Average total E. H. output. .......s.. 142.2 
Average total B. H. Inputa esaea 160.4 
Average number of revolutions per min. .1,200.0 
Total steam used for nine hours, Ibs...... 25,661 
Average steam per hour, Ibs............. 2,851.0 
Average steam per hour, corrected for 
moisture, IDS e660 es ease 1 oe xee oe ee Sos 2,826.0 
Steam per kw.-hour, fos............00.. 26.49 
Steam per E. H. P. hour, Ibs............ 20.05 
Steam per B. H. P., hour, Ibs.......... 17.77 
Steam per B. H. P. hour, corrected for 
moisture, lbs. ....ssossaesesosssaseses 17.62 
-ee 


THE ELECTRICAL COMPRESSOR PLANT IN 
THE CHICAGO & NORTHWESTERN 
RAILROAD TERMINAL., 


The air power plant at the Chicago ter- 
minal station of the Chicago & Northwest- 
ern Railroad is a typical example of the 
best modern practice in the application of 
electric power to the compression of air 
for the many purposes of railroad yard 
work. 

The plant is located in a small brick 
building to the rear of the station, close to 
the river. and adjacent to the extensive pas- 
senger yards of the company. This build- 
ing comprises two rooms, in one of which 
is located the electrical and pneumatic ap- 
paratus. 

Alternating current is taken from the 


main of the Chicago Edison Company and 


passed through transformers, reducing it to 
the working voltage. Part of it is tsed 
directly on low-voltage alternating cir- 
cuits, and the remainder is passed through 
rotary converters or motor generators and 
delivered as direct current for power pur- 
poses. 

The air compresser plant is made up of 
two Ingersoll-Sergeant standard power- 
driven compressors, of the type designated 
by the makers as Class “JC.” They are 
duplex two-stage machines, with air cylin- 
ders, frames, and bearings, mounted on a 
solid cast-iron bed-plate, which encloses 
the horizontal inter-cooler between the cyl- 
inders. Both high and low-pressure cylin- 
ders are fitted with the standard Ingersoll- 
Sergeant piston inlet valve, and regulation 
is secured by a standard choking controller 
on the low-pressure intake. This device, 
acting to throttle the air intake passage, is 


The load was kept, 
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controlled by receiver pressure and auto- 
matically regulates the volume of air com- 
pressed and consequently the amount of 
power consumed—to the demand for air 
from the power system. The compressors 
run at constant speed, the controller simply 
varying the effective piston displacement 
with varying load. The machines have a 
stroke of 12 inches, with air cylinders 12% 
and 1814 inches in diameter. At a speed of 
130 r.p.m. the free air capacity of each unit 
is 455 cubic feet per minute. The pressure 
used in this plant is 70 to 8o Ib. gauge. 

‘The sub-base is extended in each com- 
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almost entirely in this system for switches 
and signals; but a small portion is diverted 
to the boiler room, where it is applied in 
a small air-lift pumping outfit which sup- 
plies water to the terminal. 


ee ee 


TESTS ON A 2000-KW. CURTIS STEAM 
TURBINE. 


Tabulated below are the results of tests 
made by Louis Ferguson of the Common- 
wealth Electric Company. of Chicago, and 
F. Sargent, of Sargent & Lundy, on a 2,000- 


FIG. I.—MOTOR-DRIVEN AIR COMPRESSOR. 


pressor to support the driving motors, which 
are General Electric direct-current machines, 
rated at 80 horse-power on 220 volts and 
having a speed of 510 r.p.m. A pinion on 
the motor-shaft gears directly with thd 
teeth on the compressor fly-wheel, which is 
of standard weight for machines of this 
capacity. The gears are protected by proper 
guards. 

Independent concrete foundations are 
used. Each unit has its own automatic oil- 
ing system, fed from a central tank. The 
drip is recovered and filtered. Sight-feed 
oilers care for cylinder lubrication. Fig. 1 
shows one of the units, of which there are 
two in operation. An intake duct, supply- 
ing both compressors, leads under the floor 
to the open air and rises beside the power- 
house, terminating in a screen cover for 
the exclusion of dust and cinders from the 
yards. 

The discharge pipes from the two units 
feed an air main leading to the primary re- 
ceiver outside the plant. Provision is made 
for draining this receiver. From this point, 
the line leads to a system of cooling tubes 
to the west of the power-house, made up 
of a large upper and lower horizontal 
header, connected by a number of small ver- 
tical pipes. This arrangement, freely ex- 
posed to the air, precipitates whatever mois- 
ture may remain in the air after leaving the 
primary receiver; and this water is with- 
drawn from the lower header. From this 
cooler, air lines radiate throughout thd 
yard, supplying power to the pneumatic 
switch and signal system controlling the 
movement of trains in the terminal track 
system. Secondary air receivers are also 
located at suitable places. The air is used 


kw. Curtis steam turbine at Schenectady, 
N. Y., on May 3, 1905. The turbine is a four- 
stage machine designed in 1903 and recently 


-changed in a few particulars as a result 


of experiments conducted during the past 
year. The machine conforms as nearly as 
possible to the standard four-stage ma- 
chines now being produced, but the builder 
claims that it is less efficient since the 
changes made were confined to the buck- 
ets, while several other changes, which were 
desirable, could not be made without en- 
tirely rebuilding the machine. All of the 
instruments used during the test were care- 
fully tested and standardized in New York. 
The surface condenser used showed practi- 
cally no leakage, and every precaution was 
said to be taken to make the test reliable 
and accurate. The results obtained were as 
follows: 


Full-Load_ Test: 


Duration of test ........ 1.25 hour. 
Steam pressure (gauge) .. 166.3 Ibs. 
Back pressure (absolute).. 1.49 in. of mercury. 
Superheat .........ee0005 207. g. F. 

Load in kilowatts......... 2023.7 

Steam consump. per kw.-hr. 15.02 Ibs. 


Half-Load Test: 


Duration of test ....... i 
Steam pressure (gauge)... 170.2 lbs. 

Back pressure (absolute).. 1.40 in. of mercury. 
Superheat seis one sede Tks 120. degrees F. 
Load in kilowatts........ 1066.7 

Steam consump. per kw.-hr. 16.31 Ibs. 


Quarter-Load_ Test: 


Duration of test ........ 1. hour. 

Steam pressure (gauge)... 155.5 Ibs. 

Back pressure (absolute).. 1.45 in. of mercury. 
Superheat .....scccccsses 204. degrees F. 
Load in kilowatts........ 555. 

Steam consump. per kw.-hr. 18.09 


Zero Load: 


Duration of test ........ 
Steam pressure (gauge)... . 
Back pressure (absolute).. n. of mercury. 
Superheat ..........c0006 156. degrees F.» 
Steam consump. per kw.-hr.1510.5 Ibs. 


0.916 hour. 


1.33 hours. 
54-5 Ibs. 
' 1.85 i 


~ 
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CROCKER-WHEELER ELECTION AND DIVI- 
DEND, 


The officers of Crocker-Wheeler Co., Am- 
pere, N. J., have been re-elected for the en- 
suing year. The officers are Dr. Schuyler 
Skaats Wheeler, president; Gano S. Dunn, 
vice-president and chief engineer; W. L. 
Brownell, treasurer; G. W. Bower, assistant 
treasurer. The directors are Prof. Francis 
B. Crocker, Dr. Wheeler, Messrs. Dunn, 
Doremus, A. Foster Higgins, Herbert Noble, 
Thomas Ewing, Jr., F. L. Eldridge and C. A. 
Spofford. The regular quarterly dividend 
of 114 per cent. has been declared and the 
affairs of the company are reported as being 
in a flourishing condition. 


——_+—_—__$-@-)— 


ELECTRIC LIGHTING AND POWER UNITS 
FOR EXPORT. 


The B. F. Sturtevant Co. has for years 
made a specialty of high-grade generating 
sets, with the engine and generator designed 
each for he other, and combining high effi- 
ciency with small space and weight—ele- 
ments which are particularly essential in 
machinery built for export. This company 
now catalogues thirty-six different sizes and 
types of units ranging from 3 to 100 kw. 
Each is absolutely complete, and is carried 
upon a bedplate common to both members of 
the set. The size and weight of all but the 
larger sizes are such as to permit of export 
shipment without the separation of parts, 
so that the machine stands ready for opera- 
tion as soon as it is unpacked. 

The Sturtevant Company recently made 
an interesting and somewhat unusual ap- 
plication of induced draft in the plant of 
the Cleveland Paper Manufacturing Com- 
pany, Cleveland, Ohio. A special engine- 
driven fan was installed to produce draft 
for two horizontal return tubular boilers of 
200 horse-power, and force the products of 
combustion under two other boilers which 
serve as feed-water heaters or economizers. 


———_¢-0-¢—____—_- 


A LARGE AUTOMATIC TELEPHONE EX- 
CHANGE. 


The Automatic Electric Company recently 
closed a contract of considerable interest to 
telephone men. It is for a 15,000 line auto- 
matic telephone system for Havana, Cuba. 
This is to displace the old “Red Telefonica 
System” of Havana, formerly owned by a 
Spanish company but now a part of the 
properties of the Cuban Telephone & 
Telegraph Company. The latter company 
has also contracted with the Automatic 
Electric for a 600 line automatic system for 


the town of Marianao, Cuba, a suburb of 


Havana. The initial installation at Havana 
will be for 5000 lines. 

The cosmopolitan character of Havana’s 
population makes the automatic system 
peculiarly well adapted for use there; it 
would be necessary for telephone operators 
to be fairly good linguists in a city of so 
many nationalities. 

Two other contracts recently granted the 
Automatic Electric Company were for a 
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250-line- exchange at Miamisburg, Ohio, for 
the Montgomery County Telephone Com- 
pany, and a 1200-line exchange for the Da- 
kota Central Telephone Company at Aber- 
deen, South Dakota. These two exchanges 
will be the first to have the new automatic 
four-party lines with selective ringing and 
lockout recently worked out by the com- 
pany’s engineers. This new development 
of the automatic system attracted much at- 
tention at the recent Independent Telephone 
Convention in Chicago, where it was ex- 
hibited for the first time. 


_—_———_->-0--—______.__. 
THE HAVANA CENTRAL RAILWAY SYSTEM. 


The Havana Central Railway Company, 
Havana, Cuba, has placed orders with the 
Foreign Department of the General Electric 
Company, of Schenectady, N. Y., for com- 
plete electrical equipment of a net work of 
interurban electric railway lines radiating 
from Havana and covering an extensive ter- 
ritory inland. The system will include a 
central power house in Havana and eight 
outside sub-stations, together with line ma- 


‘terial for about 125 miles of trackage and 


rolling stock for passenger and freight ser- 
vice over the entire system. 

The power house in Havana will furnish 
5000 kilowatts at 19,000 volts and 25 cycles; 
three-phase alternating current generators 
and Curtis steam turbines will be used. 
The generator e.m.f. of 2200 volts will be 
stepped up by air-blast transformers to the 
line voltage. The transmission lines will 
parallel the various lines of the railway to 
the sub-stations where step-down trans- 
formers will supply rotary converters fur- 
nishing 600-volt direct current to the trolley 
lines and feeders. 

From Havana one branch will run south- 
east through Cuatro Caminos, Lomas de 
Candela, Guines and Providencia to Rosario, 
a distance of about 40 miles. Sub-stations 
will be located at Cuatro Caminos, Lomas de 
Candela and Providencia. A second line 
will run from Havana 17 miles south to 
Bejucal with a sub-station on the line at 
Santiago de las Vegas. A third line run- 
ning southwest from Havana to Mariel will 
have a length of 37 miles and branch lines 
running north and south to El Carmelo, 
Santiago de las Vegas and Tuira de Malena 
amounting to about 30 miles in addition. 
Sub-stations on the line to Mariel will be 
located at Marianao, Hoyo Colorado, Guana- 
jay and San Antonio Melena. 

The rolling stock for passenger service 
will consist of twenty-four 30-ton cars, each 
seating 50 passengers and equipped with four 
GE-74 motors geared for a maximum speed 
of 40 miles an hour. The freight service 
will be handled by ten 40-ton General Elec- 
tric locomotives equipped with four GE-55 
motors geared for a speed of 17 miles an 
hour when hauling a 300-ton train. 

The entire system will have double over- 
head trolley both in Havana and on the in- 
terurban lines. The high potential trans- 
mission lines will be designed for a future 
potential of 30,000 volts to provide for ex- 
tensions. The transformers in the Havana 
power house and in the sub-stations are 
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also to be suitable for use at the increased 
potential. 
A O 


CRANE COMPANY'S 50th ANNIVERSARY, 


The Crane Company, Chicago, celebrated 
its fiftieth anniversary on July 4th; all of 
the company’s branch house managers took 
part in the celebration. The branch house 
managers went all through the factories and 
were given a dinner and taken to the “White 
City,” where an evening was spent visiting 
places of entertainment. A trip was also 
made to Lake Geneva, Wis., where they 
were entertained by Mr. R. T. Crane at his 
summer residence, and on July 6th the com- 
pany gave to all its employees and their 
families a picnic at North Western Park. 
About 10,000 people attended this picnic. 

A brief history of the Crane Company 
will doubtless be of interest. In the spring 
of 1855 Mr. R. T. Crane came to Chicago 
and established a brass foundry in a cornet 
of his uncle’s lumber yard. The first “heat” 
was taken off on the Fourth of July. The 
sand used was found on the premises, and 
the first castings were couplings for con- 
necting lightning rods. Business prospects 
looking good, Mr. Crane sent for his broth- 
er, Charles S. Crane, and shortly after his 
arrival the firm decided to go into the mak- 
ing and finishing of brass goods. A foot 
lathe was purchased, and the manufacture 
of brass engine trimmings begun. A few 
months later a room with power was rent- 
ed, and the following spring a small three- 
story frame building was erected and 
equipped for power with a 6-h.p. portable 
engine. The next year jobbing in wrought- 
iron pipe and fittings and steam warming 
work was taken up. 

After the breaking out of the civil war 
the enormous demand of the government 
for all sorts of material created a boom; 
soon the brass plant had to be enlarged, 
and the manufacture of brass globe valves, 
check valves, steam and gas cocks was be- 
gun. An iron foundry was started, and the 
building, in a small way, of machinery and 
the making of a few articles in the steam 
fitting line was undertaken. About the 
same time a small butt-weld pipe mill, the 
first mill west of Pittsburg, was built on 
ground where the Crané Company still has 
a pipe mill. In the same year ((1864) the 
property where the present brass department 
is located, No. 10 North Jefferson Street, 
was purchased and the first malleable iron 
foundry outside of the Eastern States start- 
ed. This foundry was on the second floor 
and is said to be the first instance of a 
foundry being located above the ground 
floor. The manufacture of both malleable 
and cast-iron fittings was commenced, and 
in connection with the fitting business the 
company early took up the manufacture of 
dies and die plates. 

In 1865 the business was incorporated by 
Richard T. Crane, Charles S. Crane, Martin 
Ryerson, Eliphalet W. Blatchford, Charles 
N. Holden, and the name changed from 
R. T. Crane & Bro. to the Northwestern 
Manufacturing Company. This name was 
retained until 1872, when the title Crane 
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Bros. Manufacturing Company was adopt- 
ed, which was changed in 1890 to Crane 
Company. By 1870 the business had grown 
so that further extensions were necessary. 
The land west of the property at No. 10 
North Jeffersdn Street was purchased and a 
building erected thereon. Fortunately the 
-company escaped the big fire of 1871, and 
the large increase that had recently been 
made in facilities enabled the company to 
take advantage of the heavy demand for 
goods created in the rebuilding of the city. 
In 1881 another pipe mill was erected on 
property purchased on West Twelfth Place 
where there were excellent railroad facili- 
ties. One lap-weld and two butt-weld fur- 
naces were erected. 

Although the Crane Company was con- 
centrating upon the manufacture of valves 
and fittings, the continued growth of the 
business demanded extensive additions in 
1891, 1899, 1900, 1902, 1903, and this year a 
five-story modern office building has been 
erected. Not only has there been an im- 
mense increase in the floor space used for 
manufacturing purposes, but all departments 
have been equipped with the latest improved 
machinery, much of which has been de- 
signed and built by the company. 

The company has constantly added to its 
lines of manufacture. Some of the im- 
portant classes of goods put on the market 
in more recent years have been stationary, 
marine and locomotive pop safety valves, 
drainage fittings, extra heavy brass and iron 
valves and fittings, hydraulic valves and fit- 
tings, ferro-steel flanged fittings and valves, 
ammonia fittings, steam traps, steam and oil 
separators, malleable and ferro steel com- 
panion flanges, electrically and hydraulically 
operated and steam actuated valves, and a 
complete line of flat band fittings. In addi- 
tion the company is prepared to turn out 
complete piping equipments for power 
plants, and has facilities for bending and 
threading all sizes of pipe, and screwing, 
welding and rolling flanges on it. All told, 
the Crane Company manufactures more than 
10,000 articles for use in connection with 
steam, water, gas or air. 


NEW BOOKS. 


Mopern ELectricAL Construction. By H. 
C. Horstmann and V. H. Tousley. Chi- 
cago: Frederick J. Drake & Co. F lexible 
leather; 242 pages, 4 ins. x 614 ins.; 138 
illustrations. Price, $1.50. 

This is a rather skillful combination of 
an explanation of the Fire Underwriters’ 
rules and an exposition of the elementary 
features of electrical engineering. The 
authors describe batteries, bells, dynamos, 
lightning arresters, etc., etc., and explain 
the application of the Underwriters’ Rules to 
the installation of such apparatus. The 
book is liberally illustrated and should be 
extremely useful to practical workers in 
the electric lighting and power field. 


ELECTRICAL INSTRUMENTS AND TESTING. By 
Norman H. Schneider. New York: 
Spon & Chamberlain. Cloth, 199 + xvi 
pages, 5 ins. x 7!4 ins.; 105. illustrations. 
Price, $1.00. 
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This little book embodies a commendable 
effort to present in simple language the ele- 
mentary features of electrical testing, and 
the author has succeeded so well as to dis- 
arm any unhardened critic who might find 
occasion to comment unkindly on the dic- 
tion and methods of exposition. The state- 
ments, so far as the reviewer has analyzed 
them, are accurate, and the arrangement of 
the contents logical. After describing the 
usual instruments employed in testing cir- 
cuits, the author explains all the ordinary 
tests that are needed in the general run of 
work. The book is excellent. 


AMERICAN TELEPHONE Practice. (Fourth 
Edition.) By Kempster B. Miller. New 
York: McGraw Publishing Company. 
Cloth, 888 + xvi pages, 614 ins. x IO ins. ; 
643 illustrations. Price, $4.00. 

This edition of Mr. Miller’s excellent 
book shows evidence of exhaustive revision 
and leaves very little to be desired. The 
old chapters have been practically rewritten, 
and much new material has been added, 
notably discussions of common battery sys- 
tems, the divided multiple system, private 
branch exchanges, party lines, meter service, 
and power plants for common battery sys- 
tems. The book has an enormous scope, so 
that criticism of any failure to cover feat- 
ures of minor importance might seem cap- 
tious; it is to be regretted, however, that 
the different systems of exchange and sub- 
scribers’ instruments and connections could 
not have been shown in complete elemental 
form in each case; except for this, one 
would need to exert oneself abnormally to 
find an excuse for adverse comment. The 
book must prove invaluable to telephone 


_ engineers and others actually interested in 


telephone exchange work, 


Gas Encine Desicn, By Dr. Charles E. 
Lucke. New York: D. Van Nostrand 
Company. Cloth; 254 4+ viii pages, 6 
ins. x 9 ins.; 145 illustrations. Price, 
$3.00. 

Dr. Lucke is one of the few college pro- 
fessors whose practical engineering abilities 
have developed along with their technical 
academic education, and as a consequence 
the present work is a superb one. The book 
is restricted to the quantitative side of gas 
engine design and construction, and con- 
tains an immense amount of valuable data 
collected from practice as it has developed 
during the past several years. Beginning 
with a discussion of power, efficiency and 
economy, the author briefly develops the 
formulas giving the relations between in- 
dicated horse-power, mean effective pres- 
sure, cylinder dimnesions, piston speed, ex- 
plosions per minute and piston displacement, 
for two-stroke and four-stroke cycle en- 
gines; gives a standard reference (indi- 
cator) diagram based on adiabatic com- 
pression and expansion, explains fuel char- 


acteristics and the ratio of actual to ideal 


pressures during a cycle, and gives a great 
deal of practical data and many useful 
formulas. The next section is devoted to 
the forces in a gas-engine cylinder due to 
gas pressure and inertia. 
dicator cards are presented and discussed, 


Some actual in-. 
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and the relation between the reciprocating 
parts and kinetic forces is taken up in re- 
freshing detail. The final section contains 
an elaborate discussion of engine parts 
(weights and dimensions). A detailed re- 
view of the work is impracticable, owing 
to the thoroughness with which it has been 
carried out; such a review could easily 
grow into a small volume, most of the con- 
tents of which would be commendatory. 
The only serious fault noticed by the re- 
viewer is slovenly diction; the rather reck- 
less use of the letter C as a symbol is 
greatly inconvenient to the reader, but it 
scarcely attains the magnitude of a defect. 


PERSONAL. 


MR. FRED STADELMAN has been appointed 
assistant manager of the New York office of The 
Wellman-Seaver-Morgan Company. 


MR. B. H. WARREN, president of the Allis- 
Chalmers Company, has just returned from an 
extended European trip, arriving on the Baltic, 
July 20. 


MR. FRANCIS RAYMOND has severed his 
connection with the Stanley-G. I. Electric Manu- 
facturing Company to re-enter the field as manu- 
facturer’s agent. 


MR. ROBERT C. REED has been appointed 
superintendent of the electrical department of 
the Duquesne Steel Works of the Carnegie Steel 
Company. 

MR. W. A. STADELMAN, heretofore eastern 
agent of The Wellman-Seaver-Morgan Company, 
with headquarters in New York, has been appoint- 
ed general sales agent of the company, with head- 
quarters at Cleveland, O. 


MR. M. B. BEATTIE, formerly connected 
with the power and mining department of the 
General Electric Company, has recently resigned 
his position there to accept one with the Chicago 
office of the Crocker-Wheeler Company. 


MR. ARTHUR WILLIAMS, of the New York 
Edison Company, recently sailed for Europe for 
a rest of a few months. While abroad Mr. 
Williams will look very thoroughly into the mu- 
nicipal ownership situation on the other side. 


MR. HARRY V. CROLL, for the past eight 
years with the E. P. Allis Company and its suc- 
cessor, the Allis-Chalmers Company, of Chicago, 
has resigned to accept a position with The Well- 
man-Seaver-Morgan Company, of Cleveland, O. 


MR. A. H. WHITESIDE, who has for a con- 
siderable time been manager of the Allis-Chalmers 
Company’s district office at Atlanta, Ga., was 
transferred, on July 1sth, to the Philadelphia 
district office, where he succeeds Manager W. A. 
Wood, resigned. 


MR. W. J. BUCKLEY, who has earned an 
enviable reputation as a salesman of electrical 
machinery in the Southwest, has been appointed 
manager of the Allis-Chalmers Company’s dis- 
trict office at St. Louis. Mr. H. P. Hill, whom 
he succeeds, goes to the Salt Lake City district 
office, where he will devote his energies to the 
electrical branch of the company’s business. 


MR. M. W. THOMAS has been. appointed 
manager of the Allis-Chalmers Company's dis- 
trict office at Atlanta, Ga. Mr. Thomas is widely 
known in the South, where he has been identified 
for years with electrical and machinery interests. 
He was until recently manager of the Westing- 
house Electric & Manufacturing Company’s office 
in New Orleans and brings to the Allis-Chalmers 
Company the advantage of a very large and valu- 
able acquaintance. 


MR. HAROLD U. WALLACE, son of Mr. 
John F. Wallace, who recently resigned the chief 
engineership of the Panama Canal Commission, 
has accepted the third vice-presidency of J. G. 
White & Co., New York. Mr. Wallace resigns as 
chief engineer of the Illinois Central Railroad to 
accept this position. He has been connected with 
that road since 1894, and since 1902 has been its 
chief engineer. Among important work carried 
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out for the Illinois Central Railroad by Mr. 
Wallace was the lake front improvement work at 
Chicago. This work included the depression and 
reconstruction of twenty miles of main lines 
and yard tracks. In securing the services of so 
distinguished an engineer as Mr. Wallace, the 
White Company is simply following out its uni- 
form policy. It has of late secured the services 
of several eminent engineers and it has made its 
recent selections largely from the steam railroad 
field. 


MR. W. M: PROBASCO has resigned as assist- 
ant to the president of the McGraw Publishing 
Company to accept the office of vice-president of 
the Search Light Publishing Company. The latter 
company owns a file of about 2,500,000 clippings, 
articles and pictures on all subjects, compiled 
from newspapers, magazines, engineering journals, 
books and reports of scientific societies, and has 
a carefully organized force by which this informa- 
tion is classified and kept up to date for the use 
of publishers and others who require prompt and 
up-to-date infotmation on any subject. In addition, 
the company publishes a weekly paper, called 
The Search Light, which is a record of the most 
important events of the previous week and which 
covers some sixty separate departments. As a 
nucleus for this paper the company purchased 
The Great Round World and The Week’s Progress, 
publications somewhat on the line of its own, 
but has improved on their plans and especially in 
the completeness with which the information is 
compiled and indexed. Mr. Probasco is well 
known in electrical circles and his many friends 
will wish him success in this new departure. 


TRADE PUBLICATIONS. 


SUNBEAM REFLECTOR LAMPS. Sunbeam 
Incandescent Lamp Company, Chicago, I1l.—This 
is Bulletin No. 11, containing an illustrated de- 
scription of the Sunbeam reflector lamp, which 
is made in sizes ranging from 6-c.p. to 36-c.p. 

A TALK ON ARC LAMPS. The C. J. Toer- 
ring Company, Philadelphia, Pa.—Bulletin No. 6, 
containing an interesting discussion on the well- 
known Toerring enclosed arc lamp. The bulletin 
is well illustrated and the argument convincing. 

PREPAYMENT WATTMETERS. Fort Wayne 
Electric Works, Fort Wayne, Ind.—Publication 
No. 5008 and Bulletin No. 1066 devoted to the 
prepayment form of alternating current watt- 
meters which was described in the June number of 
this journal. 

SMALL DIRECT-CONNECTED DYNAMOS. 
Crocker-Wheeler Company, Ampere, N. J.—Bul- 
letin No. 55, containing a brief description of a 
line of dynamos ranging from 1% to 28 kilo- 
watts and designed for direct connection and con- 
sequently slow speed. 

DOSSERT SOLDERLESS CONNECTORS. 
Dossert & Company, New York.—This is cata- 
logue No. 1, containing a description of the 
a brief explanation of the prinicple on which 
Dossert wire and cable connectors and taps, with 
these devices are based. 

RENOLD ROLLER CHAIN. The Link-Belt 
Engineering Company, Philadelphia, Pa.—This is 
booklet No. 54, containing an illustrated descrip- 
tion of a roller chain provided with special 
bushings and anti-friction rollers and intended 
for operation on ordinary sprockets. 

EVERBEST MAGAZINE. Ewing-Merkle Elec- 
tric Company, St. Louis, Mo.—This is the July 
number of this clever little publication and con- 
tains, in addition to interesting non-partisan read- 
ing matter, advertisements of the principal spe- 
cialties handled by the publishers. 

SMALL SPRINGS. The Wallace Barnes Com- 
pany, Bristol, Conn.—This is catalogue No. 4, 
devoted to the line of small steel springs manu- 
factured by this company. The line includes 
springs of every conceivable type and shape. The 
catalogue is superbly executed and profusely illus- 
‘trated. 

TRANSFORMERS. Stanley-G. I. Electric 
Manufacturing Company, Pittsfield, Mass.—Bul- 
letin No. 249, devoted to “Type Z” transformers, 
which are of the shell type and built in sizes 
ranging from % to 30 kilowatts. The bulletin 
is profusely illustrated and the transformer is 
thoroughly described. 

ELECTRICAL SPECIALTIES. 
Electric Manufacturing Company, 


The 
Toledo, 


Yost 
O.— 
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A handsomely executed catalogue, slightly smaller 
than standard size and containing well-illustrated 
descriptions’ of Yost specialties, which include 
the well-known lamp sockets, receptacles, rosettes, 
lamp cord adjusters, shades, etc. 


“A B C” FANS AND BLOWERS. American 
Blower Company, Detroit, Mich.—Catalogue No. 
180 and folder No. 66. The former is devoted 
to exhaust fans of the paddle wheel type and the 
latter to disc or propeller-type ventilating fans 
driven by electric motors. Both publications are 
executed in the artistic style customarily employed 
by the company. 

ELECTRIC SIGNS. A. C. & M. L. Felkin 
Company, Boston, Mass.—This is a catalogue of 
electric signs containing an illustrative descrip- 
tion of the Imperial electric signs made by this 
company. These signs are of the general class 
in which transparent letters are employed, this 
being illuminated by incandescent lamps on the 
inside of the sign structure. 

DE LAVAL WORKS AND PRODUCTS. De 
Laval Steam Turbine Company, New York and 
Trenton, N. J.—Bulletin No. 10, containing a 
profusely illustrated description of the De Laval 
factory, in which the well-known turbines and 
pumps are built, together with illustrations and 
descriptions of some of the turbine parts, pro- 
cesses of manufacture, etc. 

KOERTING GAS ENGINES. De LaVergne 
Machine Company, New York.—This is the 1905 
catalogue devoted to the Koerting two-stroke cycle 
gas engine and also containing illustrations of 
the Koerting four-stroke cycle engine and the 
Hornsby-Akroyd oil engine built by the De La- 
Vergne Company. The catalogue is liberally illus- 
trated and handsomely executed. 


DIRECT-CURRENT MOTORS AND DYNA- 
MOS. Stanley-G. I. Electric Manufacturing Com- 
pany, Pittsfield, Mass.—Bulletin No. 145, con- 
taining a detailed description of the “Type L” 
direct-current motors and dynamos built by this 
company. This line of machines ranges from 
Y% to 1§ horse-power in motor ratings and cor- 
responding generator ratings. The description is 
illustrated and the bulletin is well executed. 


BUSINESS NEWS. 


WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY has removed its Los 
Angeles office from the Trust Building to No. 
§27 South Main Street. 


AMERICAN ELECTRICAL HEATER COM- 
PANY, Detroit, Mich., has established an eastern 
branch at 35 Dey Street, New York, in charge of 
Mr. B. H. Scranton. A warehouse will be main- 
tained here, in which a full stock of standard 
goods will be carried. 


CROCKER-WHEELER COMPANY, Ampere, 
N. J., has just received an order through its New 
York office for two engine-type generators of 105 
volts and 10,000 amperes for use in the electrolytic 
treatment of ores. These machines will have 22 
field magnet poles and will run at roo r.p.m. 


CHARLES R. UNDERHILL, New York, an- 
nounces that he is now in a position to supply 
the trade with all kinds of small electro-magnets, 
induction coils, spark coils, and coil windings of 
every description, and in any quantity, in addi- 
tion to the large electro-magnets and solenoids 
which have heretofore been his specialty. 


CHANDLER & TAYLOR COMPANY, In- 
dianapolis, Ind., reports that it was the suc- 
cessful bidder for a high-speed, self-oiling, direct- 
connected engine to be installed in the new power 
plant of Mandel Brothers, Chicago. The contract 
was secured in keen competition with other repre- 
sentative manufacturers, and the Chandler & 
Taylor Company naturally feels much gratification 
upon receiving the award. 


A. L. IDE & SONS, Springfield, Ill., report 
among recent sales of Ideal engines the following: 
Wilkes-Barre Gas & Electricity Company, two 
direct-connected units: Hackensack Water Com- 
pany, one direct-connected unit; Compania Ex- 
portadoes Coahuilente, one, belted engine; City 
of New York, for Williamsburg Bridge, three 
direct-connected, cross-compound units; Anglo- 
Chilean Nitrate & Railway Company, one belted 
engine; Edison Electric Illuminating Company, 
three special engines to operate blowers. 
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THE NEW JERSEY ASBESTOS COMPANY, 
of Camden, N. J., reports increased activity in 
all departments, and is particularly gratified at 
the reception accorded the new high pressure 
packing. In the South the company’s business 
has increased to such an extent as to render it 
necessary to open a branch office at Birmingham, 
Ala. Mr. James J. O’Rourke, who was for a 
long time connected with the Southern Railway 
Company, and who is well and favorably known 
to both railway and supply men, as well as to 
the trade in general, has been appointed manager 
of the Birmingham office. 


JAMES McCREA & CO., Chicago, manufac- 
turers of the ‘“‘Climax’’ steam joint clamp for 
repairing leaks where pipes are screwed into fit- 
tings, and the “Emergency” pipe clamp for repair- 
ing splits and rust-holes on pipes, have just ap- 
plied for a patent for a novel device in the way 
of a clamp for stopping leaks between pipe 
flanges. Every engineer has experienced dif- 
ficulty with leaks of this kind occurring when it 
was impossible to shut down to renew packings, 
or when the flanges were in some inaccessible 
place where they could not be repacked without 
great expense and trouble. 


THE ABNER DOBLE COMPANY, San Fran- 
cisco, has secured the contract for the machinery 
to be installed in an addition to the hydro-electric 
plant of the Cramer Electric Company, at Hailey, 
Idaho. This contract covers the entire outfit ‘of 
hydraulic and electrical machinery and apparatus 
and includes a 4oo-kw. alternator direct-driven 
by an 800 horse-power set of water-wheels, with 
exciter and governor; a three-panel marble switch- 
board; two 25-light arc transformers and 50 arc 
lamps, with regulators and other accessories; 14 
transformers and supplies for the distribution sys- 
tem. 

G. M. GEST, of New York and Cincinnati, has 
been awarded a contract for the construction 
of a complete underground conduit system at 
Washington, D. C., for the Western Union Tele- 
graph Company. The conduits will be con- 
structed of specially made steel pipe, instead of 
clay, and will connect all of the Western Union 
Telegraph Company’s offices as well as the de- 
partment buildings in and around Washington. 
Mr. Gest has also been awarded a large contract 
in New Orleans for the extension of the subway 
system of the Cumberland Telephone & Telegraph 
Company. This is an extension to the original 
system which he installed several years ago. 


THE STROMBERG-CARLSON TELEPHONE 
MANUFACTURING COMPANY., Rochester, N. 
Y., reports having closed a contract with the 
Kinlock Telephone Company, St. Louis, Mo., for 
a new central energy lamp line multiple switch- 
board of 17,000 lines capacity for the main ex- 
change. The contract calls for an “A” board 
of thirty-seven sections, a “B” board of ten sec- 
tions, three monitor sections of two operators’ 
positions each, one observation desk of four po- 
sitions, One combination manager’s and assistant 
manager’s desk, one combination chief and assist- 
ant chief operator’s desk and one _ two-position 
wire chief’s desk. The company also reports 
having closed a contract with the North State 
Telephone Company, High Point, N. C., for a 
1200 line capacity, generator-call, visual signal 
switchboard, and one with the Anderson Telephone 
Company, Anderson, S. C., for an 1800-capacity 
lamp line signal multiple switchboard. 


ALLIS CHALMERS COMPANY has begun the 
great extensions to its already large works at West 
Allis, Milwaukee. The company has awarded 
contracts for the structural steel, erected iu 
place, for three of the new buildings, requiring 
approximately 6800 tons of steel; and for the 
structural steel, erected in place, for the foundry 
and pattern storage buildings and erecting shops, 
comprising approximately 4000 tons of steel. The 
company expects to occupy its new works on or be- 
fore next March. Some idea of the size of the 
works when extended will be afforded by the fact 
that the company’s present floor space at West Allis, 
Milwaukee, has a total area of 652,000 square feet, 
and the new extensions upon which work is 
now in progress will add 861,000 square feet, 
more than doubling the present floor space and 
making the total at the West Allis Works 1,513,000 
square feet of floor space. The plant will be 
capable of affording employment for 11,000 per- 
sons. 


450 


Exhibits at the Electrical Contractors’ 


THE TIPLESS LAMP COMPANY, New York, 
sent Mr. R. S. Carrick to represent them. 

THE HART & HEGEMAN MANUFACTUR-. 
ING CO., Hartford, Conn., was represented by 
President A. H. Pease, who was a visitor at the 
convention and exhibition. 

THE GOULD STORAGE BATTERY COM- 
PANY, New York, was represented at the con- 
vention by Mr. Wm. S. Gould. 

MEITZ & WEISS COMPANY, New York, had 
a large display of their oil engines in charge 
of F. E. Davis, New England agent. 


JOHNSON & MORTON, Utica, N. Y.—W. H. 
Morton, secretary of the N. E. C. A., represented 
his company at the convention. 

THE TRAY PLATE BATTERY COMPANY, 
Binghamton, N. Y., had Mr. H. B. Oakman as 
their representative at the convention. 
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Convention. 


ECONOMICAL ELECTRIC LAMP COM- 
PANY, New York, had n exhibit of their turn- 
down lamp. Mr. W. K. Abely was in charge of the 
exhibit, assisted by C. F. Murphy. 


COUCH & SEELEY COMPANY, Boston, had 
a most attractive exhibit of their line of tele- 
phones. Mr. E. B. Seeley, manager, and F. C. 
Redfield were in charge. 


THE RENIM SPECIALTY COMPANY, Bos- 
ton, showed a full line of samples of its switch 
and outlet boxes, cut-out cabinets and trims. Miner 
Robinson was in charge. 


MANHATTAN ELECTRICAL SUPPLY COM- 
PANY, New York, had a very tasteful booth 
in which to entertain its friends. Mr. J. W. 
McDowell was in charge. 


GENERAL VIEW OF THE MAIN 


THE JOHNS-PRATT COMPANY, Hartford, 
Conn.—Mr. E. B. Hatch and Joseph Sachs repre- 
sented their company at the convention. 


MUNDER ELECTRIC COMPANY, Spring- 
field, Mass.—Mr. Charles Munder attended the 
convention in the interest of his company. 

DOSSERT & CO., New York, made an at- 
traction of their solderless joints. M. R. Jarvis 
and R. A. Bristol represented the company. 


HART MANUFACTURING COMPANY, Hart- 
ford, Conn., was represented by Mr. H. A. Hart 
and F. B. Smith, New England representatives. 

DIEHL MANUFACTURING COMPANY, 
Elizabethport, N. J.—Mr. B. C. Kenyon, presi- 
dent, represented his company at the convention. 


HOLTZLER-CABOT COMPANY, Boston, made 
a large and very attractive display of their several 
lines. Mr. E. W. Schildknecht had charge of the 
exhibit. i 

H. T. PAISTE COMPANY, Philadelphia, had 
an attractive display of their line of specialties 
in charge of E. A. Jenkins, C. K. Hills and Geo. 
MacElwee. 
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THE ALPHADUCT MANUFACTURING 
COMPANY, New York, had an attractive space 
filled with samples of alphaduct flexible conduit, in 
charge of Russell Dart, Jr. 


HARVEY-HUBBELL, INC., Bridgeport, Conn. 
—H. W. Bliven, sales manager, was in charge 
of their exhibit. The newest device shown was 
their porcelain wireless cluster. 


D. & W. FUSE COMPANY, Providence, R. I., 
had an attractive show board filled with samples 
of its line of fuses. W. S. Sisson was a very 
busy representative of this company. 


ELECTRO-DYNAMIC COMPANY, Bayonne, 
N. J., had an attractive booth with samples of 
their interpole motors. F. G. Bell, F. S. Mitchell 
and Geo. B. Warren represented the company. 


THE DALE COMPANY, New York, occupied 
a very large space, filled with samples of the 
Dale line of fixtures. John Dale, O. J. Bryan 
and H. S. Rainford were present during the 
week. 


NATIONAL CARBON COMPANY, Cleveland, 
O., had a display showing samples of everything 
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in carbon that is used for electrical purposes. 
The exhibit was in charge of J. C. Irvine and 
A. C. Henry. 


THE WORCESTER ELECTRIC MANUFAC- 
TURING COMPANY, Worcester, Mass., had an 
attractive booth showing samples of its line of 
switches. Mr. James McGrady was busy explain- 
ing the good points. 

COOLEY GENERAL DEVELOPMENT COM- 
PANY, Jamaica Plain, Mass., had on exhibition 
a number of the Cooley engines of different sizes. 
J. F. Cooley, D. Wood and Andrew Rhoades 
represented the company. 


THE SIMPLEX ELECTRICAL HEATING 
COMPANY, Cambridgeport, Mass., made a fine 
display of their electrical cooking and heating 
apparatus. C. W. Richards and A. W. Doe 
were in charge of the exhibit. 

THE AMERICAN ELECTRIC SIGN, COM- 
PANY, Boston, had on exhibition samples of its 
time switches, advertising mirrograph, flashers and 
signs of every description. J. L. Russell, C. M. 
Borden and C. I. Wetmore were present. 


EXHIBITION HALL, NATIONAL ASSOCIATION OF ELECTRICAL CONTRACTORS. 


THE BENJAMIN ELECTRIC MFG. COM- 
PANY, New York and Chicago, had show boards 
displaying the Benjamin wireless clusters, are 
burst, daylight clusters and car clusters. Basi] G. 
Kodjbanoff was in charge of the exhibit. 


PASS & SEYMOUR, Syracuse, N. Y., were 
represented by J. W. Brooks, A. M. Little and 
W. B. Hall. A full line of P. & S. specialties 
was on exhibition, as well as the new brass shell 
sockets and receptacles made by the firm. 


SPRAGUE ELECTRIC COMPANY, New 
York, was ably represented at the convention by 
Alec Henderson, master of transportation of the 
N. E. C. A., who arrived Tuesday evening in 
charge of a large party of delegates from New 
York. 


G. M. GEST, New York and Cincinnati, was 
represented at the convention by W. T. Jackson, 
Western representative, who showed a large va- 
riety of photographs of the different kinds of 
conduit work done by Mr. Gest all over the 
world. 


THE OSBURN FLEXIBLE CONDUIT COM- 
PANY, New York, had an attractive display of 
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flexiduct in connection with the exhi'' of the 
Pettingell & Andrews Co., their New England 
agents. Mr. C. E. Corrigan represen.ed ‘is com- 
pany. 

J. L. GLEASON, Jamaica Plain, Mass.. had a 
very handsome exhibit of his line of :.oulding 
boxes. He recently brought out a numbe: of new 
specialties, samples of which were shown and ex- 
plained. J. L. Gleason and R. Eberhardt were 
in attendance. 


THE CHASE-SHAWMUT COMPANY, New- 
buryport, Mass., displayed samples of the standard 
fuses, Shawmut conduit outlet bushings, Shawmut 
rapid conduit and moulding hangers. Harry P. 
Moore, J. F. S. Nichols, Jr, J. J. Miley and 
Frank D. Masterson were in attendance. 


CHARLES A. COTTON, Boston, New England 
agent for the Triumph Electric Company, Century 
Electric Manufacturing Company and the Warren 
Electric Company, had a large exhibit of the mo- 
tors built by these companies. Charles A. Cotton 
and A. J. Ruel were in charge of the exhibit. 


S. H. COUCH & CO., Boston, Mass., had an 
exhibit of their line of telephones, shown on re- 
volving pedestals. One of their newest was the 
Couch automatic vestibule "phone for apartment 
houses. Wm. Couch and C. E. Monroe explaincd 
the merits of their line and distributed souvenir 
match safes. 


THE HOLOPHANE COMPANY, New York, 
had some very interesting samples of the Holo- 
phane products. The newest shade’ shown was the 
new Pagoda ball, wide-angle reflector, together 
with some handsome cut-glass effects. The exhibit 
was in charge of I. W. Farquharson and H. C. 
Jones, Boston representative. 


JOHN A. ROEBLING’S SONS COMPANY, 
Trenton, N. J., occupied a very handsome booth, 
which was considered by some the coolest spot 
in the show. Mr. H. L. Shippey, treasurer and 
manager of the New York office; Albert Mann, 
New England agent; Frank W. Harrington and 
S. B. Van Norturck were in attendance. 
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nation. Two specialties which it has brought out 
this season were a portable lamp fixture and a new 
strap clamp desk fixture. O. C. White, Jr., was 
in charge of the exhibit. 

MARSHALL ELECTRIC MFG. COMPANY, 
Boston, Mass., had a very attractive booth deco- 
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tension porcelain glass insulators and B. & D. 
specialties. They also had on exhibition a 300,000- 
volt transformer for testing insulators. The fol- 
lowing gentlemen were in attendance: George A. 
Ober, Duncan Kennedy, A. D. Richmond, H. M. 
Saben, A. J. Sanford, Jr., and W. O. Turner. 
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PASS & SEYMOUR AND GENERAL ELECTRIC COM PANY EXHIBITS, 


rated in red and white. Samples were shown 
of the company’s complete line of sockets, cut- 
outs and switches. Norman Marshall was attend- 
ing the convention. E. G. Eastman had charge 
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EXHIBITS OF THE AMERICAN CIRCULAR LOOM COMPANY AND PERKINS ELECTRIC SWITCH 
MANUFACTURING COMPANY. 


H. W. JOHNS-MANVILLE COMPANY, New 
York, had an attractive display of Sacks noark 
fuses, standard fuses; in fact, fuses, fuse boxes 
and fuse blocks for every possible service. J. W. 
Perry, manager of the electrical department, New 
York; A. D. Newton, manager electrical depart- 
ment, Boston; E. L. Cameron and W. R. Walsh 
were in attendance. 


THE O. C. WHITE COMPANY, Worcester, | 


Mass., had a handsome exhibit of shop wall fix- 
tures, etc. The company showed fixtures designed 
for every practical requirement of applied illunmi- 


of the exhibit. A combination key ring and screw- 
driver was given out as souvenirs. 


R. M. CORNWELL COMPANY, Syracuse, 
N. Y.—The booth occupied by this company was 
most attractively decorated. The company had 
on exhibition samples of the Cornwell universal 
switch boxes, wonder dynamos and motors for 
experimental purposes, and the wonder gasoline 
engine in several sizes. Mr. R. M. Cornwell 
and F. S. Baldwin had charge of the exhibit. 

C. S. KNOWLES COMPANY, Boston, Mass., 
had a display of their enamel duct conduit, high- 


BOSSERT ELECTRIC COMPANY, Utica, N. 
Y.—The space occupied by this company was 
most attractively furnished and samples of outlet 
boxes, outlet bushings, knife switches, and a 
line of novel and up-to-date panel boards were 
displayed. F. B. Smith, New England sales 
agent, and F. T. Foxenberger were busy explain- 
ing the merits of the Bossert line to visiting dele- 
gates. 


THE AMERICAN ELECTRIC NOVELTY & 
MANUFACTURING COMPANY, New York.— 
This exhibit was in charge of Mr. F. J. Alvin, 
general manager. Wm. G. Mills and S. S. Shep- 
hard were also in attendance. Theirs was a very 
elaborate booth, filled with samples of the famous 
ever-ready battery, minature and decorative lamps, 
‘Noscru push buttons, keyless clocks, portable 
lamps, etc. 


W. S. HILL ELECTRIC COMPANY, New 
Bedford, Mass., had on exhibition sample boards 
of its line of switches together with a board show- 
ing I. T. E. circuit breakers manufacthred by 
the Cutter Electrical Manufacturing Company, for 
whom the Hill Company is New England agents. 
W. C. Jessup, sales engineer, and F. A. Knowles, 
manager of the Boston office, represented the 
company. 

SAFETY-AMORITE CONDUIT COMPANY 
and the CONDIT ELECTRICAL MANUFAC- 
TURING COMPANY had a very attractive booth. 
S. B. Condit, Jr., R. G. Garland and F. Hodkin- 
son represented the Safety Company, while Mr. 
S. B. Condit, Jr., P. Fisher and F. W. Mason 
looked after the interests of the Condit Electrical 
Manufacturing Company. Very handsome and 
useful desk clocks were distributed as souvenirs. 


PETTINGELL-ANDREWS COMPANY, Bos- 
ton, occupied one of the largest booths in the 
building, and had on exhibition samples of prac- 
tically everything in the electrical supply line. 
The following gentlemen were in attendance, rep- 
resenting the company: C. B. Price, general man- 


ager and treasurer; F. S. Price, secretary; W. J. 


Keenan, sales manager. Wm. A. Peterson, R. W. 
Vose, H. H. Van Staagen and F. W. Cramphorn. 


THE TRUMBULL ELECTRIC MANUFAC. 
TURING COMPANY, Plainville, Conn., had what 
was perhaps the most attractive show board in the 


entire exhibition. It was a quartered oak cabinet 
finish board, 15 feet long by 7 feet high, upon 


which were displayed samples of the entire line 
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s 
of switches, cut-outs, panel boards, etc., manu- 
factured by this company. Mr. J. H. Trumbull, 
president; F. Trumbull and Geo. W. Edge were 
in constant attendance. l 


EASTERN CARBON COMPANY, Jersey City, 
N. J., had its booth tastefully decorated with red 
and yellow bunting; the prevailing colors in the 
label of their dry cell. Samples of gas ignition 
cells, telephone cells, new battery connectors, car- 
bon specialties, eastern flash lights in all sizes 
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were shown different finishes for sockets and 
switches. The following gentlemen were present: 
W. C. Bryant, manager and treasurer; E. R. 
Grier, sales manager; E. K. Patton, Western 
manager; G. W. Goodrich, general superintendent; 
B. C. Gilpin and Frank B. Burton. 


THE GENERAL ELECTRIC COMPANY had 
one of the largest spaces in the center of the 
main floor, covering about 1,300 square feet. The 
principal feature of this exhibit, and probably 


EXHIBITS OF THE MARSHALL ELECTRIC MANU FACTURING COMPANY AND R. M. CORNWELL 
COMPANY. 


and shapes, and a new combination carbon brush 
composed of wire gauge and carbon were on exhi- 
bition. The following gentlemen were in attend- 
ance: George W. Mills, William Mills, O. L. 
Turgeon. 


THE AMERICAN CIRCULAR LOOM COM- 
PANY, Chelsea, Mass., following its usual liberal 
policy, had one of the largest exhibits in the 
building. Across each end of the space were two 
large circular loom trucks loaded with circular 
loom. The centre of the space was filled With 
weathered oak furniture, palms, flowers, etc., very 
artistically arranged. The following gentlemen 
were in attendance: A. J. Clark, H. P. Kirkland, 
Oscar Hoppe, R. B. Corey, T. H. Bibber, H. C. 
Adams, Jr., and M. W. King. 


THE ELECTRIC GAS LIGHTING COM- 
PANY, Boston, had a remarkably fine showing of 
interior telephones and switches. The company 
was represented by H. C. Thomson, general man- 
ager; W. F. Abely, Mr. Boardman, Mr. Youny, 
Mr. Sherman, Mr. Howes, Mr. Norris, Mr. Lee, 
besides Mr. Haines, manager of the Chicago 
branch, and Mr. Bongard from the Toronto 
branch. Much favorable comment was made on 
its new metallic circuit, automatic intercommuni- 
” cating telephone. The company claims this is the 
most important departure in the history of in- 
terior telephone manufacture, inasmuch as it gives 
a complete and separate metallic circuit to every 
talking pair; not only does the operator at wil) 
select the metallic circuit of the desired corre- 
spondent, but when a conversation is in progress 
interruption by outsiders is entirely impossible. 
The “Rotokoll’ switchboard was also shown. 


BRYANT ELECTRIC COMPANY, and PER- 
KINS ELECTRIC SWITCH MFG. COMPANY. 
—This is the first time these companies have ever 
made an exhibit of their line. Much credit is 
due to Mr. E. R. Grier, sales manager, for the 
very effective display made. lhis company manu- 
facture over 2,000 different articles and are the 
largest manufacturers of what they term “elec- 
trical hardware” in the world. Their main ex- 
hibit was a tent shape arrangement of show 
boards. On one side was shown the Perkins 
Electric Switch Mfg. Company’s lines of switches, 
from 15 amperes to 400 amperes. They build 
more than 400 sizes between. On the other side 
of the board the Bryant Electrical Company's 
socke’s and receptacles were shown. At one end 
there was a very artistic display of eartridge fuses 
and fuse blocks. This is an entirely new line for 
the Bryant Electric Company. On separate boards 


the newest thing in the entire Exhibition, was 
the new G. E. 2314 watt incandescent lamp. The 
company’s exhibit was brilliantly illuminated 
with these units. This is the first exhibition to 
the general public where this carbon filament has 
been shown. The new metallized ‘carbon filament 
lamp is made in three sizes, Nos. 3, 4 and 5, 
the watt consumption being 125, 187% and 250 
watts per lamp, respectively. These lamps are 
used with a special line of Holophane Pagoda 
reflectors which are made in two forms, one known 
as the “Form D,” which distributes the light in 
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automobile motors was also exhibited, as well as 
a miscellaneous collection of the company’s stand- 


ard electric motor fans. A new G. E. electric 
flat-iron also made its appearance here for the 


first time and naturally attracted a great deal of 
attention from the public. The company’s moving 
picture machines were constantly surrounded dur- 
ing the exhibition. In attendance at the exhibit 
were Mr. C. B. Davis, Boston manager; Mr. J. 
P. Felton, supply manager Boston office; Mr. O. 
F. Brastow, L. E. Smith and J. A. Wilson, Bos- 
ton; Mr. E. ML Kinney, Schenectady, N. Y.; 
Mr. W M. Wright, New York, and Mr. F. H. 
Gale, advertising manager. Other callers during 
the week were Mr. T. Beran, New York supply 
manager, and Mr. D. R. Bullen, Schenectady. 


THE WESTINGHOUSE ELECTRIC & MAN- 
UFACTURING COMPANY occupied an entire 
platform at the west end of the main hall. Over 
the center of the exhibit was a large, high-potential 
electric sign bearing the word “Westinghouse” in 
porcelain letters on a dark background. The let- 
ters were backed with tin foil and alternating dis- 
charges at 30,000 volts between the backs pro- 
duced striking effects. Various types of Sawyer- 
Man lamps were displayed in a glass case on the 
platform. Along the front of the platform were 
vertical standards bearing a nice display of Nernst 
lamps. A 42-in. Stafford fine yarn cotton loom 
was shown in full operation, being gear driven by 
a % h.p.'three-phase, 200-volt, 25-cycle induction 
motor with automatic stopping devices actuated by 
the breaking of *the thread in the weaving process 
or other mishaps in the loom proper. The purpose 
of showing this outfit was to demonstrate the 


feasability of driving such a loom without inter- ~ 


mediate clutch or other starting device. The cot- 
ton was woven by an expert weaver and portions 
of it distributed as souvenirs. Souvenir postal 
cards illustrating historic points of Boston were 
also distributed. A line of central-station and 
portable testing instruments was on exhiibtion, as 
well as Cooper Hewitt mercury vapor lamps, fuses, 
arc lamps, etc. A biograph exhibition comprising 
a trip to the Westinghouse shops at East Pitts- 
burg was given nightly. The company was repre- 
sented by the following attaches of the main 
and district offices of the company: R. L. Warner, 
New England manager; C. B. Humphrey, manager 
detail sales; G. B. Griffin, assistant manager de- 
tail sales; D. E. Manson, manager Boston office; 


THE WESTINGHOUSE EXHIBIT. 


a downward direction, and the other known as 
the “Form C,’’ which concentrates the candle- 
power in a downward direction. The company 
also exhibited a mercury arc rectifier operated on 
220 volt, single-phase, which was converted to 
110 volts, direct current, the load being a circuit 
of the new incandescent lamps. This rectifier had 
a capacity of 30 amperes and was in constant 
operation. A collection of small motors of various 
types was shown. This included alternating and 
direct-current motors. One of the company’s new 


H. B. Whipple, general lamp agent; J. William 
Smith, cashier Sawyer-Man Company; Messrs. 
Watts, Merrill, Bates, Osborn, Gibbs, Bond, Chase, 
Wahn, Abbott, Walton and Ewing of the Boston 
office of the Westinghouse Electric & Manufac- 
turing Company; D. E. Clark, manager The West- 
inghouse Machine Company; Mr. Holbrook, man- 
ager Boston office Nernst Lamp Company, and J. 
C. McQuistion, superintendent of the Westinghouse 
Companies Publishing Department, who had charge 
of the Westinghouse exhibit. 
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‘CENTRAL 


STATION 


NEWS 


Readers are cordially invited to contribute to thts department items of news relating to plants in their vicinity. 


ALABAMA. 


DOTHAN.—It is reported that it is proposed 
to improve the water works and electric light 
plant, at a cost of $20,000. 


ENSLEY.—The Street and Light Committee of 
Council is reported to have agreed to recommend 
to the Mayor and Board of Aldermen the con- 
struction of an electric light plant. 


MONTGOMERY.—The Montgomery Light & 
Water Power Company has just placed an order 
for additional machinery for its large plant at 
Tallassee, which will involve an expenditure of 
nearly $30,000. 


JACKSON.—The lighting plant at this place, 
which was only completed December 15, 1904, 
already requires extension. It is proposed to add 
an overshot water-wheel. Geo. P. Brockman is 
electrical engineer and superintendent. 


TROY.—Messrs. Chas. Henderson, H. D. Boyd 
and others, together with the owners of the Elba 
Electric Power Company, have organized the 
Pea River Power Company, paid up capital $50,- 
000, authorized $200,000. They are arranging 
for the erection of a power house, etc. Their 
plans include an electric plant and railway ser- 


vice from Troy to Elba and periaps on the Gulf. 


ALASKA. 


FAIRBANK.—The Tanana Electric Co. is re- 
ported to have been incorporated at Olympia, 
Wash., by Abe Spring, of Fairbank, and J. A. 
Haney, of Seattle, Wash., with a capital of 
$250,000, to establish a lighting and steam plant 
at Cleary City, Alaska, which is about 25 miles 
from Fairbank. 


ARKANSAS. 


IMBODEN.—A $25,000 electric lighting plant 


and water works is being put in at this city. 


LITTLE ROCK.—The Columbia Light & Power 
Company filed a notice of dissolution of that 
corporation and surrendered its charter. 


TEXARKANA.—The Texarkana Gas & Electric 
Light Co. has changed its name to the Texarkana 
Gas & Electric Co. and reduced its capital stock 
from $200,000 to $100,000. 


CALIFORNIA. 


SAN FRANCISCO.—The Sierra Nevada Water 
& Power Company has been incorporated, with a 
capital of $5,000,000, by G. B. Crittenden, W. L. 
Stowell, R. M. Kreiser, and’ others. 


LOS ANGELES.—The City Council has been 
asked by the Municipal League to consider the 
matter of a municipal lighting plant. The pres- 
ent cost of lighting is about $133,000 annually. 


VENTURA.—The proposed electric light plant 
for Ventura will cost $25,000, and the water 
works $100,000. It is uncertain when the con- 
tracts will be let, as the matter is delayed by 
ligitation. 

LOYALTON.—The Loyalton Electric Light 
Company is extending its service to Beckwith, 17 
miles from here, across the Sierra Valiey. The 
town of Beckwith will be lighted by electricity in 
the near future. 


SAN FRANCISCO.—The Board of Supervisors 
has passed a resolution awarding to the San 
Francisco Gas & Electric Company the contract 
for supplying the city with gas, electric light and 
power during the year, for $320,000. 

OAKLAND.—The bid of the Oakland Gas, 
Light and Heat Company for lighting the city 
for the next fiscal year, has been accepted and 
the contract awarded it on a schedule that will 
furnish light all night every night in the year. 


LOS ANGELES.—A new city ordinance has 
gone into effect, providing that electric energy 
supplied by the lighting company shall not vary 
more than 3 per cent. from the standard; also 
for tests of electric meters to be made by the 
city electrician. 


LOS ANGELES.—The City Council has 
passed a new ordinance under which corporations 
will be obliged to submit a complete financial 
statement annually to the city after Jan. 1, 1906. 
The Council is empowered to fix a price for the 
service provided. 

SAN FRANCISCO.—It is understood that the 
Merchants’ Mutual Light & Power Company, of 
Santa Barbara, has placed provisional orders for 
a McEwen engine with Henshaw, Bulkley & Co., 
and for 250-kw., 3-phase belted generators with 


the Bullock Electric Company. 
LOS ANGELES.—Various interested companies 


have been holding meetings for the purpose of 
devising plans whereby telegraph, telephone, elec- 


‘tric lighting and trolley poles shall be removed 


throughout the city and consolidated systems 
erected in their place down alleys and back 
streets. 


SAN FRANCISCO.—The Shasta Power Com- 
pany will have a stockholders’ meeting, Aug. 26th, 
to act upon a proposition to create a bonded 
indebtedness of $100,000 for the purpose of rais- 
ing money to complete the construction and equip- 
ment of its hydro-electric transmission plant on 
Bear Creek, Shasta County. Work is now in 
progress. 


ANAHEIM.—The City Trustees of Anaheim 
are considering the advisabiility of leasing the 
city electric light plant to the Edison Electric 
Company. This company claims that it can oper- 
ate the plant cheaper than the city. It offers to 
pay the city 12 per cent. of the gross receipts 
of the lighting service, with an agreement to 
give the city the right to terminate the contract, 
in a year. 

SAN FRANCISCO.—The Reno Power, Light 
& Water Co.’s plant at Reno, Nev., was shut 
down for ten days while the armature of the 
main generator was being rewound. The com- 
pany’s circuits were temporarily supplied from 
the Truckee River General Electric Company's 
plant at Floriston. The burn-out was caused by 
a cat, which climbed a pole on the high-tension 
line in Reno and produced a short circuit. 


LOS ANGELES.—Broadway, in this city, which 
is over a mile long, is one of the best lighted 
thoroughfares in the world. Electroliers stand 
on either side of the street, having been created 
at an expense of about $15,000 by abutting 
property owners. These poles display 1600 orna- 
mental incandescent lights, effectively softened 
by milk-white globes. This system, recently in- 
stalled, is lighted by the municipality at a cost 
approximating $900. 


CONNEOTIOCUT. 


FARMINGTON.—The Farmington River Power 
Company has elected directors as follows: Aus- 
tin C. Dunham, James L. Howard, Atwood Col- 
lins, Henry Roberts, E. C. Terry, John S. Hunter, 
W. T. Bacon and H. C. Judd. 


SOUTH NORWALK.—tThe Board of Electrical 
Commissioners has awarded contracts fer an en- 
largement of the city electrical station. The pro- 
posal of the Diesel Engine Company for an 
engine was accepted. The contract for electrical 
equipment was awarded to the Foft Wayne Elec- 
tric Works. 


YALESVILLE.—At a borough meeting in Wal- 
lingford, $4,500 was appropriated to buy the 
Hotchkiss Bros.’ property and rights. This pur- 
chase takes in one of the finest water privileges 
in the county, and will grant to the electric plant 
at Wallingford all the power necessary to extend 
it to Yalesville. 


FLORIDA. 


JACKSONVILLE. —Bids will be received 
until Aug. 4 by the Board of Trustees of the 
Water Works and Improvement Bonds, for fur- 
nishing f. o. b. cars Jacksonville, a motor genera- 
tor set of about 300-kw. capacity, the generator 
to be a sso-volt, direct-current, compourd-wound 


machine, driven by a direct-connected, three-phase, 
60-cycle, 2,300-volt, synchronous motor, large enough 
to drive the direct-current generator to its rated 
capacity, machine to be arranged so as to be 
reversed; and an alternate bid for the same gen- 
erator driven by a three-phase, 60-cycle, 2,300-volt 
induction motor, direct connected, of sufficient 
size to drive the generator to its rated capacity, 
the speed of the machine not to exceed 750 
revolutions per minute, the machine to be mount- 
ed on a substantial cast iron base and to have 
large self-oiling bearings. Field rheostat for the 
generator and starting device for the alternator 
to be furnished, a full specification, giving di- 
mensions, together with blue print or photograph 
to accompany the bid, and state time in which 
delivery can be made. R. N. Ellis, Supt. 


GEORGIA. 


CALHOUN.—Geo. C. Chambers, of Calhoun, 
will construct an electric light plant to cost from 
$3,500 to $4,000, and operate it with water power. 


FT. GAINES.—The City Council is reported 
to have granted the Interstate Water Works & 
Construction Co., of Washington, D. C., a 50- 
year franchise for the construction of water works 
and an electric light plant. 


COVINGTON.—The town of Covington has 
awarded a contract to W. R. Jennison, of At- 
lanta, for installing the new machinery for the 
electric lighting plant which is to be rebuilt, 
having been demolished by a boiler explosion. 


IDAHO. 


HAILEY.—The Abner Doble Company has re- 
cently secured the contract for the machinery to 
be installed in an addition to the hydro-electric 
plant of the Cramer Electric Company, successor 
to the Idaho Electric Supply Company, at Hailey, 
Idaho. This contract covers the entire water 
power and electrical apparatus and includes a 
400-kw. alternator directly driven by an 8o0o0-h.p. 
set of water-wheels, exciter and governor; three- 
panel marble switchboard, two 25-light, arc trans- 
formers and 50 arc lamps with regulators, switch- 
boards and other accessories; 14 transformers and 
O her supplics for the distribution system. 


ILLINOIS. 


OTTAWA.—The Ottawa Power Company has 
been formed with a capital of $5,000, James A. 
Seddon, Robert Gaylord and others are the in- 
corporators. l 


BLOOMINGTON. —The 
Heat Company has been incorporated with a 
capital stock of $100,000. The incorporators are 
George M. Mattis, S. A. Power and Charles Zilly. 


CHICAGO.—Plans have been filed by the Com- 
monwealth Electric Co. for a 2-story power house 
to be constructed at 22d and Fisk Sts., to cost 
$50,000; also for a 1 and 2-story brick power 
house, to cost $35,000. y 

GRANITE CITY.—This city is in need of a 
good up-to-date electrical plant for street and 
commercial lighting. The place has a population 
of about 8,000, and is growing rapidly. Mr. Alvin 
Morefield can give information to any one in- 
terested. 

QUINCY.—The Quincy Gas & Electric Com- 
pany has changed its name to Quincy Gas, Elec- 
tric & Heating Company. The number of di- 
rectors has been increased from five to seven, and 
the capital stock increased from $600,000 to 
$2,000,000. 

CHICAGO.—The Chicago & Suburban Water 
& Light Co. has accepted the offer suggested by 
Mayor Dunne that the city purchase its plant 
in Austin for $250,000, and an ordinance for 
the purchase of the system at this price has been 
introduced in the council. 

LA GRANGE.—The LaGrange Service Com- 
pany is building a large power house at May- 
wood. The La Grange light and water plant will 
also be improved, and Sargent & Lundy, of Chi- 
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cago, will prepare plans for a model power house. 
The pumps will be operated by electric power. 
An extra 150 horse-power boiler and engine will 
be installed to be used in case of accident to the 
Maywood plant. 


INDIANA. 
POSEYVILLE.—The Poseyville Electric Light 
& Water Company is reported incorporated, with 
a capital of $10,000. 
EVANSVILLE.—The Evansville Gas & Electric 
Light Company, Evansville, Ind., is planning to 


erect a plant to supply power to various traction 
lines. 


TELL CITY.—It is reported that bids will be 
received by Frank Hinkle, City Clerk, for new 
machinery to be installed at the electric light 
plant. 

LOGANSPORT.—The City Council has passed 
an ordinance governing the stringing of wires in 
the city, providing for inspection and the licens- 
ing of all electrical workers. 


KOKOMO.—The Kokomo Gas & Light Com- 
pany has incorporated with a capital stock of 
$100,000. Alexander Linderman, K. L. Ames, 
L. S. Owsley and B. S. Wales are directors. 


PERU.—Wm. O’Hara, City Clerk, writes this 
city has in contemplation the reconstruction of 
its electric light plant, and would like to have 
some one complete the project, both financially 
and mechanically. 


CRAWFORDSVILLE. — The Crawfordsville 
Water & Light Company is stated to have se- 
cured a new franchise, and will at once make 
extensive improvements and purchase new ma- 
chinery. 

WATERLOO.—The Waterloo Electric Light 
Company has experienced considerable annoyance 
from the burning out of transformers by lightning. 
The repairs have to be made in Fort Wayne, 
often causing considerable delay. The company 
will solicit bids for putting up lightning ar- 
resters. ` ` 


IOWA. 
NEW SHARON.—The New Sharon Electric 
Company has just been incorporated. 


ACKLEY.—The Ackley electric light and heat- 
ing plant has been sold by Smith Bros. to John 
Rath. 


SPIRIT LAKE.—This city has decided to ex- 


pend about $6,000 in improving the electric light 
plant. 


WASHINGTON.—The Iowa Gas & Electric 
Company is reported incorporated with a capital 
of $100,000. 


NEWTON.—The Council will purchase a stor- 
age battery equipment for the electric light plant, 
at a cost of $8,000. 


FORT DODGE.—The City Council has appoint- 
ed a committee to investigate the construction of 
a gas and electric light plant, to be owned and 
operated by the city. 


DAYTON.—The Dayton Heating & Lighting 
Company has been organized with C. D. Water- 
bury, president, and H. E. Nelson, secretary, and 
a capital of $10,000. 


KANSAS. 
BURLINGTON.—The electric light plant of 
this city has been purchased by G. H. Webb and 
G. Webb. | 
PITTSBURG.—The Pittsburg Railway & Light 
Company, of this city, has been organized with 
a capital of $600,000. 


COTTONWOOD FALLS.—The Smith Light & 
Power Company, of Bolivar, Mo., has received 
a franchise from this town and is installing a 
plant here. 


CHETOPA.—Burns & McDonnell, Kansas City, 
Mo., are preparing plans and specifications for 
water works and an electric light plant, to cost 
about $30,000. 

ALMA.—The Mayor and Councilmen granted 
an electric franchise to the Alma Light & Power 
Company, which is composed of W. B. Wilson, 
G. A. Mueller and others. 


KENTUCKY. 
RUSSELL.—E. F. Fullerton and H. Willis, of 
Greenup, are reported interested in the construc- 
tion of an electric light plant in Russell. 


AMERICAN ELECTRICIAN 


CAMPBELLSVILLE.—Articles of incorpora- 
tion have been filed with the County Clerk at 
Campbellsville, Ky., to build and operate an élec- 
tric light plant there, to be known as the Camp- 
bellsville Electric Light Company. The officers 
are: J. L. Adkinson, president; C. R. Davis, sec- 
retary and treasurer; B. S. Kincart, manager. 


MAINE. 


NORTH FAIRFIELD.—tThe Crosby Mercantile 
Company is to install an electric light plant which 
will provide light and power for its large interests 
here. 

HOULTON.—There is a proposition to make a 
contract with the Maine & New Brunswick Elec- 
trical Company to furnish electricity for light- 
ing, heating and power purposes to the town. 


MARYLAND. 


ELKTON.—The County Commissioners are 
stated to have granted permission to Wm. T. 
Harburton, president Elkton Electrical Light Co., 
to erect a pole line from Gilpin Falls, at Bay 
View, to Elkton, via Pleasant Hill. 


BALTIMORE.—At the annual meeting of the 
stockholders of the Mount Washington Electric 
Light & Power Company, the following officials 
were elected for the ensuing year: President and 
general manager, Thomas W. Offut; vice-presi- 
dent, Alten S. Miller; secretary and treasurer, 
Harry J. McIntyre; directors, Thomas W. Offut, 
Alten S. Miller, S. Davies Warfield, Walter R. 
Townsend and Richard A. Bevan. The company 
is expending about $100,000 for the power house 
and new machinery, and will have the new plant 
in operation by Sept. 1. 


MASSACHUSETTS. 


CLINTON.—The Clinton Gas & Electric Com- 
pany has decided to borrow $250,000, a part of 
which will be expended for improvements. 


TEMPLETON.—A corporation will soon be 
formed under the laws of Massachusetts to fur- 
nish electric light and power in the town of 
Templeton. 


LEOMINSTER.—The Leominster Electric 
Light & Power Company has secured the con- 
tract for lighting the city for the coming year at 
the following bids: 92 arc lights at $72 per year, 
each to burn until 1 a. m.; 20 arc lights to burn 
all night, at $110 per year, and 72 incandescents 
at $10 each; total cost, $9,976 per year. 


MICHIGAN. 


PLAINVILLE.—The Esele Light & Power 
Company has bought the franchise and the plant 
of the Brownell Lighting Company. 


WEST BRANCH.—W. D. Eddy has been 
granted a 10-year franchise to operate an electric 
lighting plant at West Branch. He has bought 
the interests of W. W.. Vaughn and will at once 
rike improvements in the plant. 


TAWAS CITY.—The Tawas Manufacturing 
Company will operate an electric light plant within 
a month. The plant is being installed by the city 
and the company will get its revenue out of com- 
mercial lighting. 

HOUGHTON.—The Houghton County Electric 
Light Company will install an electrically driven, 
vertical, triplex pump at the Franklin pumping 


station, capable of supplying 65,000 gallons of. 


water every 24 hours. 


PORTLAND.—The municipal lighting plant will 
be increased in qapacity by widening and deepen- 
ing the race which conveys the water for power. 
W. D. Fargo, of Kalamazoo, will have charge of 
the work, which will be completed at a cost of 
$3,760. The plant will be shut down for at least 
four weeks. 

LANSING.—The annual report of the municipal 
I:ghting plant shows a material gain. The cost 
of operating the plant in 1905 was $34.037.02, in 
1904 it was $32,991.40. The increase in receipts 
from private consumers was $6,941.69, the total 
for 1905 being $41,858.12. The total earned re- 
ceipts exceeded the operating expenses by 
$22,821.10. 


ANN ARBOR.—The stock of the Washtenaw 
Light & Power Company is reported to have been 


purchased by Alex. Dow, of Detroit; R. W. 
Ifemphill, Jr., of Ypsilanti, and others. The di- 
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rectors are reported to have decided to develop 
the Huron River power, manufacture gas and ex- 
tend the power service in Ann Arbor and 
Ypsilanti. 


MINNESOTA. 


AUSTIN.—It is reported that the Electric Light, 
Power and Water Commission will expend about 
$20,000 for improvements at the electric light 
plant. 


WARREN.—J. G. Robertson, of St. Paul, 
secured the contract for a 125-h.p. boiler and en- 
gine for the electric light plant, and the Fort 
Wayne Electric Works, Fort Wayne, Ind., for a 
75-kw. dynamo; total cost, $6,225. 


INTERNATIONAL FALLS.—The International 
Light & Water Company has been incorporated 
with a capital stock of $50,000. The incorpora- 
tors are E. W. Backus, W. F. Brooks, R. L. Horr 
and C. J. Rockwood, Minneapolis; H. V. Winchell, 
Butte, Mont. 


MELROSE.—Contracts for constructing an elec- 
tric light plant and water works have been award- 
ed as follows: To the Dwyer Plumbing & Heating 
Company, of St. Paul, for plant complete, ex- 
cept electric portion, and to the American Electric 
Company, of St. Paul, for the electrical portion. 
Engineer, Oscar Claussen, St. Paul. 


MISSOURI. 


WEBB CITY.—J. C. Harrison and Robt. Holt, 
of Carthage, have petitioned for a franchise and 
contract to light Webb City. 


CAMDEN.—The Camden Water, Light & Power 
Company, of Missouri, has filed a certificate de- 
signating Daniel Davies, of Camden, as agent for 
Arkansas, and that $30,000 of its $50,000 capital is 
in use in Arkansas. 


KIRKSVILLE.—The Missouri Heat, Light & 
Power Company, of Kirksville, has been incor- 
porated with a capital of $50,000, three-fifths 
paid. The incorporators are O. H. Davidson, of 
Des Moines, Ia.; W. B. Kinnish, of Adel, Ia.; 
J. H. Shively, of Perry, Ia.; C. H. Shively, W. 
T. Baird and M. D. Campbell. 


ST. LOUIS.—The West Cabanne cece: 
Company has filed an application for articles of 
incorporation for the purpose of furnishing light, 
heat and power in the city of St. Louis and St. 
Louis County. The capital is to be $25,000, half 
of which is paid. Thomas C. Henning owns a 
majority of the stock. Among the other stockhold- 
ers are W. W. Colver, Arthur E. Ewing, Mon- 
tague Punch, William Yule, Jesse P. Baker, 
George Kingsland, W. F. Funston and Charles E. 
Ware. 


MONTANA. 


LIVINGSTON.—An electric power plant, to 
cost about $60,000, will be established here shortly 
by Lewiston capitalists. John L. Bright is at the 
head of the project. 


MISSOULA.—The Missoula Light & Water 
Company has ordered from the Westinghouse Ma- 
chine Company a s500-kw., three-phase, 6o-cycle, 
2,200-volt Westinghouse-Parsons steam turbine. 
Other contracts for motor-driven exciter sets, 
switchboard material and surface condensing outfit 
have also been placed, the whole aggregating 
about $30,000. 


HELENA.—The Helena Power. Transmission 
Company, a subsidiary company of the Missouri 
River Power Company, is about to undertake the 
construction of a new dam and power plant on 
the Missouri River, about 15 miles below its 
present plant. The plant will have a head of about 
60 feet and a capacity of about 20,000 horse-power, 
which will be transmitted to Helena, Butte and 
Anaconda. The Missouri River Power Company’s 
transmission lines will be extended from Butte 
to Anaconda, making a total distance of trans- 
mission from the new plant to Anaconda of about 
100 miles. The transmission will be operated at 
70,000 volts. Mr. M. H. Gerry, Jr., is, as is 
well known, general manager of the Helena com- 
pany. 
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NEBRASKA. 


TECUMSEH.—An election will probably soon 
be held to vote on issuing $9,500 bonds for a 
new electric light plant. P. H. Hopkins, Mayor. 


OMAHA.—An ordinance is before the Council 
providing for laying of electric wires underground 
within the district bounded by P street, 23d street 
on east, Q street on south, and 26th street on 
west. 


NEVADA. 


BISHOP.—Mr. W. Wayne Belvin, president of 
the British-American Finance Company, who re- 
turned to New York from a business trip to the 
"new gold fields of Nevada, announced the organiza- 
tion of the Bishop-Nevada Electric Power & 
Lighting Company, with a capital of $1,000,000. 
Associated with him in the enterprise is James 
Butler, the original discoverer of the Mizpah 
mine at Tonopah; Clay Peters, a capitalist of 
California; Warner Miller, of New York, and 
a number of San Francisco capitalists. It is the 
purpose of the company to build an immense 
electric plant on the Owens River, near the town 
of Bishop in Nye County, across the line from 
Nevada in California and generate the electricity 
by means of water power to Tonopah, Goldfield 
and Bullfrog; and also to build and operate electric 
railways in the State of Nevada. The bonds 
of the company have been underwritten and the 
work of construction will begin at once. 


NEW HAMPSHIRE. 

PORTSMOUTH.—tThe Rockingham Light & 
Power Company is putting in a large new fan to 
be used for induced draft in the boilers and chim. 
ney at the power plant at Portsmouth, N. H. The 
company has also contracted with the Hodge 
Boiler Works, of East Boston, for the erection of 
a large tank to hold 135,000 gallons of feed 
water for the boilers. This will be taken directly 
from Beverly Springs. 


NEW JERSEY. 

SOUTH ORANGE.—The Village Board of 
Trustees has appointed a committee, with President 
Sinclair as chairman, to inquire into the municipal 
ownership of an electric light plant. 


JERSEY CITY.—The Southern Power Com- 
pany has been incorporated with a capital stock 
of $7,500,000. The incorporators are R. B. Har- 
rington, E. B. Sperry and W. R. Journeay, Jr. 


NEWARK.—The Board of Works has approved 
the resolution directing Morris R. Sherrerd, Chief 
Engineer and City Surveyor, to ascertain the cost 
of equipping either the Belleville or the Clifton 
Avenue pumping station as an experimental mu- 
nicipal lighting plant. 

TRENTON.—The Northumberland County Ry. 
& Light Company has been incorporated at Tren- 
ton, N. J., with a capital of $1,000,000, to supply 
gas and electric light for cities and to construct 
outside of New Jersey railroads for the transporta- 
tion of passengers and freight. Incorporators: 
Wilbur F. Sadler, Jr., Trenton, N. J., and Wm. 
W. Hepburn and Geo. Parkman, both of Phila- 
delphia, Pa. 


NEW YORK. 


SPRING VALLEY.—The question of construct- 
ing an electric light plant at a cost of $25,000 is 
reported under consideration. 


LITTLE FALLS.—Jas. G. Hazlett, City Clerk, 
writes that the Hudson River Power Company 
has petitioned for a franchise for lighting and 
power purposes. 

NIAGARA FALLS.—The Niagara Falls Hy- 
draulic Power & Manufacturing Company is re- 
ported to have decided to erect a new power house 
and improve the canal. A 


LOCKPORT.—The American District Steam 
Company is reported to have petitioned Council 
for a franchise to use the city streets and supply 
light, heat and power in Lockport. 


ANDOVER.—The Andover Electric Power & 
Light Company, of Andover, has been incorporated 
with a capital of $10,000, by R. A. Stout, A. B. 
Richardson and J. H. Backus, all of Andover. 

PARISH.—The Parish Lighting Company is 
reported incorporated, with a capital of $2,000, 
to manufacture gas for lighting. Incorporators: 
R. C. Robertson and Geo. Weaver, of Parish. 


AMERICAN ELECTRICIAN 


PAUL SMITH’S.—The Paul Smith’s Electric 
Light & Power Company has been incorporated 
with a capital stock of $100,000. The directors 
are Paul Smith, Phelps Smith and Paul Smith, Jr. 


CAIRO.—The Cairo Electric Light & Power 
Company has been incorporated with a capital 
stock of $80,000. The directors are C. E. Hewitt, 
M. G. Hubbard, Chatham, N. J.; F. G. Walters, 
Cairo. 

TROY.—The Board of Contract and Supply is 
reported to be considering the question of estab- 
lishing a municipal electric light plant to be used 
for lighting Monument Square and city buildings 
in that locality. . 


NEWBURG.— It is reported that the Cornwall 
Electric Light & Power Company will sell out to 
the Newburg Electric Light, Heat & Power Com- 
pany. Capt. Thomas Taft is at the head of the 
Cornwall company. 


OGDENSBURG.—It is reported that electric 
power, generated at Hannawa Falls, 30 miles from 
Ogdensburg, by the Hannawa Falls Water Power 
Co., is to be transmitted to this city for use of 
the Ogdensburg Power & Light Co. 


LOCKPORT.—The Niagara, Lockport & On- 
tario Power Company has filed with the Clerks of 
the counties of Erie, Monroe, Orleans, Seneca, 
Wayne, Ontario, Cayuga and Onondaga certifi- 
cates of extension of business in these counties. 


TONAWANDA.—The Council is reported to 
have granted franchises to the Niagara Falls Elec- 
trical Transmission Company and the Niagara, 
Lockport & Ontario Power Company. Both com- 
panies must maintain their stations within Tona- 
wanda. 


NORTH CAROLINA. 


SANFORD.—The town of Sanford is consid- 
ering purchasing the electric light plant of the 
late A. F. Spooner. The plant is valued at $19,- 
ooo, but can be purchased at about $6,500. 


ASHEVILLE.—A meeting of the water and 


light commission will be held to consider the is- 


suing of water bonds, and also $40,000 electric 
light bonds for constructing a plant on Swan- 
nanoa River. 


GREENSBORO.—J. M. Bandy and W. H. Ter- 
rell, of Greensboro, are the engineers in charge 
of the development of water power on South 
Yadkin River for the Southern Yadkin Develop- 
ment Company. The work contemplated will cost 
about $1,000,000. 

ALBEMARLE.—The Albemarle Light & Water 
Company has been incorporated with a capital of 
$25,000 by A. L. Patterson, J. M. Morrow and 
others, all of Albemarle. R. Smith, secretary, 
writes that the company is in the market for an 
outfit for a small electric light plant. 

CHARLOTTE.—lIt is reported that the Catawba 
Power Company, of Charlotte, is seeking addi- 
tional water power for electric development on ac- 
count of their rapidly growing business and the 


“increasing demand for power, which has about 


taken up all the available power in sight. 


CHARLOTTE.—The Southern Power Company 
has been organized in New York City with a 
capital stock of $7,500,000, to develop large water 
powers on the Catawba River in North Carolina 
and upper South Carolina. The new company is 
organized under the laws of New Jersey, and 
Dr. W. Gil Wylie, of New York, is president; 
B. N. Duke, of Durham, N. C., first vice-president; 
W. S. Lee, of Charlotte, second vice-president 
and chief engineer. The offices of the company 
will be in Charlotte, N. C. The first power to be 
developed will be at the Great Falls of the Ca- 
tawba, where a plant will be erected costing about 
$1,500,000. 


; OHIO. 


GALION.—The Crawford Gas & Electric Com- 
pany, recently organized here, is reported to be 
preparing to construct a power house here, at a 
cost of $75,000. 

YOUNGSTOWN.—The Electric Supply & Con- 
struction Company, of Youngstown, has secured 
the contract for installing an electric light system 
at the new filter plant for $4,133. 

BELLEFONTAINE.—C. W. Buchanan, Super- 
intendent City Electric Light Plant, writes that 
hids will be received by the Board of Public Ser- 
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vice, Aug. 10, for constructing a new electrie 
light plant; probable cost, $50,000. 


CANTON.—The Citizens’ Light, Heat & Power 
Company has sold out to the Merchants’ Heat, 
Light & Power Company. The new company is 
composed of Canton business men who have se- 
lected Thomas F. Turner as their president. 


BELLEVUE.—The Mutual Light & Water 
Company has secured a franchise to light the 
Streets by electricity. The company is about to 
be incorporated, with a capital of $50,000. The 
incorporators are E. C. Crocker, B. F. Bell, Peter 
Brady, and others. 


NEWARK.—The Citizens’ Electric Light & 
Power Company's plant and business, of Newark, 
has been sold to Congressman B. G. Dawes, Col. 
M. M. Gillette, and several other local capitalists, 
who have formed a corporation for the purpose 
of conducting the business, 


COLUMBUS.—Recently the Council passed an 
ordinance fixing the rate for lighting purposes at 
5 cent per kilowatt hour. The Columbus Railway 
& Light Company has enjoined the enforcement 
of the ordinance. Efforts of the City Solicitor to 
secure expert testimony to support the s5-cent rate 
have proven disappointing. 

KENTON.—The Westinghouse Electric & Manu- 
facturing Company, Pittsburg, Pa., is reported 
to be preparing plans and estimates for improve- 
ments and extensions to the plant of the Kenton 
Gas & Electric Company, recently purchased by 
Kerlin Bros., of Columbus. It is stated that 
about $50,000 will be expended. 

NEWARK.—The Licking Light & Power Com- 
pany, of Newark, has been incorporated. The 
concern has been reorganized by Melville Gillett, 
of Newark, and Congressman Beman J. Dawes, 
of Marietta. The capital is $300,000, one-third 
of which is preferred stock. In addition to Gil- 
lett, the incorporators are Henry G. Bohl, John 
P. Maynard, W. G. Bathalow and J. W. Danford. 


COLUMBUS.—The municipal light plant has 
commenced to furnish electric current for the 
lighting of nearly the whole city. Under the new 
plan, there will be only one stretch in the city 
not lighted by the municipal plant, this* being the 
distance between the court house and the Union 
Station in High Street, where the arches are still 
lighted by the merger company. It is the inten- 
tion to permit the company to continue the light- 
ing of the arches under yearly contract. A num- 
ber of additional lights will be added to the 
municipal service, the plan contemplating event- 
ually the use of 1,950 lamps. 


OREGON. 


'SEASIDE.—The Seaside Electric Company has 
been incorporated by Dan. J. Moore, A. S. Fros- 
led, and others. 

ASHLAND.—Milton Berry, City Recorder, 
writes that the citizens voted to issue $50,000 
bonds for constructing a municipal electric light 
plant. 

OREGON CITY.—The Clackamas Power Com- 
pany has been incorporated by J. T. Apperson, H. 
E. Cross, C. H. Dye, E. G. Canfield and I. B. 
Sanborn; capital, $25,000, with the object of erect- 
ing dams and developing power. 


PENNSYLVANIA. 

SHIPPENSBURG.—The Council has appointed 
a committee to solicit correspondence and secure 
information relating to cost and expense of con- 
structing and operating a municipal electric light 
plant. The present contract does not expire until 
October, 1906. 

GIRARDVILLE.—Bids will be received until 
Aug. 7 by M. J. Walsh, Chairman Light Commit- 
tee, for lighting the streets with about 25 lights of 
the highest power for a period of 5 or ro years, 
commencing Jan. 1, 1906, the annual cost not to 
exceed $1,500. Robt. Pryce, Clerk Town Council. 

WAMPUM.—An election will be hef€ in Aug. 
to vote on issuing $12,000 bonds to be used to 
build a gravity water system, and to equip the 
borough with electric light, power to be pro- 
cured from the Ellwood Power Company, of Ell- 
wood, § miles distant. G. B. Zahniser, Clenden- 
nin Blk., New Castle, is engineer for the water 
works. 

LANSDALE.—Contracts for rebuilding the 
electric light plant have been awarded as fol- 
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lows: To the Erie City Iron Works, Erie, Pa., 
for the steam equipment, including one boiler and 
two engines and all connections; and the Fort 
Wayne Electric Works, Fort Wayne, Ind., for two 
dynamos of 125-kw. capacity and switchboard 
with all equipment and 60 enclosed arc lamps. 


SOUTH CAROLINA. 


ANDERSON.—At the annual meeting of the 
stockholders of the Anderson Water, Light & 


Power Company, Dr. S. M. Orr was re-elected 
president. 


COLUMBIA.—A merger has been completed of 
the Columbia Electric Railway, Light & Power 
Company and the Columbia Water Power Com- 
pany, and Edwin W. Robertson has been elected 
president of the new company. A new ‘mortgage 
will be executed to cover a bond issue for the 
purchase of the water power company, leaving a 
considerable sum for contemplated improvements. 


TENNESSEE. 


CLARKSVILLE.—The Consumers’ Electric 
Light, Power, Heating & Refrigerating Company 
is reported formed here to construct an electric 
plant. 


TIPTONVILLE.—Papers are prepared for a 
r§-year franchise for an electric light plant to 
be in operation by September 1, 1905. It is un- 
derstood that Memphis capital is behind the 
promoters of the new company. 


CLARKSVILLE.—A movement has been in- 
augurated here to organize a new electric light 
and power company. The company will be known 
as the Consumers’ Electric Light, Power, Heat- 
ing & Refrigerating Company. 

BOLUIVAR.—Bids will probably be received 
early in August for the construction of water 
works and an electric light plant, for which 
bonds to the amount of $20,000 have been sold. 
Engineer, Granberry Jackson, Nashville. 


KNOXVILLE.—In regard to the proposed 
power plant of the Knoxville Power Company on 
Tennessee River, Engineer Jas. B. Cahoon, of 
New York, states that it will probably not be fin- 
anced before fall and nothing will be done until 
then. 


CHATTANOOGA.—Local press reports state 
that plans are about completed for the proposed 
dam and power plant for the Chattanooga-Ten- 
nessee River Power Company, to be constructed 
under the supervision of Major Henry C. New- 
comer, and work will begin about Sept. 1. 


CHATTANOOGA.—The preliminary surveys 
for the proposed big water-power electric plant on 
Little River, near Blanche, Ala., are now being 
made. H. T. Henderson and Samuel Henderson, 
of Durango, Colo., are the principal promoters of 
the enterprise. It is expected that the work will 
cost between $1,000,000 and $1,500,000. The 
company proposes to develop sufficient power to 
furnish the industrial plants of Gadsden, Alabama 
City and Attalla, Ala.; Rome, Ga., and probably 
Anniston, Ala. The proposed plant wif be lo- 
cated 34' miles from Gadsden, 27 miles from 
Rome, and 72 miles from Anniston. 


CHATTANOOGA.—W. B. Spencer, 16 Exchange 
Place, New York, N. Y., Assistant Engineer of 
the Chattanooga-Tennessee Power Company, of 
which J. C. Guild and C. E. James are the pro- 
moters, writes that bids for construction of the 
plant, which will cost about $1,500,000, will be re- 
ceived in about 4 weeks. This water power elec- 
trict plant, which will be constructed on Tennes- 
see River, about 12 miles from Chattanooga, will 
develop about 50,000 horse-power. The lock will 
be about 60 feet wide, dam 40 feet high and 1,200 
feet long; power house to be adequate for 14 
units of 3,000 kw. each. Transformer house and 
other buildings will be erected. John Bogart, 
Consulting Engineer, 16 Exchange Place, New 
York, N. Y. 


TEXAS. 


CENTER.—The electric light plant owned by 
Fleshman & MHarkrider has been destroyed by 
fire. 

BONHAM.—The Bonham Electric Light & 
Power Company’s plant was sold to a Dallas 
firm, of which J. F. Strickland is president. 

CLARENDON.—The Clarendon Water, Light 
& Power Company has been organized with a 
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capital stock of $50,000. L. W. Chase is one 


of the incorporators. 


COLUMBUS.—The Columbus Light Company 
has been organized at Columbus for the purpose 
of ‘operating an electric light and power plant. 
The company has a capital stock of $10,000. 


SAN ANTONIO.—C. A. Zilker, vice-president 
of the Southern Ice & Cold Storage Company, of 
San Antonio, is promoting the organization of a 
company to install an independent electric light 
and power plant for San Antonio. 


AUSTIN.—Mayor W. E. Shelley, of Austin, 
is negotiating with the representatives of a syndi- 
cate of Boston capitalists for the sale of the ruins 
of the old dam across the Colorado River here, 
and the sale or lease of the municipal water 
and lighting plant. This dam was built about 
ten years ago at a cost of $1,000,000, but, was 
destroyed by a flood in the river in 1900. It 
supplied power for operating the water works 
and electric light plants of the city. 


UTAH. 


COALVILLE.—The citizens have voted to is- 
sue $10,730 bonds for an electric light plant. 


PROVIDENCE.—It is proposed to construct 
an electric light plant, at a cost of $12,000. A. 
M. Hammond is town clerk. 


EPHRAIM.—Bonds to the amount of $15,000 
are reported sold, to be used for the construc- 
tion of an electric light plant. 


VERMONT. 


BRISTOL.—The Lake Dunmore Power & Trac- 
tion Company, which recently absorbed the Bristol 
Electric Company, is constructing a steam aux- 
iliary plant and has completed surveys for a 
large. dam to be built about a mile above its 
present plant in New Haven River. H. W. 
McIntosh, of Burlington, is the engineer. 


ST. JOHNSBURY.—An_ important business 
deal has just been completed by which the St. 
Johnsbury Electric Company acquires the Ide 
water power at Passumpsic, and will erect at once 
a modern electric light station, using the water 
power to its fullest capacity. The Electric Com- 
pany will then have three stations, one at the 
dam at the Center, which now supplies the vil- 
lage with arc and commercial arc lights, the sta- 
tion at the Belknap dam, and the new one at 
Passumpsic. 


VIRGINIA. 


RURAL RETREAT.—W. C. Lawson contem- 
plates installing an electric light plant at the 
Rural Retreat Mills, and will probably furnish 
light and power to the town. 


FREDERICKSBURG.—The Rappahannock Elec- 


tric Light & Power Company has been formed 


by J. B. Ficklen, president; A. D. Tapscott, sec- 
retary. The capital is $10,000. 

JOHNSON.—There has been talk of installing 
the electric plant at Ithiel Falls and it is under- 
stood that the town has purchased the water 
power of Rev. I. T. Johnson, and that the plant 
is to be established there. 


RICHMOND.—The Water Commission has 
adopted the report of the sub-committee endors- 
ing the proposed new electric light plant at the 
old pump house, to cost, for building, $12,000; 
for electric pumps, motors, transformers, switch- 
board, transmission line, etc., $25,000, and for 
a main between pump house and new reservoir, 
$52,000. 


POULTNEY.—The Lake Dunmore Power & 
Traction Company, which recently absorbed the 
Bristol Electric Company, is building a steam 
auxiliary plant and has completed surveys for 
a large dam to be about a mile above its present 
plant on the New Haven River near Bristol. 
The former company operated its plant only a 
portion of each day, but the new concern pro- 
poses to furnish power 24 hours each day. 


WASHINGTON. 


TACOMA.—The City Council granted a fran- 
chise to the Seattle-Tacoma Power Company. 

KENNEWICK.—C. E. Wood, of Genesee, has 
petitioned Council for a franchise for water works 
and an electric light plant. 


PORT TOWNSEND.—John Seiderbaum has 
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petitioned Council for a franchise for a gas, 
electric light and heating plant. 


SNOHOMISH.—The plant of the Snohomish 
Electric Light & Water Power Company is re- 
ported to have been destroyed by fire. 


FORT LAWTON.—The Seattle Electric Com- 
pany, of Seattle, has submitted the lowest bid 
for installing electric light at Fort Lawton, for 
$13,576. 


TACOMA.—The Fire and Water Committee 
has recommended the passage of a resolution 
authorizing the City Clerk to call for bids, to be 
submitted by Oct. 1, for the construction of a 
water-power generating plant of not less than 5000 
horse-power and not more than 10,000 horse- 
power. 


WALLA WALLA.—An ordinance has been in- 
troduced in Council granting C. M. Maxwell and 
H. Day Hanford, of Seattle, a franchise to 
construct and maintain an electric light and gas 
plant in Walla Walla. It is proposed to organize 
a company to be known as the Walla Walla 
Gas & Electric Co. 


TACOMA.—The City Council on July 12 adopt- 
ed the resolution authorizing the City Clerk to 
procure bids for the construction of a steam 
power electric generating plant, to be established 
if possible within the city limits. All bids to 
be submitted for a generating plant of at least 
3,000 horse-power, and not more than 10,000. 
A resolution was previously adopted for a water 
power generating plant. The idea is to secure 
bids on all kinds of plants for generating electric 
current. 


WYOMING. 


EVANSTON.—The local electric light company 
has applied for a franchise for laying steam pipes, 
to supply heat to business houses. 


LARAMIE.—The City Council is reported to 
have granted Alfred E. Kalter, of Indianapolis, 
a franchise for an electric light plant. 


CANADA. 


NAPANEE, ONT.—The citizens have voted to 
issue $35,000 bonds for a municipal electric light 
plant. 


NIAGARA FALLS, ONT.—The diverting dam 
in the Niagara River, which has shielded the in- 
take works of the Ontario Power Co. during 
their construction, is now being rapidly and suc- 
cessfully removed. This dam was built in 1903, 
extending out from shore above the upper line 
of rapids and laying dry an area of about 18 acres, 
including the water courses about the Dufferin 
Islands. In June water to operate the first 10,000 
h.p. unit was admitted to the forebays by a 
sluiceway cut through the dam. This diverting 
dam is about goo feet long, 250 feet of it extend- 
ing out from shore at nearly a right angle, and 
the remainder running at an angle down the stream, 
thus turning the water out toward the middle of 
the river. It is built of bottom cribs 3:1 feet 
long, 16 feet wide and 11 feet deep, which were 
floated into place, and sunk by loading with stone. 
No puddle was used, but the dam was made tight 
by bags of cement placed on the rock bed of the 
river against the upstream face of the cribs, and 
by double-lapped tongue and groove sheet piling 
driven into these bags. A diver, protected from 
the swift current by a timber shield, placed the 
bags of cement and fitted the piling to conform 
to the irregularities of the river bed. This con- 
struction has proven very successful, as very 
little water has leaked through the dam. The 
removal of the dam is accomplished by unloading 
sections or cribs one at a time, and by swing- 
ing as on a hinge in toward the shore, into 
the quiet water behind the remaining portion 
of the dam. The stone fill is removed by common 
labor, no diver being required. An interesting, 
and in fact surprising, feature of the operation of 
removal, is that after a crib is unloaded, in spite 
of the terrific force of the current, it seems al- 
most as stable as before, although held in place 


_only by the small quantity of cement above men- 


tioned. The combined power of a hoisting engine 
on shore and a derrick on the dam is required 
to loosen the cribs from the bed of the river, 
after which they swing easily around toward the 
shore. 
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MODERN FRENCH HYDRO-ELECTRIC GENERATING STATION. 


CETHE SAUT MORTIER TRANSMISSION 
PLANT. 


BY F. M. BRYAN. 


A good example of the use of a hydro- 
electric plant for distributing current over 
a wide area of country is found in the 
Saut Mortier plant. It is located in the 
Jura region, a mountainous district lying 
in the eastern part of France and next to 
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which takes a great number of small mo- 
tors, and there are also many turning mills, 
diamond polishing establishments, etc. 
Where hand, steam or water power were 
formerly used, electric motors are employed 
for the most part, since the erection of 
the present plant, and the supply of cur- 
rent has proved a great benefit to the 
region. The electric lighting of the differ- 
ent towns is carried out at the same time. 


and special measures had to be taken to 
provide for this when designing the hydrau- 
lic work of the plant. The Union Electric 
syndicate is operating the Saut Mortier 
plant, and the whole of the electric equip- 
ment was installed by the Oerlikon Com- 
pany. As the river could not supply all 
the water needed to operate the turbines, 
use was made of Lake Chalain, a small 
body of water forming a natural reser- 


FIG. I.—HYDRO-ELECTRIC POWER PLANT AT SAUT MORTIER. 


Switzerland. What is to be noticed in 


the present case is the use of current over 
an extensive region comprising a great 


number of small towns and villages, where 
manufacturing industries are carried on ‘n 
many small factories and home workshops. 
Watchmaking, for instance, is an industry 


The large hydraulic plant erected on the 
Ain at Saut Mortier is among the most im- 
portant of the Alpine region. The Ain 
River is a rapid mountain stream, which 
rises in the Jura Mountains and runs 
through several districts, emptying into the 
Rhone. It is subject to great fluctuations 


voir, which is separated from the stream 
by only a mile or so of alluvial soil. The 
level of this lake is about 110 feet above 
that of the river. The lake affords a basin 
of one square mile and is 120 feet in depth. 
During droughts it can be called upon for 
a good supply, so that the present hydrau- 
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lic plant can develop 3,000 horse-power 
with a 60 foot head of water. 
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FIG. 2.—CROSS-SECTIONAL ELEVATION OF POWER HOUSE. 


The lake is connected with the river by 
an underground canal, which has a series 
of gates for regulating the supply. The 
remainder of the hydraulic work for the 
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for the rest of the way, and an underground 
passage leading to the turbine station. An 
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overflow canal provided with gates is 
placed above the station to adjust the 
height of the water. 

The dam is located at a narrow part of 
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exceed 12 tons per square foot. On the 
right hand side of the dam are three locks 
for navigation, and at this point the main 
canal for the station starts. The main 
flume, which leads from the dam to a 
point above the station, has a rectangular 
- section, and is 15 feet wide and 9 feet 
deep. This canal is built of concrete and 
is partly open and partly covered. At sev- 
eral points the canal has overflow gates for 
regulating the level. ‘At the end above the 
turbine house it empties into a collecting 
basin built of masonry. The bottom of the 
basin is about 60 feet above ‘the level of 
the station floor. The penstocks, of which 
there are four, are built of 8 millimetre 
steel and measure 70 inches inside diameter. 
Fig. 2 shows the disposition of the basin, 
penstocks and wheels, and Fig. 1 shows 
the exterior of the station. Some difficulty 
was experienced in constructing the station, 
as the river is bordered by high banks with 
but little level ground. The hydraulic work 
had also to be designed so as to provide for 
the sudden rises which are very frequent 
in this mountain stream. The building, 
which measures 150 by 50 feet, has been 
constructed for five turbo-generator groups. 
At present there are four of these units 
installed. Concrete is used for the founda- 
tion and walls and the floor of the main 
room is tiled. The cables leading from the 


FIG. 3.—INTERIOR VIEW OF THE STATION AT SAUT MORTIER. 


Saut Mortier plant comprises a dam across 
the Ain, which is 32 feet high anc 150 feet 
long, a masonry canal leading from the dam 
about a mile in length, which is covered 
over for a distance of 400 feet, and is open 


the river, where it has worn a deep gorge 
in the cliffs, on a rock foundation. The 
top width of the dam is about 12 feet. 
The upper part of the dam has been con- 
structed so that the highest load will not 


generators are provided with conduits cov- 
ered with flat stone. A 15-ton overhead 
crane runs along the main room. The Saut 
Mortier plant is in constant operation ex- 
cept for a stop of an hour and a half at 
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midday and again for six hours on Sundays. 

The general appearance of the turbines, 
which have been built by Piccard & Pic- 
tet, of Geneva, will be observed from Fig. 
4. These wheels are of the horizontal 
shaft pattern and have been specially de- 
signed so as to allow for sudden varia- 
tions of the water supply. They work on 
a head of water averaging 18.4 metres (60 
feet), and develop 700 horse-power each, at 
250 r.p.m. At certam periods of the year 
wheh the fall is reduced to 40 feet, the 
turbines furnish 500 horse-power, or more. 
Raffard elastic couplings connect the tur- 
bine shafts to the alternators. The main 
shaft of the turbines is placed 22 feet above 
the level of the tail race, which is an ad- 


FIG. 4.—VIEW THROUGH THE CENTER OF THE STATION. 


vantage in case of high water. Each tur- 
bine of the series is buHt with two wheels 
in the same outer casing. The water is dis- 
charged from the wheels by a double piping, 
which is placed on each side of the main 
chamber. The outside diameter of the tur- 
bine wheels is 42 inches. They are sur- 
rounded by a set of movable inlet vanes 
which regulate the water supply. A Pic- 
card hydraulic governor is provided for 
each turbine. It consists of a hydraulic 
motor whose movements are controlled by 
the speed of the wheel. The motor is 
connected with the movable vanes, opening 
or closing them as the speed rises or falls. 
In practice the speed of the turbines is kept 
constant within very close limits. 

The alternators are of the Oerlikon in- 
ductor type. They deliver 50-cycle, three- 
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phase current at a terminal voltage of 7,500, 


- with a speed of 250 r.p.m. The revolving 


field is made up of a cast-steel rim bolted 
to a cast-iron wheel having 6 spokes. The 
spokes are stiffened with strong webs. The 
outside diameter of the rim is 1,890 metres, 
its width 920 millimetres and its thickness 
125 millimetres. A double set of laminat- 
ed pole-pieces is disposed around the peri- 
phery of the wheel, and bolted to the rim. 
The height of the pole-pieces is 150 milli- 
metres, and the width of each pole, meas- 
ured parallel to the shaft, is 235 milli- 
metres, while the peripheral length of the 
pole face is 230 millimetres. The outer 
diameter of the revolving field is 2.192 
metres, and the air-gap is 4 millimetres. 


Between the two halves of the field is a 
winding which passes around the main 
wheel and forms a double magnetic circuit. 
This winding is of copper band, having a 
section of 60 by 2 millimetres. The field 
winding is made in two halves, and each 
half contains 83 turns. The two halves 
of the winding are connected in series 
upon the exciter circuit. The current is 
conveyed by a pair of rings mounted on the 
shaft. The total number of turns in the 
field is 166, and the total weight of cop- 
per is 13.7 tons. The entire revolving part 
of these alternators weighs &4 tons. 

The outer body of the machine which 
contains the armature winding is formed of 
a cast-iron ring, built in two parts. The 
ring has a trapezoidal section in each of 
the halves and the latter are connected 
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across by a cylindrical part having a series 
of 12 ventilating holes. The outer diame- 
ter of the main casting is 3.090 metres and 
the width, 0.900 metres, while the inner di- 
ameter is 2.540 metres. Inside the casting 
is fitted the laminated part which carries 
the coils. To correspond with the field, 
the armature is built in two parts, and 
each half of the main casting thus carries 
a similar laminated ring. The latter is 
bolted to the casting and one of the rings 
is disposed so that it can be taken out, if 
necessary. The outer diameter of the lami- 
nated ring is 2.540 metres, and its thick- 
ness is 170 millimetres. The armature bore 
is 2,200 millimetres, and the width of each 
ring, 250 millimetres. The coils are placed 
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in 72 slots, two slots per pole and per phase. 
There are two lathe-wound coils laid in 
each slot. The coils are insulated with 
micanite, and are held in place by fibre 
strips. Each armature coil is made up of 
33 turns of two 3.2 millimetre copper wires 
in, parallel. The coils of each phase are 
connected with the corresponding coils 
which lie in the slots of the other ring. 
The total weight of copper in the armature 
winding is 600 kilogrammes. The fixed por- 
tion of the alternator weighs some 17 tons. 

Under the body of the machine are placed 
the main connections for the current and 
these are completely protected. From here 
the cables pass in conduits under the floor 
to the switchboard. The exciting current 
at no load is about 56 amperes. When un- 
der the usual running conditions of 50 


460 


amperes per phase and a power factor of 
0.8, the exciting current is 90 amperes. 
The efficiency of these alternators at nor- 
mal load with a power factor 0.8, it is stated 
to be 93.5 per cent. The losses are given 
as follows: Losses at no load, 24,300 watts; 
heat loss in armature, 10,300 watts; in field, 
1,810 watts; total loss in the machine, 36,- 
410 watts. 

As will be observed, the exciters of the 
machines are mounted on the end of the 
shaft, outside the main bearing, and are 
held upon a bracket. The exciters are 4- 
pole, shunt-wound machines with drum 
armatures, and have a capacity of 3.6 kilo- 
watts at 30 volts. 


The switchboard installation of the 


Saut Mortier plant has been well carried 
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ing instruments. The switchboard is 15 
feet long and 7 feet high and stands 5 feet 
from the wall of the station. There are 
ten panels in all and each has a correspond- 
ing set of instruments. Under the main 
panels is another set of panels which serves 
to hold the connecting wires on the back, 
while in front are mounted the levers and 
hand-wheels connected with the switching 
apparatus in the lower story. All the 
switchboard panels, with the exception of 
the upper middle one, carry ammeters for 
the alternators and feeder circuits. The 
latter panel has a general voltmeter which 
can be connected to the different circuits 
by a voltmeter switch. Behind the panels 
are the instrument wires and the lightning 
arresters. 
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The main lines which run from the Saut 
Mortier station are four in number and. 
they cover a considerable extent of terri- 
tory in the Jura region, running through or 
near many towns of large size or smaller 
villages which are fed either by the main 
lines or by branch circuits. Of the four 
main lines at high voltage, the first circuit 
runs through the country for a distance of 
16 miles to the large town of St. Claude, 
which is an industrial center of some im- 
portance. The overhead line consists of two 
separate circuits, each having two wires 
of 8 millimetres. Another main line runs 
from the station as far as the town of Nan- 
tua. For a distance of 6 miles the line uses 
three 8 millimetre wires, and from this 
point a double circuit branches out. The 


. FIG. 5.—INTERIOR VIEW OF THE SUB-STATION AT ST. CLAUDE, 


out. In order to provide sufficient space 
for the great number of circuits which are 
used here, the switchboard is built in two 
stories and is placed against the end wall 
of the station. The upper part contains 
the marble switchboard proper, while the 
lower part has most of the apparatus and 
the bus-bar connections. A platform is 
placed in front of the main panels which 
carry the hand-wheel and levers, so that 
the attendants can overlook the dynamo 
room. An iron structure measuring 25 feet 
long and 15 feet wide forms the main plat- 
form, and serves to hold the upper part 
containing the panels. An iron staircase 
leads up to the main platform on either 
side. The upper story consists of an iron 
frame which carries a set of white marble 
and xylolith panels for holding the measur- 


The lower chamber containing the 
switching apparatus is accessible from the 
ends, and is divided into two parts by a 
central passage. The side next the hall car- 
ries the high tension switches for the ma- 
chines, as well as the resistances, the re- 
ducing transformers for the measuring in- 
struments and the cables coming from the 
alternators. On the side next the wall are 
the safety devices for the different feeders 
of the line. 

The high tension switches of the feeder 
circuits are placed above the middle pass- 
age on the ceiling. Here are placed switches 
and special safety devices which have been 
recently designed by the Oerlikon Com- 
pany. These devices work on the blow-out 
principle, having the arc enclosed in a 
chamber. 


first branch leads to Nantua, 12 miles off, 
with a circuit of three 6 millimetre wires, 
while the second branch of three 4-milli- 
metre wires leads to the town of Viry, 5 
miles off. From the latter point there are 
a number of shorter branches which lead 
to the surrounding localities, The third line 
from the station is 5 miles long, and goes 
as far as the town of Arinthod, with three 
4-millimetre wires, while the last circuit, 
leading for 3 miles to Cernon, runs from 
there to Moirann, 6 miles, with 4-milli- 
metre wires. The total length of the high 
tension overhead lines starting from Saut 
Mortier may be reckoned at 70 miles. On 
the same poles is mounted a telephone cir- 
cuit. There are in all some 4,000 poles 
now in use on the different lines, and these 
vary from 30 to 40 feet in height. They 
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are treated for the most part with sul- 
phate of copper or zinc chloride, and are 
sunk six feet in the ground. 

Lamps and motors in the different towns 
are supplied by secondary circuits, and the 
transformers which are used here are in- 
stalled in kiosks built of cement and located 
at the proper points. Each of. the trans- 
former posts has a similar outfit compris- 
ing a 3-pole switch for the high and low 
tension circuits, safety fuses, and lightning 
arresters for primary and secondary cir- 
cuits. The lines from the transformer 
houses are overhead in all cases. 
kw. Oerlikon transformer is generally used 
on the different posts. 

In order to supply current for the lo- 
cality of St. Claude, where the number of 
lamps and motors is considerable, a sub- 
station has been erected, containing a num- 
ber of motor-generator groups. Fig. 5 
is a view of the St. Claude station and 
shows the main room, with the motor- 
generators in front and the main switch- 
board in the rear. The sub-station consists 
of a two-story building, each floor cover- 
ing some 250 square yards. Three motor- 
generator sets are mounted in the dynamo 
room, and each of these groups consists 
of an Oerlikon three-phase motor having a 
generator mounted on either side of it and 
connected by a flexible and insulated coup- 
ling. The three-phase motors are of the 
most recent construction and operate at 590 
r.p.m. Their capacity is 150 horse-power 
each. Transformers in the station lower 
the line voltage to 200 volts for the motors 
which work on 50 cycles. The bore of the 
stator is 900 millimetres, with a length of 
iron of 230 millimetres. In each of the 
130 slots which the laminated ring carri-: 
there is placed a cable formed of 14 ;^- 
copper wires of 3 millimetres. 
of these machines has an outside diameter 
of 898 millimetres and carries 180 slots. 
In each of the slots is laid a cable formed 
of six 4-millimetre bare copper wires. 

The direct-current machines on either 
side of the motor are of the standard Qer- 
likon 75 horse-power pattern, with a 4-pole 
field and a drum armature. These machines 
work at normal speed of 590 r.p.m. and de- 
liver current to the secondary circuits at 
200 volts. The diameter of the armature 
is 470 millimetres and the length of iron 
320 millimetres. The armature has 117 
slots, each containing two cables formed 
of three 4-millimetre wires. The field di- 
ameter is 486 millimetres. 

The apparatus in the St. Claude station 
comprises four main, three-phase transform- 
ers which are used to supply the motors 
of the ggoups just mentioned. The high 
tension lines coming to the transformers 
are supplied with safety fuses and light- 
ning arresters. The switchboard carries 
switches for the alternating and direct- 
current circuits, which leave the station for 
supplying lamps and motors in St. Claude. 
The three-phase lines are used for the mo- 
tors throughout the locality, while the direct- 
current lines serve for the public and pri- 
vate lighting. 

A considerable number of three4phase 
motors are used in the different industries 
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at St. Claude and in the neighborhood, and 
the number is constantly increasing. The 
three-phase circuit supplies the motors at 
200 volts. These latter are of Oerlikon make 
and range in capacity from one-half to 35 
or 40 horse-power. At the present time 
there are upward of 100 motors in use. 
The lamp circuits in the different locali- 
ties fed by the Saut Mortier plant are sup- 
plied with three-phase current at 120 volts. 
In St. Claude there are also a number of 
lamp circuits which work on direct cur- 
rent at 200 volts, with two lamps in series. 
It is estimated that there are upward of 
7,000 lamps used throughout the region. 
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PISTON ROD PACKINGS. 


BY R. T. STROHM. 


The common means of obtaining a steam- 
tight joint around a piston rod or a valve 
stem is by the use of a stuffing-box and 
gland, as shown in Fig. rı. The stuffing- 
box 4 consists of a circular projection cast 
with the cylinder head, and having a great- 
er internal diameter than the diameter of 
the piston rod, so as to leave an annular 
space between the sides of the stuffing-box 
and the rod, into which several layers of 
packing are pressed. The gland C is made 
of such proportions that the cylindrical por- 
tion surrounding the rod will slide easily 
into the bore of the stuffing-box. This 
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gland is forced down upon the packing 
rings by means of bolts and nuts which 
draw it toward the cylinder; the packing 
is thereby compressed and forced to expand 
laterally, causing it to fit closely around the 
rod so'ʻas to prevent leakage of steam. 

A good piston rod packing must embody 
certain essential features. In the first place 
it must be pliable enough to adjust itself 
readily to the shape of the rod. Unless 
this is the case, leakage is certain to occur. 
It must also be possessed of reasonable du- 
rability. There are three deteriorating agen- 
cies at work on the packing when it is in 
service in the stuffing-box. First, it ig sub- 
jected to the pressure of not only the 
steam, but also the gland; second, it is 
subjected to the heat of the steam, the tem- 
perature which it must withstand on this 
account depending upon the steam pres- 
sure; third, it must bear the friction and 
consequent wear due to the reciprocating 
motion of the rod. 

In order to withstand comparatively high 
pressures with any degree of success, a 
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fibrous packing must possess a certain 
“body,” or firmness. Otherwise, it will be 
too easily disintegrated and liable to be 
torn out of the stufing-box by the friction 
of the rod combined with the pressure of 
the steam. But, on the other hand, pli- 
ability must not be sacrificed to obtain firm- 
ness. 

In order to insure pliability, the packing 
must not dry out or harden. As soon as 
this occurs there will be increased fric- 
tion, and the heat thus generated will make 
the packing still harder and drier, with the 
result that it will eventually seize the rod. 
This results in scoring and fluting, for, in 
spite of the fact that the fibrous materials 
incorporated in ‘ordinary packings are soft- 
er than metal, they are able, when dry and 
hard-baked by heat, to cut and ruin even a 
steel piston rod. 

All fibrous packings include lubricants of 
some sort in their make-up, and these serve 
both to give the requisite pliability and to 
prevent undue friction with the rod. The 
lubricants thus employed are mineral oils 
and graphite. It should not be necessary 
to put great pressure on the packing, by 
screwing down the gland, in order to secure 
a steam-tight joint. Undue pressure in this 
way not only adds to the friction and wear 
but shortens the life of the packing and 
that of the rod. 

Fibrous packings are made in three 
styles, one of which is known as coil pack- 
ing, because it is put up in a continuous 
strip resembling a length of coiled rope. 
A sufficient number of short pieces are cut 
from this to make enough rings to fill the 
stufing-box properly. These rope packings 
are usually of circular or elliptical cross- 
section, and vary by % inch in their sizes, 
although some makers supply sizes varying 
by 1-16 inch. In this same class may be 
mentioned spiral packings, which are put 
up in continuous lengths wound into helical 
form. These require to be cut also before 
being applied. 

Another class includes ring and sectional 
packings. In this class the packing rings 
are already molded into the proper shape 
and size, and are ready to be applied at 
once to ‘he rod. This is a very convenient 
form, and enables one to pack a rod quick- 
ly and easily. 

The third and last comprises what are 
known as sleeve packings. As the name sig- 
nifies, these are long sleeves of packing 
material; they are built up of successive 
rings, but all are held together in a single 
piece. Such a packing must be made to fit 
both the rod and the stuffing-box snug- 
ly when first put in place; otherwise there 
will be danger of leakage. 

The first packings used were made of 
strands of flax twisted together loosely and 
rendered pliable by a thorough coating of 
tallow worked into the fibers. This was 
wound around the rod in a helix until of 
sufficient amount to fill the stuffing-box. 
The trouble experienced with this crude 
form was its rapid drying out and harden- 
ing, resulting in a blowing through of 
steam. To obviate this, the experiment was 
made of putting rubber inside the flax, so 
as to give the packing resilience. The re- 
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sults were thoroughly satisfactory. Not 
only was it possible to maintain a tight 
joint for a greater length of time, but at 
the first sign of leakage the gland could 
be screwed down a little and the natural 
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FIG. 2. 


elasticity of the rubber would keep the flax 
against the rod at all points. The natural 
result of this development was the exten- 
sive and almost universal adoption of rub- 
ber as a component part of rod packings. 

An extremely simple form of packing 1s 
shown in Fig. 2, consisting of flax and rub- 
ber. The flax is woven into a square braid, 
as indicated, and this is backed by a layer 
of soft rubber. When placed in the stuff- 
ing-box, the upper surface of the flax lies 
next to the rod, and the rubber farthest 
from it. Upon tightening the gland, the 
expansion of the rubber towards the rod 
causes the flax to be set up tight. 

Among the coil packings, the best known 
is the gum-core style, a short section of 
which is illustrated in Fig. 3. A rectangular 
core of pure rubber is covered with suc- 
cessive layers of flax or cotton-duck, the 
fibrous material being 
fae saturated with high- 
fam grade lubricants. The 
> longer side of the rec- 
tangular center is par- 
allel to the rod when 
the packing is in position. Rope packing 
is also made circular in section, the core 
being round, but the rectangular shape is 
most used, since it will permit being “fol- 
lowed up” to a greater extent than the 
round form. 

Engineers differ somewhat in opinion as 
to how coil packing should be cut for pack- 
ing a rod. Some cut the ends so that when 
the piece is bent into a ring around the 
rod the two cut surfaces are square and 
parallel. Others cut the coil diagonally so 
that the ends. overlap. No matter which 
method is followed, the ends should not 
meet when the packing is first placed on 
the rod, but should be separated an eighth 
of an inch or more, because the packing 
when compressed by the gland and acted 
upon by the heat of the steam, swells, and 
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allowance must be made for this. The 
joints of the successive rings should be 
staggered, or “broken,” the joint of one 
ring being placed diametrically opposite 
the joint in the next adjacent ring. In 
general, it will be found more satisfactory 
to cut the sections with beveled ends. 
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Where an engineer has a large number 
of rods to pack, and at short intervals, it 
will be found convenient to have mandrels 
of hard wood of diameters corresponding 
to the various rod diameters. In using rope 
packing the piece is simply bent around the 
mandrel and cut at an angle with a sharp 
knife, somewhat as indicated in Fig. 4. 
Such a device is not necessary, of course, 
where ring or sleeve packings are used. In- 
stead of the wooden mandrel, a trough or 
box similar to the miter box used by cabi- 
net makers may be substituted; the various 
lengths required for rods of different di- 
ameters can be marked along the side or 
edge of the box. 

In case the packing is to be subjected 
to steam of high pressure, and consequently 
of high temperature, the materials used 
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must be able to withstand such conditions. 
For this service, numerous combinations of 
asbestos and soft metal have been used in 
packings, the asbestos giving the necessary 
heat-resisting qualities, and the metal the 
requisite strength to resist the pressure. 
Usually, a soft rubber core of rectangular 
section is covered with asbestos threads, 
finely braided, alternating with layers of 
soft metallic wire, the whole being covered 
with cotton duck to prevent actual contact 
of the asbestos fiber andthe rod. Sometimes 
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the outside layer consists of soft brass or 
copper wire, intended to add to the wearing 
qualities of the packing. 

Ring and sectional packings are made in 
various sizes and styles to fit any diameter 
of rod and any size of stufing-box. These 
forms of packing are very easily handled 
and easy to apply, since no cutting and fit- 
ting are required, if the proper size of ring 
has been secured. A common form of ring 
packing is shown in Fig. 5. It consists of 
alternate layers of rubber and cotton duck, 
thoroughly lubricated. These rings should 
be ordered to exact size, so as to fit both 
the rod and the stuffing-box snugly, because 
the rubber layers lie at right angles to the 
rod, so that there will be little expansion 
laterally, the greater amount being length- 
wise of the rod. 

The reverse is true of the ring packing 
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shown in Fig. 6. This consists of a nar- 
row ring of rubber lying parallel with the 
rod, and on either side of the rubber, cush- 
ions of cotton or flax fibers closely woven, 
the whole being held together by an outer 
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casing. It is evident that the pressure of 
the gland upon a ring of this character will 
compress the rubber center and cause the 
ring to expand toward the rod as well as 
toward the wall of the stuffing-box. Hence, 
rings like these should be quite free when 
placed in position, sliding easily into place. 
Subsequent expansion due to tightening up 
the gland will then give a good joint. Pack- 
ing of this kind is especially valuable for 
rods which have a slight lateral motion, 
since the rubber center will hold the fiber 
cushion against the rod at all times. 

The ring packing shown in Fig. 7 is in- 
tended for high steam pressures. It is com- 
posed of a rubber cushion lying next the 
stuffing-box wall, and a thick layer of asbes_ 
tos cloth inside, the whole being encased 
in a cotton duck covering. The fibrous por- 
tion of the packing is saturated with lubri- 
cants to keep it pliable and to lessen the 
friction. 

Fig. 8 illustrates a combination ring 
packing. The rubber expansion cushion is 
shown at A, and B is a facing of soft 
metal, around which is built up a covering 
of cotton fiber, C. The advantages claimed 
for this combination are great strength and 
durability. 

Ahe ring packings thus far described 
have been solid rings, made in practically 
one piece. There are, however, numerous 


' diagonal ring packings, a representative 


type of this clsas being illustrated in Fig. 
9. It will be seen at first glance that this 
ring has considerably greater depth than 
the, ordinary solid ring. The upper por- 
tion, A, consists of braided flax, circular 
in form. This rests upon a wedge, B, 
composed of cotton fiber, which in turn 
rests against a similar wedge, C. The three 
pieces composihg the ring are held in their 
proper relative positions by a covering of 
cotton duck. The two wedges, B and C, 
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meeting along the inclined faces, tend to 
slide upon each other when the packing 1s 
compressed. Also, the circular section, A, 
is reduced, under the pressure of the gland, 
to an approximately rectangular form. The 
result is to force the inner surfaces of the 
wedge, B, and of the piston, A, against the 
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rod, the pressure against the rod becoming 
greater as the force tending to compress 
the packing increases. 

This style of packing is designed to be 
self-setting. That is, it is intended to be 
adjusted by the steam pressure against 
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which the joint must be made tight. This 
means that the force with which the pack- 
ing is held against the rod must vary with 
the varying pressure inside the cylinder, 
yet at all times be sufficient to prevent leak- 
age of steam past the rod. With this style 
of packing any increase of pressure in the 
cylinder is at once transmitted to the bot- 
tom of the wedge, B, forcing the latter out 
against the rod. When, as at the end of 
the stroke, the steam pressure decreases, 
the natural elasticity of the materials 
causes the wedges to relieve some of the 
pressure on the rod. Since the friction on 
the rod depends upon 
the pressure against it, 
it is evident that there 
must be some saving 
by relieving the pres- 
sure at those intervals 
when the steam pres- 
sure is low. With 
the solid ring pack- 
ings, the rings bear 
against the rod at all times with the 
maximum pressure required to hold the 
joint steam-tight, since the compression is 
furnished by the gland and not by the 
steam pressure. 

Another style of wedge packing is shown 
in Fig. 10. In this, Æ is a rubber cushion 
bearing against a wedge, B, made of cotton 
and rubber layers. The other wedge, C, is 
of soft flax, and it alone touches the rod. 
With this packing the gland is screwed up, 
and the expansion of the rubber sets the 
packing tight. It is claimed that this pack- 


FIG. IO. 


FIG. II. 


ing can be followed up until the greater 
part of the soft flax wedge is worn away 
before it becomes necessary to renew it. 
Fig. 11 shows a sectional ring packing 
which is used to a considerable extent. It 
is composed of two rings, one within the 
other, meeting along a conical face, which 
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makes the whole practically a wedge pack- 
ing. The rings are constructed much like 
that shown in Fig. 5, and are lubricated 
with oil and graphite. Indeed, graphite is 
used in the composition of a large number 
of packings. It has the advantage of being 
able to fill up the slight depressions ina rod 
so as to present a smooth surface, while its 
inherent lubricating qualities are generally 
recognized. It is a lubricant, furthermore, 
which does not bake, volatilize or burn. 

A sleeve packing is shown in section in 
Fig. 12. It is composed of alternate rings 
of flax packing, A, and cotton packing, B, 
backed by rubber, as at C. 

In packing a stuffing-box, the box should 
be filled to about three-fourths its depth, 
each ting being pressed down snugly upon 
its neighbor. Then the gland shauld be 
screwed down only as tight as can be done 
with the fingers. Upon starting the engine, 
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the heat of the steam will cause the packing 
to expand. The gland should then be 
loosened until steam blows through, after 
which it should be set up only to the point 
at which leakage ceases. 

Failure to obtain or to maintain a leak- 
less joint should not be taken as a sign of 
fault in the packing used. There are many 
conditions which may prevent the attain- 
ment of the desired ends, and those which 
exist in any given case may be due to the 
engine or to the engineer. If the piston 
rod is worn out of true, so that its section 
is other than circular, it will be found diff- 
cult to maintain a tight joint, because the 
packing will not be able to hug the rod 
at all points. If the piston rod, is bent, 
the same failure will occur, because there 
will be a tendency for the rod to move 
away from the packing rings at certain 
points of the stroke. Again, if the piston 
is not properly centered, so that the piston 
rod fails to move in a straight line coinci- 
dent with the cylinder axis, it will be 
found difficult to prevent leakage. 

If the packing is too narrow for the 
stufing-box, leakage will be a natural con- 
sequence, for only a few of the rings will 
touch the rod, and then only at a few 
points instead of entirely around the rod. 
The rings must fit snugly to both the rod 
and the wall of the stuffing-box. Further- 
more, the packing should be suited to the 
conditions under which it is to be used. A 
packing for low-pressure steam should not 
be expected to give satisfaction with high- 
pressure or superheated steam. Cutting the 
packing rings either too short or too long 

may account for failure to obtain tight 
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Loxes. If the ends overlap, there will be 
unequal compression at various points in 
the stuffing-box, with liability to leakage 
where the pressure is least. Again, the gland 
may be screwed up unevenly so as to put 
greater pressure on one side than on the 
other. Or, as the packing wears away, 
neglect to follow it up so as to keep the 
rings in contact with the rod may account 
for poor results. These are manifestly 
points which cannot be charged up against 
the packing itself. 
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HIGH VOLTAGE POWER TRANSMISSION. 


BY CLARENCE P. FOWLER. 


The commercial feasibility with which 
power can be economically transmitted from 
any one point to any other point depends 
broadly upon the intervening distance. 
Whether this distance is within the econ- 
omical transmission radius of the source of 
power will depend largely on the difference 
between the price which can be obtained for 
delivered power as compared with the cost 
af producing it. This difference must cover 
the cost of operating, the price of energy 
lost in transmission, the cost of mainte- 
nance and repairs, the interest on the in- 
vestment and finally the dividends payable 
on the stock. 

It is well known that the greater the out- 
put of all generating and transforming ap- 
paratus (within certain limits) the less will 
be the cost per kilowatt and therefore the 
less will be the interest charge per kilowatt 
on the investment, and as the operating 
force need not be materially larger for the 
greater output it follows that as the output 
is increased the operating expenses per kilo- 
watt will be diminished also. 

Both of these facts have the same sig- 
nificance, namely, that the larger the out- 
put of a plant that can be concentrated at 
one point, the greater will be the economy 
in the generation of electrical energy. 
Moreover, the larger the market that exists 
or that can be created at the point to 
which power is to be transmitted, the 
greater may be the distance between this 
point and the generating source for the rea- 
son that a greater margin will be available 
for investment in transmission line, owing 
to the saving effected by the increased size 
of the generating plant. 

The amount of material in the line con- 
ductors depends directly upon the amount 
of power transmitted, when the voltage line 
drop and transmission distance are fixed. 
In other words the cost per plant kilowatt 
for line conductors does not diminish with 
increasing output, as is the case with gen- 
erating and transforming equipment. Con- 
sequently, for a given voltage, line drop and 
transmission distance, the cost of line con- 
ductors per kilowatt transmitted will be 
practically the same for all amounts of 
power. 

Since for a given line voltage, drop and 
transmission distance, no gain may be ex- 
pected in the cost of the line conductors 
per kilowatt transmitted no matter what 
amount of power may be transmitted, and 
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as there appears to be a marked gain in 
operating expenses as well as in the interest 
charge on the investment per kilowatt of the 
generating and transforming equipment for 
large outputs, the transmission of power 
over any great distance will be commer- 
cially possible only when the market for 
power at the receiving end is large enough 
to permit such decrease in the cost per kilo- 
watt of generating equipment as to more 
than offset an otherwwise prohibitive in- 
vestment in transmission line. 

Having taken into account some of the 
general economical aspects of the problem 
there remain some details to be considered, 
such as the selection of the line voltage; the 
arrangement and distance between line con- 
ductors; high-tension insulators, and the 
pole line. 

Selection of Line Voltage.—Current prac- 
tice seems to indicate the use of about 1,000 
volts per mile of transmission, in order that 
the size of the line conductors may be kept 
within reasonable limits, but in some ex- 
treme cases two miles per thousand volts is 
allowed. In the matter of the selection of 
the proper line voltage, it is conceivable 
that the same may be raised to such a point 
that the excessive costs of transformers and 
line insulators will overbalance the saving 
effected by the reduction in size of the line 
conductors. The line voltage is also lim- 
ited to a certain extent by losses which 
occur between wire and wire through the 
atmosphere and which experimental data 
have shown to be excessive after a critical 
voltage is reached. The losses below the 
critical voltage are trivial and have been 
proven to take place chiefly over the insula- 
tor surfaces and cross-arms. This loss is 
also affected to some extent by the diame- 
ter of the line wire—the smaller the wire 
the greater the loss which occurs with a 
given voltage. This seems to follow the 
well-known tendency of all high-potential 
discharges to jump or leak more freely be- 
tween sharp edges and points than between 
rounded surfaces. In this connection the 
aluminum conductor (owing to its greater 
cross-section as compared with copper for 
the same conductively) would seem to pres- 
ent some advantage. 

Arrangement of Line Conductors.—Ow- 
ing to the economy in copper which the 
three-phase system offers it is presumed 
that this would be the only system con- 
sidered in power transmission over any con- 
siderable distance. As to the arrangement 
of the three conductors, the best results are 
secured by locating the centres of these at 
the three points of an equilateral triangle, 
as this relation gives the least inductive re- 
action. f 

If a telephone circuit traverses the same 
pole line as the high-tension circuit, the 
former should be spiraled at intervals so 
that each wire of the high-tension circuit 
bears the same relation to the wires com- 
posing the telephone circuit in order to 
annul the effects of induction. 

An important factor in the choice of the 


distance between different wires of a high- 


voltage transmission line is the atmospheric 
loss at the working voltage employed. 
Furthermore it is necessary to separate the 
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line wire by such a distance that should a 
short-circuit be accidentally established it 
would not be possible for it to hold after 
the cause had been burned free. In this 
connection it must be borne in mind that an 
arc already established between line wires 
can be maintained by a much lower voltage 
than that required to start the arc. The best 
practice in this particular is to employ a 
separation of line conductors of about 1% 
inches for each 1,000 effective volts. 

High-Tension Insulators.—There are now 
several reliable makes of high-tension in- 
sulators on the market which are capable of 
taking care of working pressures up to 50,- 
000 and 60,000 volts. There seems to be 
considerable difference of opinion as to 
whether glass or porcelain can be most ad- 
vantageously employed for these higher po- 
tentials. Some of the advantages of glass 
insulators are: detection of a large pro- 
portion of the number of flaws by inspec- 
tion; great dielectric strength; usually a 
somewhat more homogeneous structure than 
porcelain; less conspicuousness as targets on 
the cross-arms. The disadvantages of glass 
are its rather poor weathering properties 
and inferior mechanical strength. 

The advantages of porcelain insulators 
are superior mechanical strength; some- 
what better weathering qualities than those 
of glass; good dielectric strength when care- 
fully vitrified. The disadvantages are that 
elaborate tests are necessary to discover 
flaws and the insulator forms a rather at- 
tractive target for mischievous persons. 

Porcelain insulators seem to be gaining 
in favor owing to improvements in the 
methods of manufacture. In the produc- 
tion of these insulators for high potentials, 
the great difficulty encountered heretofore 
was to produce an insulator of sufficient 
size in which the porcelain was homogen- 
eous throughout. This trouble has been 
overcome by making insulators in as many 
as three distinct parts, these elements fit- 
ting inside one another when assembled and 
being held together by Portland cement, 
forming a composite insulator of porcelain 
of uniform density throughout and of suf- 
ficient size to possess the necessary surface 
leakage dimensions for the working voltage 
which it 4s intended to withstand. l 

In short, whether the insulator be glass or 
porcelain, it should have dielectric strength 
sufficient to prevent the current from leak- 
ing directly through the material of which 
it is composed and its dimensions should be 
large enough to prevent appreciable leakage 
of current over its surface. 

Pole Line.—Where the amount of power 
transmitted is considerable and, therefore, 
reliability of service is of paramount im- 
portance, there seems to be a growing ten- 
dency toward abandonment of the wooden 
pole construction in favor of the more sub- 
stantial steel towers. With increasing volt- 
ages it has also been found advisable to 
construct duplicate transmission lines on 
separate towers spaced from 30 to 50 feet 
apart. 

These steel towers are usually construct- 
ed of angle iron riveted together in such 
a manner as to form a rigid structure in the 
form of a pyramid, the base of which is 
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securely fastened to a substantial founda- 
tion. The towers are usually spaced so that 
there are from 12`to 15 per mile as con- 
trasted with the usual hundred-foot spacing 
commonly used with wooden-pole construc- 
tion. 

Inasmuch as there are required only 
about one-fourth as many steel towers as 
wooden poles per mile of transmission, 
there is only one-fourth the number of in- 
sulating points to give trouble along the 
line when the tower construction is used. 
To effect this advantage the insulator has 
to possess high dielectric strength for the 
reason that the use of metal pins brings 
the ground potential up inside the bell, 
which would not be true in the case of an 
insulator supported on a paraffin-treated, 
hard-wood pin. Moreover, since the spans 
are longer the insulator also has to sus- 
tain a greater mechanical strain. It is 
therefore evident that the use of the steel 
tower for long-distance transmission has 
been largely dependent upon the evolution 
of a high-tension insulator possessing the 
proper electrical and mechanical qualities. 

The chief disadvantage of the steel-tower 
construction is its high initial cost, but when 
reliability is considered the installation cost 
should not prove any great barrier to its 
use. 

When the route of a transmission line 
presents a rather wavy profile, as in the 
case of mountainous country, it is usually 
thought to be good practice not to follow 
the slopes of the land closely, but by the 
use of short and long towers, or poles, as 
the case may be, the wires may be run on 
smooth grade and thus avoid undue me- 
chanical strains on the insulators and pins. 
In passing over a summit, the top may be 
rounded off by the use of relatively long 
poles on either side of the pole on the crest 
of the hill, and in this manner distributing 
the compression strains among several in- 
sulators, instead of confining these locally 
to the crest insulator, as would be the case 
were the line allowed to follow the natural 
slope of the land. Furthermore, by utilizing 
relatively tall poles in the valley the depres- 
sion may be reduced with consequent ad- 
vantagous division and reduction of the 
tension strain on the insulators. This fea- 
ture assumes importance where composite 
insulators are employed; as the elements 
of which these are composed may be in 
danger of being separated by undue upward 
strain. The foregoing are some of the fea- 
tures, briefly stated, that command atten- 
tion in connection with the lay-out of a 
high-tension transmission system. 

a a A 

international Association of Municipal Elec- 
tricians.—At the tenth annual meeting of 
this association, held August 23, 24 and 25 
at Erie, Pa., several papers of practical 
merit were read. Among these may be men- 
tioned one by Capt. William Brophy, of 
Boston, on “Suggested Improvements in 
Fire Alarm Telegraph Systems,” one by 
Mr. Louis Gascoigne, of Detroit, Mich., on 
“Underground Construction,” and one by 
Mr. H. R. Allensworth, of Columbus, O., 
on “Electrostatic Effects in Telephone and 
Telegraph Circuits.” 
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The Electrical Equipment of the American Thread Company 


BY GEO. A. BURNHAM. 


The hydro-electric plant of the Willi- 
mantic Mills of the American Thread Co. 
presents several unusual and interesting 
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FIG. I.—DAM ACROSS THE WILLIMANTIC RIVER. 


features in its electrical equipment. The 
plant is situated on the banks of the Willi- 
mantic River, from which a portion of the 
power consumed is taken. The flow of wa- 
ter is comparatively swift and varies within 
wide limits during the different seasons of 
the year. 

The intakes to the water-wheels are from 
three different dams located about 500 feet 
apart. These dams are of solid stone ma- 
sonry, and the material for construction was 
blasted from the river bed. 

The available horse-power of dam No. 1 
is 950 horse-power ten months in the year 
and 350 horse-power twelve months in the 
year. The water from this dam is diverted 
into a canal 17 feet wide, ro feet deep and 
about 600 feet long, from which it passes 
through an 800-h.p. horizontal turbine and 


FIG. 2.—SWITCHBOARD. 


is discharged through the tail race in the 
river below dam No. 1. 

The water which is utilized in the 800-h.p. 
turbine, together with that which flows over 
dam No. 1, is backed by dam No. 2, of 
which the available power is 300 horse- 


power twelve months in the year and about 
350 horse-power ten months in the year. 
The water diverted by this dam is passed 

through three 250- 
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of the board are supported two sets of bus- 
bars, one connected to the 300-kw. machine 
and the other to the feeder of all the other 
stations, and also to the 100-kw. machine 
located in the main plant. Four switches at 
the base of the board control the entire out- 
put of the plant. Two sub-panels carry the 
field switches and also the field and exciter 
rheostats. The field switches are of the 
double-pole, double-throw type, which en- 


ip. vertical tur- ables either of the two exciters to be used to 
bines and dis- excite either of the fields of the two genera- 
charged into the tors. 


river below, to be 
again utilized by 
two 75-h.p. verti- 
«cal turbines locat- 
ed at dam No. 3. 
The average to- 
tal available wa- 
ter-power is about 
1100 horse-power 
yearly. The total 
power consumed is 
about 3000 horse- 
power, of which 
rro0 horse-power 
is derived from 
water and the re- 
mainder is fur- 
nished by steam. 
A view of dam 
No. 2 and a por- 
tion of mill No. 2 is shown in Fig. I. 
Although contrary to modern practice, the 
generating units, instead of being grouped 
in one central station, are spread out 
through the various mills, and in each case 
driven from the main shaft or the water tur- 
bines. This arrangement gives a very flexi- 
ble and reliable system; also provides a way 
to utilize the surplus water, which would 
otherwise have been wasted over the “spill- 


One panel supports the two main switches 
which connect the 300-kw. machine to its 
bus-bars, and another supports two switches 
which were originally designed for main 
switches of the 100-kw. machine, but are 
now used to tie the feeders of the outlying 
stations to the feeders of the 100-kw. gen- 
erator located in the main plant. These two 
sets of switches are of the combination-slide 
switch and circuit-breaker type. Two static 
ground detectors and two voltmeter 
switches, by means of whick the voltmeters 
may be connected to either phase of the 
system, are mounted on a panel, on which 
are also located the synchronizing lamps 
and plugs. 

The top panel is somewhat narrower than 
the others and carries the measuring instru- 
ments, whose dials are illuminated by four 
double-armed pilot lamps. On the adjacent 
panel are located two ammeters and a volt- 
meter. A duplicate set is also provided on 
the other panel. These instruments indicate 
the total output of the station. The board 
as a whole presents a very neat appearance, 
being very compact and yet having ample 
room for the proper spacing of the wires. 
Fig. 2A is a diagram of the switchboard 
wiring, while Fig. 3 shows a diagram of 
connection for the feeders from the out- 
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by the Stanley-G. I. Electric 
Manufacturing Company, of 
Pittsfield, Mass. The gener- 
ators and synchronous motors 


two-phase, 60-cycle, and oper- 
ate at 2,350 volts. 

The main station is located 
at mill No. 2 and contains a 
300-kw. and a 100-kw. alter- 
nator, the fields of which are 
excited by two 125-volt, direct- 
current generators of 9 kw. and i 
7 kw capacity; a 45-light Brush 
arc machine, with its plug- 
board, and the main distribut- 
ing board from which all cir- 
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which all feeders from the out- 


FIG. 2A.—DIAGRAM OF SWITCHBOARD CONNECTIONS. 


lying stations are connected. 

The switchboard consists of two panels 
of blue Vermont marble, seven and one-half 
feet high, two inches thick, mounted on 
heavy steel angle bars. The panels are 
“built up” of five sub-panels each four feet 
long and eighteen inches wide. On the back 


lying stations and the switching apparatus 
on the main switchboard. 

Plant No. 1 is located at mill No. 1 and 
contains a 100-kw. alternator and a 2-kw,, 
125-volt, direct-current generator used as an 
exciter. The switchboard is of the skeleton 
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type and is equipped with circuit-breakers, 
two ammeters, static ground detector, power 
factor indicator and the usual synchronizing 
appliances. 
outfit. 


Fig. 4 shows the generating 
This machine is used through the 
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factor indicator. This plant is steam-driven 
and is only operated during dry season to 
help out the other mills; at other times this 
generator is used as a synchronous motor, 
current being taken from the water-driven 
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` FIG. 3.—DIAGRAM OF CONNECTIONS FOR FEEDERS FROM OUTLYING STATIONS. 


day to transmit power to the steam-driven 
mills, and during low water is used as a 
synchronous motor, taking current from the 
generators below the No. 2 dam or the 
steam-driven units. 

Plant No. 3 is located at mill No. 3 and 
consists of a 40-kw. generator and an ex- 
citer of 114-kw. capacity. This machine is 
driven by water-power and is used exclu- 
sively for lighting, but may be thrown in 
parallel with the whole system. 

Plant No. 4 is located at mill No. 4, and 


FIG. 4.—ELECTRIC GENERATING OUTFIT IN MILL NO. I. 


the generator, which is a 120-kw. machine, 
is driven from the main jack-shaft of the 
mill. The field of this machine is excited by 
a 2.62-kw., 125-volt, direct-current gener- 
ator. The switchboard is of the skeleton 
type and is a duplicate of the board at mill 
No. 1, with the exception of the power 


plants. 

The building of a pole line to support the 
conductors from the various mills was a 
rather serious problem. The character of 
the soil about the mills is very rocky and in 
most cases solid ledge, making the construc- 
tion of an ordinary pole line out of the 
question. This naturally resulted in placing 
the wires on the mills; but this has also en- 
tailed other difficulties owing to snowslides 
and dropping icicles, which formed in abun- 
dance during the winter months. The diff- 


culties were overcome by several simple pro- 
tective devices. The cross arms were made 
of 6-in. channel irons. The pins were also 
made of iron and bolted to the face of the 
channel irons, which were attached to the 
stone buildings by means of expansion bolts. 
Fig. 5 shows the method of attaching the 
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pin to the arm. Insulators tested to 5,000 
volts were used throughout the line con- 
struction. This method provides a very 
rigid support for the wires, and no trouble 
has been experienced with the arrangement. - 

The transformers are of Westinghouse, 
Stanley-G. I. and General Electric makes of 
the following sizes: Three 40-kw., two 25- 
kw., six 15-kw., five 10-kw., and several 
others of smaller sizes. The primaries of 
these transformers are connected to the mid- 
dle and outer wires of a three-wire, two- 
phase system, and are arranged in such a 
manner that the load at all times is nearly 
balanced. Fig. 6 shows a view of one of the 
4o-kw. transformers, installed on the roof 
of mill No. 4. The secondaries of these 
transformers are connected to the three- 
wire distribution which is used throughout 
the mills. 

Forty Couch & Seeley inter-communi- 
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FIG. 5.—METHOD OF ATTACHING PIN TO ARM. 


cating telephones are installed in the mills, 
in addition to several other private lines. 
The cables are of the paper insulated type, 
enclosed in a lead sheath. Branches from 
the main cable are all made from junction 
boxes, by means of which the system may be 
divided into six separate systems. This 
division makes the locating of cable trouble 
very easy. 

The engine and water-wheel rooms are 
all equipped with emergency stop signals, 
and a separate system is installed for start- 


-F 


FIG. 6.-—TRANSFORMER ARRANGEMENT ON ROOF. 


ing and stopping. The watchman’s clock 
system is of the battery type and consists of 
about two hundred stations. The signals 
are recorded on a four-dial clock situated in 
the main office. The system of electrical 
distribution was designed and installed by 
the writer. 


SEPTEMBER, 1905. ] 


ALTERNATING-CURRENT ELECTROMAGNETS 


BY CHARLES R. UNDERHILL. 


The constantly increasing use of alternat- 
ing current for power as well as for light- 
ing purposes has created a demand for elec- 
tromagnets which will operate with alter- 
nating current, and since in other branches 
of electrical engineering direct-current ap- 


FIG. I.—SOLENOID USED IN TEST. 


paratus has been successfully duplicated for 
alternating-current circuits, so may electro- 
magnets also be made to operate on alter- 
nating currents, although more factors have 
to be considered in their calculation and 
design . 

The laws governing the pull, range and 
heating of direct-current electromagnets 
are now generally known, so that the de- 
sign is comparatively easy, but while the’ 
general laws of direct-current electromag- 
nets must be followed in calculating alter- 
nating-current electromagnets, the extra 
factors mentioned entirely change the char- 
acteristics, 

The first new factor with which we have 
to deal in designing an alternating-current 
electromagnet is. inductance, which pro- 
duces an effect which is the same as the 
counter em.f. in direct-current motors. 
Therefore, while the current is constant 
throughout the entire range of a direct-- 
current electromagnet, the current will 
change at every point throughout the en- 
tire range of the alternating-current electro- 
magnet ,and moreover this changes with 
the frequency. 


It is evident that for the same line volt- 
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FIG. 2.—TEST OF SOLENOID IN FIG. I. 


age, the alternating-current electromagnet 
will require much more current than the 
direct-current electromagnet, since the act- 
ual working voltdge is greatly reduced in 
the former, owing to the counter e.m.f. of 
inductance. Therefore there will be fewer 
turns in the alternating-current electromag- 
net but more current than in the direct- 
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current, in order to produce the same am- 
pere-turns. At first though it would seem 
that this increased current would tend to 
overheat the winding, but when it is con- 
sidered that the actual working voltage is 
much less than the line voltage on account 
of the inductance, it is obvious that the 
heating will be about the same for both 
*electromagnets, although the winding on the 
alternating-current electromagnet will pro- 


duce more ampere-turns for the same en- 
ergy in watts than the direct-current wind- 
ing, Owing to the greater percentage of cop- 
per in the former winding. The fact that 
the alternating-current winding requires 
more current, and consequently a much 
coarser wire than the direct-current wind- 
ing, also tends to reduce the -cost of the 
wire and the cost of winding, but this is 
counterbalanced by the cost of the iron or 
steel portion of the electromagnet, which 
has to be laminated, whereas in the direct- 
current electromagnet it may be, and usually 
is, solid. - j 

In order to show the effects due to in- 
ductance, some actual tests will be cited. 
The solenoid in Fig. 1 was tested with a 
core or plunger consisting of a bundle of 
soft iron wires, and Fig. 2 shows the result 
of a test of this solenoid on a 104-volt 60o- 
cycle circuit. It will be noticed that as the 
iron is withdrawn, the current increases, 
thereby increasing the ampere-turns, and 
consequently the pull on the plunger. 

The coil in Fig. 3 has a laminated core, 
and also three taps, making four test wind- 
ings. The resistances were 0.11, 0.23, 0.36 
and 0.63 ohm respectively, and the turns 
131, 261, 388 and 609 respectively. Fig. 4 
shows the resistance and turns and the cor- 
responding current on 104 volts at 60 cycles. 


= This also shows the ratio between resist- 
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FIG. 3.—DETAILS OF INDUCTANCE COIL WITH 
TAPS. 


ance and impedance for different numbers 
of turns. The curve in Fig. 5 is plotted 
from a test of the entire winding of 609 
turns and 0.63 ohm, and shows the effect of 
inserting different proportions of the total 
amount of the iron wires constituting the 
core, which was 71⁄2 inches long. 

The test plotted in Fig. 4 shows that 
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FIG. 5.—EFFECT DUE TO VARYING IRON IN CORE. 
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while the resistance in the winding was only 
0.63 ohm, the total impedance was 104 — 1.5 
= 69.4 ohms, making the resistance of the 
copper in the winding practically a neglible 
factor when the 609 turns were in circuit, 
but the resistance of the copper becomes im- 
portant when fewer turns are used, as when 
they are reduced to 131 in this case. This 
test also shows that the impedance varies 
approximately as the quare of the number 
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of turns when the resistance is low, and 
consequently the current varies (approxi- 
mately) inversely as the square of the 
number of turns. 

In order to prevent eddy. currents, the 
ferric portions of alternating-current elec- 
tromagnets are made of thin laminae in- 
sulated from one another. These should 
also be very soft so as to keep the hys- 
teresis as low as possible. For this reason 
alternating-current electromagnet cores are 
usually operated at lower magnetic densi- 
ties than direct-current electromagnets. 
Stampings from transformer iron or steel 
are suitable for this purpose, and when 
riveted together make firm frames and 
armatures. This method of construction 
naturally makes the cores of squares or 
rectangular cross-section. 

The spools for alternating-current elec- 
tromagnets are usually made of brass, slot- 
ted in the direction of the lines of force in 
order to prevent induced currents from be- 
ing established in the brass, which would 
cause a considerable energy loss as well as 
overheating the spool and winding. 

While the single-coil type of iron-clad 
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FIG. 4.— CHARACTERISTICS OF INDUCTANCE 
COIL WITH TAPS. 


solenoid or plunger electromagnet (Fig. 6) 
presents no serious difficulty in design when 
punches and dies are made, the two-coil 
type shown in Fig. 7, made from U-shaped 
laminations, is more easily constructed, al- 
though there are two spools. In this case 
the armature consists of one of the U’s, and 
the stops are formed by the other. The 
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rest of the construction is obvious. By 
mounting shorter spools upon the U-shaped 
pieces, very good horseshoe electromagnets 
for alternating-current work are obtained. 
Fig. 8 shows the result of a test of the 
two-coil electromagnet shown in Fig. 7. 
This test was made with 104 volts at 60 
cycles, the spools being connected in mul- 
tiple across the supply circuit. Each spool 
contained 1,400 turns of wire. The fact 
of the current rising tends to keep the curve 
up, whereas if the current were constant, as 
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For a longer range of action the stops or 
erids of the stationary U-shaped piece 
should be shortened so that they would 
only project a short distance into the wind- 
ing, say % inch in this case. The effect 
for very long alternating-current iron-clad 
solenoids is an almost constant pull over a 
long range, but with an ever-changing 
strength of current. While the suddent in-` 
rush of current at the beginning of the 
stroke of an alternating-current electromag- 
net is objectionable in many cases, the small 
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AN AUTOMATIC BOILER FEED PUMP.; 


BY HENRY F. SCHMIDT. 


It is strange that consulting engineers 
and designers of power plants have failed 
to appreciate the advantages and economy 
of using motor-driven or turbine-driven 
centrifugal pumps for boiler feeding, for, 
as will be shown below, they meet every 
condition perfectly and really present the 
ideal method of accomplishing this ex- 


Am. Elec. 
FIG. 6.—SINGLE-COIL TYPE OF ALTERNATING-CURREN1 
PLUNGER ELECTROMAGNET. 


in a direct-current electromagnet, the pull 
would fall off much sooner near the end of 
the coil. On the other hand the maximum 
pull would be much higher if the current 
were constant, at say 6 amperes. If it 
were not for the fact that the coils are half 
full of iron when the plungers are all the 
way out, the current curve would not bend 
over as it does in Fig. 8, but would bend 
upward. 
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FIG. 7.—TWO-COIL ALTERNATING-CURRENT ELECTROMAGNET. 


This magnet is capable of a much stronger 
pull with correspondingly stronger current, 
but it was designed for continuous service, 
and therefore would overheat if the im- 
pedance were made dower. This objec- 
tion may be overcome by switching in an 
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FIG. 8.—CHARACTERISTICS OF ALTERNATING- 
CURRENT, TWO-COIL, PLUNGER ELEC- 
TROMAGNET. 


inductive coil at the end of the stroke of the 
armature, unless the electromagnet is oper- 
ated too frequently. 
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FIG. 9.—METHOD OF CONNECTING ALTERNATING-CURRENT ELECTRO- 


MAGNETS TO OPERATE ON THREE-PHASE CIRCUITS. 


amount of current at the end of the stroke 
gives it an advantage over direct-current 
electromagnets where the current is to be 
left on after the work is completed, and 
makes the use of an automatic cutout with 
an inductive coil unnecessary. The alter- 
nating-current electromagnet of the type 
mentioned tends to take only what current 
it needs for a uniform pull. 

Greater care must be exercised in alter- 
nating-current than in 
direct - current wind- 
ings, for where the 
short - circuiting of a 
few turns of wire 
would do no appre- 
ciable harm in a di- 
rect - current electro- 
magnet, the result 
would be disastrous 
in an alternating-cur- 
rent magnet. 

Where the magnet 
is to be used on circuits of more than one 
phase, the magnet may be connected in one 
of the phases only, or magnets correspond- 
ing in number to the number of phases may 
be connected in the respective phases, with 
their armatures connected to a common bar 
or lever, as in Fig. ọ. 

In order to prevent the inrush of cur- 
rent at the beginning of the stroke, an 
inductive coil may be used as a compensat- 
ing coil. This should be of comparatively 
low resistance and of few turns, so that 
while it would offer a high inductance when 
considerable current was flowing, the im- 
pedance would be small when the current 
was decreased as the iron plunger entered 
the coil of the electromagnet. This ar- 
rangement, of course, tends to reduce the 
pull at the start. One disadvantage of the 
alternating-current electromagnet is the 
disagreeable humming sound which is pro- 
duced when the armature approaches the 
poles. This effect will also be noticed in 
other parts of the magnet when the lamina- 
tions are not firmly fastened together. 


tremely important work. 

The first point in favor of the centrifu- 
gal pump is that it has neither suction or 
discharge valves; the next is that it has but 
one moving part which has a continuous 
rotary motion and delivers the water in a 
constant stream, in contrast with the inter- 
mittent impulses of the common duplex 
pump generally employed for this class of 
service. The result of the latter feature is 
that there is no vibration of the pipes, which 
often causes no little trouble, and as the 
motion of the water is steady there is much 
less chance for scale to deposit in the feed 
pipes. Of course, it is almost unnecessary 
to point out the advantages accompanying 
a valveless pump and one in which there 
are no plungers to be packed, no steam 
valves to reseat and no pistons to require 
new rings from time to time. 

Another point in favor of the centrifugal 
pump, and one which is really the most im- 
portant, is that the pump, running at a con- 
stant speed, delivers water at a certain pres- 
sure which it cannot exceed by more than 
five or ten per cent., even though the de- 
livery pipe be completely closed, which con- 
dition with a reciprocating pump would 
probably mean a broken pipe or pump. This 
characteristic makes it possible, if the boil- 
ers are fed by hand, for a fireman to shut 
off the feed to any boiler or to all of the 
boilers without having to leave it or them 
to shut off the pump, which is impractic- 
able in many plants, where the pumps are 
located in a separate room. Moreover, it 
makes the automatic feeding of the boilers 
a very simple matter, as all that is re- 
quired is a ball float for each boiler, con- 
trolling a balanced valve in the feed pipe. 
This makes it unnecessary to have a con- 
nection to the steam line supplying the 
pump, as the latter runs continuously, 
whether any of the boilers are being fed 
or not. This method of automatic feeding 
makes all the boilers independent of each 
other; it is not necessary that the water 
line in all the boilers shall be at the same 
level, as must be the case with all other 
types of automatic feeding devices. This 
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will be appreciated in plants which contain 
several sizes of boilers, or where some of 
the boilers are of the vertical type and some 
of the horizontal type, having their gauge 
glasses at widely different levels. The 
method of arranging the proposed auto- 
matic system is indicated partially by Fig. 
I, which is intended merely to illustrate the 
principle. 

To illustrate the economy incidental to 
the use of centrifugal pumps, let it be as- 

Steam inlet, 

from boiler 


<< 


Water iniet 
from boiler 


FIG, I.—AUTOMATIC FEED-WATER SYSTEM. 


sumed that the boiler pressure is about 150 
Ibs. per square inch, that a three-stage, 
direct-current, motor-driven pump is em- 
ployed and that the motor receives current 
from a generator driven by a compound, 
non-condehsing engine of about 200 kilo- 
watts capacity. For this outfit, it is con-. 
servative to assume an efficiency of 55 per 
cent for the pump, 85 per cent for the 
motor, and a steam consumption of 40 Ibs. 
per kilowatt-hour measured at the switch- 
board. On this basis the steam consump- 
tion of the feed pump would be 64.2 1b. per 
water horse-power per hour. Now, to favor 
the reciprocating pump, assume that 4 com- 
pound duplex pump is employed, the steam 
consumption of which under favorable con- 
ditions would not be below 70 lbs. per in- 
dicated horse-power and which under fav- 
orable circumstances might have an ef- 
ficiency of 85 per cent. Under. these con- 
ditions the consumption of steam would 
be 82.4 lbs. per water horse-power per hour, 
showing a saving of 18.2 Ibs. per hour in 
favor of the centrifugal pump, though the 
assumptions made are a little more favor- 
able for the duplex pump than for the cen- 
trifugal. | 

Besides the actual saving in steam ob- 
tained by the use of the centrifugal pump, 
there would be another large saving due 
to the difference in repairs, since the only 
parts to wear out on the centrifugal pump 
are the bearings, which can be renewed at 
smal] cost and replaced in a few minutes, 
while the duplex pump requires new valves 
and packing for the plungers and demands 
considerable attention in the way of ad- 
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justment and regulating the speed to meet 
the demand made upon it by the boilers; 
this attention is not required by the centri- 
fugal pump. Had it been assumed that the 
plant was run condensing, the saving in 
favor of the centrifugal pump would have 
been still greater, for the engine driving 
the generator would use the vacuum to 
much greater advantage than the duplex 
pump. 

It might be suggested that the efficiency 
of the centrifugal fump would be very 
low when supplying only a small ‘portion 
of its full capacity, and would consume 
power when merely churning the water 
without delivering any, but this objection 
can be met with the fact that a steam pump 
causes steam waste even when it is not 
running, and as its steam consumption is 
also very much greater at part capacity, it 
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is highly probable that under ordinary 
working conditions the saving of the cen- 
trifugal pump over the duplex pump would 
be just as great proportionately at part 
load as at full load. 

Furthermore, as the centrifugal pump 
gives a steadier feed and can be more ac- 
curately regulated, the maximum capacity 
of a centrifugal pump to supply any given 
battery of boilers would not have to be so 
great as if a duplex pump were employed; 
therefore, the centrifugal pump would be 
operating nearer its point of maximum 
economy than the duplex pump, and would 
therefore give a better average efficiency. 
The centrifugal pump would be somewhat 
more expensive than the duplex, but the 
difference would soon be made up by the 
saving in fuel and in the cost of mainten- 
ance and repairs, 


Abstracts from Foreign Contemporaries 


A Lamp for Temporary Installations. 
—The London Electrician illustrates a new 
lamp for use on temporary installations, 
and particularly for illumination purposes. 
The cap of the lamp is designed to enable 
it to be connected directly to the cables or 
wires without the intermediary of a lamp- 


FIG. I.—LAMP CONNECTED UP. 


holder. The lamp cap is of china, and it 
has two grooves, in which spring contacts, 
S S, are fitted, as shown in Fig. 2. These 
two springs are separated by a china wall 
pierced with a hole, H. The two conduct- 
ors are bared sufficiently to make contact 
with the top of the springs S S, and the 
fiber plate F is then passed over the china 
wall and is held in place by the wooden pin 
P. Fig. 1 shows the lamp connected up. 


GAG, EONS INI > rr 
FIG. 2.—DETAILS OF LAMP CAP, FIBRE PLATE 
AND WOODEN PIN. 


If, for temporary illumination purposes, it 
is desired to align the lamps accurately, thin 
slips of wood can be slotted to receive the 


china wall, and the lamp can then be fixed 
by placing the wooden pin through the hole. 


The Aston “Worm Feed” Brush- 
Holder.— The brush holder illustrated here- 
with is described in a recent issue of the- 
London Electrical Review. The holder 
shown is of the box type, and is arranged 
for rigid fixing to the brush pillar. In 
order to do this the tube of the holder is 


FIG. 3.—ASTON BRUSH HOLDER. 


split through half its length, and an encir- 
cling clamping ring and key serve for tight- 
ening on to the pillar. The carbon brush is 
pressed down through the holder by two 
small rollers attached to the end of a lever 
pivoted on the brush pillar. The worm 
gear, also centered on the latter, when ro- 
tated by means of a thumb screw, exerts 
through a spring connection the requisite 
pressure on the lever and brush for the re- 
quired adjustment. The lever is extended 
beyond the pressure rollers to provide a 
ready means of raising it, to try the tension 
or remove the carbon; its downward move- 
ment is confined to a slot, and it cannot 
touch the commutator. As the thumb 
screw is provided with an insulated knob, 
it can be safely adjusted while running. 


Ignition Device for Gas and Oil En- 
gines. —The arrangement for igniting and 
controlling the charge in internal combus- 
tion engines shown in Fig. 4 was de- 
scribed recently by the London Engi- 
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neer. The ignition chamber A is provided in four sizes, the maximum speed of the 


with a thread at its base to enable it to be 
screwed into the valve 
box, B. The valve 
seating of the valve C 
is turned in the valve 
box B, which is pro- 
vided with four bosses ; 
the boss D having an 
internal thread for the 
closing plug; the boss 
E having an external 
thread for screwing 
into the combustion 
chamber; the boss F 
forming the guide 
for the valve C, and 
to the outside of which 
is screwed the ex- 
tended guide G; and 
the boss at the top into which the igni- 
tion chamber B is screwed. The port H in 


the valve box is open to the combustion 


chamber Z, and the port J to the ignition 
chamber 4. JJ are the vaporizer and air 
heater, and K is the vaporizer jacket. L 
is the engine admission valve; M is the 
half-speed shaft of the engine, to which is 
fixed the cam N. The lever O, the upper 
portion of which is shown broken off, is 
mounted on the fixed fulcrum pin P. The 
lower arm O, of the lever has suspended 
from it the link Q, which has a pin fixed at 
its lower end, on which are fitted two small 
rollers R, one on each side of the lever, 
which run on the face of the cam. S is the 
working piston and T the cylinder. When 
the piston returns, compressing the working 
charge drawn into the combustion chamber 
Z through the valve L, the compression 
pressure in Z lifts the valve C from its seat 
against the resistance of the spring Cs, and 
the chamber 4 fills with working charge. 
At a certain point in the compression stroke 
toward the end of it the smali charge in 
the ignition chamber 4 is ignited. The 
pressure in A then becomes greater than 
that in the working cylinder, and conse- 
quently the valve C is kept tightly on its 
seat. On the dead point, or at the required 
lead before it, the cam N comes in contact 
with the rollers R on the suspended rod Q, 
and the latter then opens the valve C by 
pressure on the spindle end C;. The ig- 
nited charge under pressure in the chamber 
A then flows rapidly into the working cylin- 
der and ignites the main charge. The cam 
N continues to hold open the valve during 
two strokes, the working and exhaust 
strokes, and permits it to close at the end 
of the exhaust stroke. The pressure in the 
chamber A thus falls to approximately that 
in the working cylinder at the end of the 
exhaust stroke. To vary the time of igni- 
tion the lever O is shifted either by the gov- 
ernor or by hand. 


e 


The Cyclone High-Speed Engine.— 
Engineering describes the small high-speed 
enclosed steam engine illustrated in Fig. 5. 
These engines have been specially designed 
to meet the demand for high-speed engines 
suitable for direct coupling to dynamos, 
fans, and similar machinery which have to 
run continuously for long periods without 
special attention. They are at present built 
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FIG. 4.—IGNITION DEVICE FOR GAS AND OIL ENGINES. 


the larger size 450 r.p.m.. As will be seen 
from the illustration they are designed as 
compactly as possible consistent with ac- 
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over and clothed with planished steel. Pis- 
ton valves are fitted, and are ground and 
lapped to fit the bore of the valve chest. 
They “float” on the spindles to find their 
own centres, and are not fitted with rings, 
except in the larger sizes when desired. 
The pistons are of forged steel, and the pis- 
ton rods are accurately ground to size. 
The crossheads are made solid with the 
piston rods, and are fitted with adjustable 
cast-iron slippers turned when in position 
to the bore of the guides. Metallic packing 
is used in all stuffing boxes. The crank 
and eccentrics are cut from the solid, and 
the shaft is finished all over, the balancing 
of the rotating parts being done by weights 
cast in the fly-wheels. A throttling gov- 
ernor driven from the crank shaft main- 
tains the speed with 1% per cent. at all 
loads, with a momentary increase not ex- 
reeding 5 per cent. when full load is sud- 
denly. removed. It can be also’ regulated by 
hand when the engine is running. An oil- 
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FIG. 5.—CYCLONE HIGH-SPEED ENGINE. 


cessibility, and their details follow the best 
high-speed practice. All parts are machined 
to jigs and gauges, so that they are inter- 
changeable. The cylinders are tested hy- 
draulically after machining to insure sound- 
ness of the casting, and are well lagged all 


pump, driven from the eccentric strap, sup- 
plies forced lubrication to all moving parts, 
the crank pin and eccentric being fed 
through a hole in the crank-shaft from the 


main bearings, which are the main source - 


of supply. These bearings are adjustable, 
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and cam be removed and replaced without 
taking out the crank-shaft. A large door 
in the front of the casing provides access to 
the imberior, a small door underneath being 
provided for getting at the oil-strainers, 
pump, etc. End doors outside the main 
bearings are moulded so as to prevent the 
escape of the oil thrown off by the oil- 
rings on the shaft, and all the interior of 
the casing is given two coats of a white 
enamel specially prepared to withstand the 
solvent action of hot mineral oils. 


Modified Form of Schmidt Super- 
heater .— Illustrated herewith is a modified 
form of the now well-known Schmidt su- 
perheater. In this ‘esign the superheater 
is provided with two steam chambers and 
with tubes closed at the end and having a 
partition to form two passages for the steam 
in each tube. The object of the partitions 
is to prevent the heat from one passage 
penetrating to the other. Referring to the 
illustrations, A is the superheater casing, 
B the cover, and C the tubes closed at one 
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FIG. 6.—MODIFIED SCHMIDT SUPERHEATER. 


end. D is a partition within the tube for 
dividing the interior of the tube into two 
spaces E, and E,. The partition forms a 
casing Q and prevents the temperature of 
the steam passing along the space E, from 
being transferred to the steam passing 
through the space E,. The hollow space 
of the casing Q is filled with heat non-con- 
ducting material. The apparatus operates 
as follows: The steam enters the chamber 
F through H, passes through the spaces E: 
and E, and leaves the tube at L, entering 
into the second chamber G; when passing 
the space E, the steam is heated by the in- 
fluence of the burning gases surrounding 
the tube C and then the steam flows 
through the passage E, where it is further 
superheated by the influence of the gases 
surrounding the tube C. By the arrange- 
ment of the heat non-conducting partition 
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Q the superheating is not disturbed by the 
steam passing the space E, which is not 
superheated to the same extent as the steam 
in the space E, 


Storage Batteries and Their Elec- 
trolyte —At a recent meeting of the Fara- 
day Society, a paper was submitted by R. 
W. Vicarey, in which the author gave a 
résumé of observations and experiments re- 
ferring to the deleterious effect of nitrogen 
compounds (especially ammonia) upon the 
durability, efficiency, and behavior of stor- 
age batteries. The paper deals with the 
action of ammonia and other nitrogen salts, 
and the salts of potassium, sodium, alumi- 
nium, magnesium, and calcium, and it dis- 
cusses their uses in the various manufac- 
turing processes. It also deals with the 
waters and acids used for the electrolytes 
of batteries. It would appear that am- 
monia must be considered as a dangerous 
impurity, the total absence of which, how- 
ever, cannot be absolutely insisted upon. 
The presence of ammonia in the surround- 
ings or neighborhood of the cell must be 
carefully guarded against, and the percent- 
age actually present in the cell must be 
kept as low as possible by the use of waters 


and acids of the purest quality. The au- 


thor points out that above certain limits of 
ammonia little difference is observed in the 
behavior of cells, but that below that limit 
much difference occurs. Thus, in experi- 
ments upon cells containing proportions of 
ammonia varying from Io per cent. to 0.1 
per cent. (7,040 to 70.4 grains per gallon), 
the loss in capacity was 22 to 31 per cent. 
immediately after the addition of the am- 
monia, while cells containing less than 0.1 
per cent. did not drop in capacity imme- 
diately, but varied intermittently from 10 
to 15 per cent, finally settling at the end of 
eight months to a permanent loss of 15 to 
22 per cent. From the data given it ap- 
pears that ammonia is very slow in its 
action before it makes any appreciable or 
apparent loss in the capacity of the cells, 
the average time being about 12 months, 
dating from the initial charge. The effects 


_ of ammonia in its various combinations ap- 


pear principally in two distinct forms: 
(1) It causes an excessive disintegration 
or shedding of active material at the posi- 
tive (PbO:) plate; (2) it becomes deposit- 
ed upon the negative (spongy) plate, and 
finally closes up the pores of the active ma- 
terial, thereby causing a decrease in the 
ampere-hour capacity or efficiency varying 


from Io to 60 per cent in about 12 months. 


The use of water taken from the steam 
boiler and termed “distilled” is mentioned 
as a dangerous practice that is common in 
central stations. 


Continuous-Feed Lubricator Fitted 
With Electric Alarm.—In the lubricator 
shown by Fig. 7, means are provided 
whereby an alarm is given when the oil 
vessel is full or empty, and when the lubri- 
cant 1s not passing properly to the part or 
parts to be lubricated. The arrangement, 
which is described in the Mechanical Engi- 
neer, comprises an oil vessel A adapted to 
contain liquid lubricant, and arranged to be 
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connected with the part to be lubricated. 
The oil is supplied into the vessel A by a 
pump which is connected to a pipe C, above 
which is arranged a cock D, having a dis- 
charge pipe E. In the interior of the oil: 
vessel is a float, suitably guided in its ris-- 
ing and falling movements. The guiding: 
arrangement consists of a rod G passing. 
through a hollow bridge piece H. At the 
upper side the float is connected by a pin J 
to a lever J, the opposite end of which is 
coupled to the plug of the cock D on the 
oil supply pipe C a further lever K being 
connected to the pin J of the float. This 
second lever is pivoted at L to a standard 
M carried by the upper portion of the oil 
vessel, and is one through which an elec- 
trical connection can be made through ter- 
minals M, and N wired to a battery or 
other source of electrical energy, in the 
circuit of which is also arranged an alarm 
or indicator adapted to act on the closing 
of the circuit. The second pivoted lever 
is adapted to complete an electrical con- 
nection at either end. For this purpose 


FIG. 7.—LUBRICATOR FITTED WITH ELECTRIC 
ALARM, 


the inner end O of the lever may come into 
contact with an adjustable screw P carried 
by an arm Q projecting from the standard 
M when the oil vessel is full, thereby cre- 
ating an alarm prior to the vessel over- 
flowing, and at the same time indicating: 
either that the oil supply is in excess of 
the feed to the part to be lubricated or that 
the feed pipe is stopped up. Simultaneous- 
ly the float, by reason of its connection 
with the cock G, diminishes the oil supply 
or may be arranged to entirely stop it for 
the time being. On the other hand, the 
float may descend and increase the oil sup- 
ply to the vessel 4. In cases where there 
is not a continuous supply of oil, or, in 
fact, where such continuous supply is not 
sufficient for feed purposes, the float may 
descend and establish electrical connection 
by the other end R of the pivoted lever K 
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coming in contact with the standard M, and 
thereby indicating that the oil in the vessel 
A is running low. Again, where the feed 
is continuous the descent of the float may 
indicate that the oil supply from the pump 
or other general source of supply is stopped 
entirely. 
e 

Water Meter.—The Engineer, of Lon- 
don, describes the Leinert water meter, 
shown by Fig. 8 herewith. This apparatus 
is constructed somewhat on the principle 
of an automatic weigher. The water runs 
continuously to the meter, but is diverted 
by an automatic feed alternately to one or 
the other of two similar tanks. These tanks 
are balanced on knife edges in such a way 
that a certain weight of water will tilt the 
tank and at the same moment transfer the 
feed to the other tank. Each tank on tilt- 
ing commences to empty through a syphon 
and returns empty to its original position 
in time to again receive water as the com- 
panion tank falls and tilts the feeder and 


FIG. 8.—WATER METER. 


‘recorder. The water is thereby measured 
by weight, and not volume, and the meter 
can thus deal with water of varying tem- 
peratures without impairing its accuracy. 


Distributing Valve for Steam En- 
-gines.— The steam distributing valve 
shown in the accompanying engravings 
‘taken from the Mechanical Engineer is spe- 
‘cially applicable to feed pumps and other 
vengines adapted to work without the use of 
a crank shaft and connecting rod. Fig. 10 
is a sectional elevation of a steam cylinder 
provided with the valve; Fig. I1 is a sec- 
tion through the valve box on the line 2—2, 
Fig. 10; and below is a.sectional plan view 
of the valve box with the top cover re- 
moved. The steam cylinder A is provided 
with passages D and E, through which 


FIG. 9.—WATER METER. 


steam is admitted and exhausted alternate- 
ly. F is the valve box, G being the steam 
inlet to the valve box, and H and Į two 
annular spaces which are always in com- 
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munication with the steam inlet G. J and 
K are annular spaces in the valve box 
which are always in communication with 
the passages D and E, and L is the exhaust 
outlet of the valve box constantly in com- 
munication with an annular passage M 
therein. The valve is made in two parts, 
which may be called respectively the main 
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FIG. IO.—DISTRIBUTING VALVE FOR STEAM ENGINES.—FIG. II. 


and auxiliary slide valves. The main valve 
N performs the operation of distributing 
the steam to the two ends of the cylinder, 
and the auxiliary valve O governs the mo- 
tion of the main valve, which is cylindrical 
and works in the valve box F. The main 
valve is prevented from rotating by the rod 
N, and has four cylindrical bearing sur- 
faces. The two inner surfaces P, and Ps 
serve to cover and uncover the passages J 
and ‘K, and thereby the ports D and E to 
the cylinder during working, and so put the 
ends of the cylinder into communication 
with steam and exhaust in their proper se- 
quence. The two outer surfaces P and Ps 
of the main valve serve as pistons, and the 
space between them and the cover of the 
valve box is alternately put in communica- 
tion with the steam and with the exhaust 


by the action of the auxiliary valve at the. 


ends of the stroke of the piston, the main 
valve being thus caused to move from its 
one extreme position to the other. The 
auxiliary valve O is in the form of a cylin- 
drical rod which passes through the center 
of the main valve N, and is rotated about 
its axis through a suitable angle, at or near 
the ends of the stroke of the piston, by the 
motion of the piston rod itself, through the 
medium of link mechanism. The mechan- 
ism comprises the link R,, bell-crank lever 
R, link Rs, and a tappet rod R.. to which 
rod are attached two tappets Rs, only one 
of which is shown. These tappets Rs are 
actuated slightly before the end of each 
stroke by the striker S attached to the piston 
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C. To enable the auxiliary valve to govern 
the movement of the main valve grooves T 
and T, are formed along the surface of the 
auxiliary valve O parallel to its axis. 
These grooves run the length of the part 
of the valve within the valve box, with the 
exception of a plain part in the center. In 
the two annular spaces Q and Q: formed in 
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the main valve, and which are always in 
connection with the steam inlet, slots U 
and U, are cut respectively in the valve 
equal in width to the width of the groove 
in the auxiliary valve and of convenient 
length. These slots U and U, are so ar- 
ranged that when those in the upper series, 
viz, U, are opposite the grooves T in the 
auxiliary valve, the lower series U: are op- 
posite a plain part of the valve, and so are 
blanked. In the center annular space Q. 


. formed between the two inner surfaces P, 


and P: of the main valve, which is always 
connected to the exhaust outlet L, slots or 
ports V and V, are also cut arranged in 
two rows, and so that if the upper row is 
opposite a groove in the auxiliary valve the 
lower row is blanked by the plain surface 
of the spindle and vice versa. The slots or 
ports U and U: serve to distribute steam to 
the ends of the main valve alternately, and 
the slots V and V: connect the ends of the 
main valve to the exhaust port alternately, 
whereby the main valve is made to move 
when the auxiliary valve or spindle is ro- 
tated about its axis. 


Economy in Boiler Plant,—Although 
builders of boilers are presumably the per- 
sons most interested in building an efficient 
steam-raising plant, it must be remembered, 
says the London Electrical Review, that 
they are hampered by condition of competi- 
tion arising from an improper understand- 
ing of the process of combustion and heat 
transmission on the part of prospective pur- 
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chasers. The paper read before the Insti- 
tution of Electrical Engineers by Messrs. 
Booth and Kershaw pointed out that, for 
the proper combustion of bituminous coal, 
a large combustion chamber and the use of 
refractory surfaces is necessary. This, 
however, means increased cost of boiler set- 
ting, and the temptation is very strong to 
tender for and build a boiler which will 
generate its guaranteed steam per pound of 
coal, when, say, anthracite is used, inde- 
pendently of the consideration as to whether 
other coal can be economically brought to 
the locality of the boiler. In asking for 
tenders for boilers, therefore, the class of 
fuel to be used should be specitied and a 
water evaporation guarantee on this basis 
asked for, Where such precautions are 
previously omitted losses in the steam 
raising plant are certain to ensue. Air will 
probably be admitted in excess above 
the grate to avoid smoke nuisance, 
bringing down the temperature of the 
furnace gases. Increasing the amount 
of air admitted increases the energy 
consumed in producing draft and the 
amount of heat carried off to the stack. 
An artifice to prevent the premature 
cooling of the gases by contact with 
water-cooled plates and tubes is the in- 
troduction into the furnace of refrac- 
tory brick baffles. Where the combus- 
tion chamber is not sufficiently large to 
contain these refractory surfaces they 
are often interspersed among the tubes 
and flues. As, however, the gases have 
already become partially cooled, such 
devices can only be regarded as make- 
shifts to cover an initially bad design, 
and have, moreover, the effect of re- 
ducing the effective draft. Where it is. 
found absolutely necessary for the 
avoidance of smoke nuisance to admit 
air above the grates, such air should be 
previously heated as much as possible to 
reduce the cooling of the combustion 
chamber as far as practicable. In some 
boilers steam is admitted below the fire grate. 
This device is useful where fuel giving in- 
tense local heat, such as anthracite or coke, 
is used, as the rapid deterioration of the fur- 
nace bars is avoided by the cooling action of 
the steam, and this steam, in passing through 
the bed of incandescent fuel, unites with the 
carbon to produce water gas. It is, how- 
ever, a fallacy to suppose that the admis- 
sion of steam above the grate aids combus- 
tion. The space above the fires should be 
exclusively reserved for the proper inter- 
mixing and ignition of air, oxygen, carbon 
or carbon-monoxide, and the energy ab- 
sorbed in the dissociation of water will re- 
sult in a net loss of heat. To obtain the 
greatest amount of steam per pound of coal 
from the boiler the maximum difference of 
temperature between the water and flue 
gases must be obtained at every point along 
the passage of the gases through the boiler. 
For this reasoh the hottest water should be 
found at the point where the gases first im- 
pinge on the heating surfaces, and the point 
of inlet of the feed water should be as near 
as possible to the point of exit of the gases 
to the main flue. Due recognition of the 
elementary principle that cold water is of 
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higher specific gravity than hot will tend to 
better design from the point of view of cir- 
culation, and consequently better evaporat- 
ing qualities. 


CENTRAL STATION ENGINEERS.—XI. 


eS 


F. W. Little. 


The subject of the present sketch was 
born at Dixon, Ill., on August 26, 1859. He 
received a common school education and in 
1881 removed to Sioux Falls, S. D., where 
he engaged in the banking business and 
through the purchase of gas and electric 
securities had his attention directed to these 
fields. In 1887 he removed to Sioux City, 
Iowa, where he continued the banking busi- 
ness and also continued to handle gas, elec- 


F. W. LITTLE. 


tric, and street railway securities. In 1890 
he became president of the Lincoln Street 
Railway Company of Lincoln, Neb., which 
company afterwards acquired all the horse- 
car lines in Lincoln and substituted elec- 
tricity as the motive power. He remained 
in this position until 1895. In the fall of 
this year he migrated to Akron, Ohio, be- 
coming vice-president and general manager 
of the Akron Gas Co. While at Akron he 
rebuilt and extended the manufacturing and 
distribution plant of the Akron Gas Co. In 
1899 he removed to Peoria, Ill., where he 
was offered the position of vice-president 
and general manager of the Peoria Gas & 
Electric Company. Since his connection 
with the company it has acquired all the 
gas and electric properties in the city of 
Peoria. 
——-—___—9--e- = 


Municipal Plant Operation. 


To the Editor, American Electrician: 

On page 429 of your August number there 
is a note entitled “ ‘Successful’ Municipal 
Plant Operation,” which reflects great dis- 
credit on the city lighting plant of this place. 
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Not to be contentious, I will -admit that 
all you say concerning the conditions at 
Greenfield are true; but as only a part of 
the truth is told, the true conditions are 
grossly misrepresented. In order that a 
proper conception of the condition existing 
in the City of Greenfield may be had con- 
cerning the municipal control of the light- 
ing plant, the following facts will be of in- 
terest: Prior to December 15, 1897, the city 
was paying $70 per annum per arc lamp for 
its street lighting—this for midnight service 
—to provide for the payment of which a 
special tax levy of 25 cents on $100 was 
made. 

On the above-named date the city pur- 
chased the lighting plant from the company 
then operating it at a cost of $18,400; but 
as there were no funds in the city treasury 
to meet the obligation, and as the city’s in- 

debtedness at the time was up to the 
legal’ limit, eighteen $1,000 notes and 
one $400 note were given in payment. 
The city agreed to redeem one of these 
notes every three months, or, in other 
words, to pay $4,000 per year on the 
purchase price. This was approximate- 
‘ly what the street lighting had been 
costing prior to the city’s control, and 
this amount was paid promptly without 
increasing the tax levy above the orig- 
inal 25 cents, so that in less than five 
years from the date of purchase the en- 
tire plant was paid for. The city is 
now giving an all-night service and the 
tax levy has been reduced to 15 cents. 

During the seven years that the city 
has been operating the plant all the 
original pole lines and overhead work 
have been reconstructed and during the 
year 1904 alone approximately 14 miles 
of wire was used in reconstruction 
work and extensions. 

Since acquiring the plant, the city has 
purchased one 8o-light Brush arc ma- 
chine and one 200-kw. alternating-cur- 
rent generator; between 200 and 400 

wattmeters have been added to the service, 
together with transformers in proportion to 
the increase of business. Before the city 
acquired the lighting plant, commercial 
users of current were paying from Io to 16 
cents per kilowatt-hour, whereas the rates 
at present are 7 and 8 cents per kilowatt- 
hour. 

The electrical department of the city of 
Greenfield has no outstanding debts which 
are past due; but, on the contrary, has 
about $3,700 in the fund to its credit. While 
we are in need of additional equipment, 
which our surplus is too small to procure. 
I can assure you that the city’s financial 
embarrassment at the present time is in 
no wise due to the purchase of the light- 
ing plant; for if the equipment is worth 
anything to-day—and I believe it is—the 
city is just that much to the good. 

Granting to every man his own views 
concerning municipal ownership, I ask in 
justice to our little city that the whole 
truth be given so that we may be placed 
right before our neighbors. 

E. C. Wo Fe. 
City Electric Light Plant. 
Greenfield, Ind. 
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The Patent Law Situation. 


To the Editor, American Electrician: 


For the last 15 years articles have ap- 
peared at intervals in the technical press 
calling attention to the inadequate method 
of obtaining justice in disputes based upon 
patents. The last one, by the well-known 
patent attorney, Mr. Edw. P. Thompson, 
of New York,* clearly shows some short- 
comings of the present method, but he puts 
matters rather mildly when he says: “As 
the judge in court is only a legal man, a suit 
at patent law is nothing more than a bur- 
lesque or comedy in the eyes of a technical 
man.” 

Many a man who has had the experience 
of wrong decisions, as well as others who 
only know about them, charge the judge 
with being interested or bribed. I, myself, 
firmly believe in the fairness and strength 
of character of the judges in American 
courts, in spite of the many wrong deci- 
sions by them and the resulting hardship 
to many law-abiding citizens; but I wish to 
point out that the well-known inefficiency 
of courts in properly dealing with technical 
cases considerably lowers the prestige of 
these courts, and may be a direct cause for 
seeming and actual disregard of laws and 
ordinances by many. 

The concentration of power in large cor- 
porations and trusts has also become a fea- 
ture of the electrical industry, and oppres- 
sive methods for removing competition are 
but natural consequences. Patents are sin- 
gularly well adapted to further this end, for 
under the pretext of the desire to enforce 
laws and rights, suits can be brought which 
would make manufacturing unprofitable to 
enterprises of moderate capitalization. Well- 
planned attacks by attorneys trained for 
years in such practice, testimony from ex- 
perts having flexible consciences, and the 
inexperience of judges in technical matters 
are three formidable factors for systemati- 
cally practicing anarchy under the guise of 
law. 

Some ten years ago or more steps were 
taken by legal profession to overcome the 
greatest wrongs by presenting a bill before 
Congress for the creation of a “Court of 
Patent Appeal.” Nothing has been heard 
of this so far. My inquiry at that time 
into the probable effectiveness of such an 
organization resulted in statements which 
may be summarized somewhat as follows: 
“Tt is not all that may be desired, but it is 
the best we can get at present.” 

In other words, if a firm has been perse- 
cuted for several years and has paid thou- 
sands of dollars for legal defence it should 
be possible to appeal to a court where the 
subject may be expected to be reasonably 
well understood and which would enable 
the weaker party to get justice and not be 
crushed out of existence. Time has passed 
for calling attention to facts; action 1s re- 
quired by those desiring a remedy from the 
present state. 

Patents are interstate grants and rights 
and the Federal Government can be ap- 
pealed to for the desired change. Below is 
outlined a plan which it is confidently be- 
lieved will lead to the desired results if 
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every manufacturer of electrical, mechan- 
ical or other devices protected by patents, 
and every inventor, lawyer or other person 
interested will respond promptly. 

It is not believed that a Patent Court of 
Appeals will give the desired relief and the 
plan here submitted consists in part in as- 
certaining from as many representative 
firms of various industries, lawyers, patent 
attorneys, judges and inventors, which sys- 
tem may best remedy the existing shortcom- 
ings. The plan consists in the execution of 
the following steps: 

1. Everybody interested is requested to 
examine carefully the various remedies or 
suggestions submitted at the end of this 
letter and to select from them the form 
which he considers best adapted to give the 
greatest amount of justice at the least ex- 
pense, or if none of these forms suit, to 
suggeat another way, accompanying the 
suggestion with a brief explanation. The 
answer should not be formulated in its 
final shape before the subject has had four 
weeks’ consideration. _ 

2. The present communication should be 
shown by inventors, manufacturers and en- 
gineers to others, especially manufacturers 
in other branches, and to patent attorneys 
and lawyers in their locality, for considera- 
tion, judgment and reply in accordance with 
clause I. | 

3. The answers, which shall be consid- 
ered strictly confidential, are to be addressed 
to and collected by the editors of the AMER- 
ican ELeEctrician and Electrical World and 
Engineer, such communications to be 
marked “Patent Law Reform.” 

4. The correspondence thus collected iS 
to be forwarded to the Bureau of Com- 
merce and Labor, or as suggested by an 
eminent jurist of St. Louis, if the corre- 
spondence is voluminous and representative 
firms, engineers and attorneys recognize 
the importance of this matter, a memorial 
may be prepared and handed, with the com- 
munications, by a Congressman or the 
chairman of the Ways and Means Com- 
mittee, to the President of the United States, 
who, according to his judgment, may turn 
the matter over to the proper: department or 
make suitable recommendations to Con- 
gress for its attention and action. 

s. In this latter case instructions to Con- 
gressmen and Senators by all interested may 
be desirable, explaining the purpose and re- 
sults hoped for and asking for their co-oper- 
ation and support of a bill that will bring 
about the desired results. 

For consideration and selection, the fol- 
lowing modifications of the present practice 
are respectfully submitted in all such legal 
cases involving patents: 

1. A court shall call to his assistance in 
ruling and deciding in a technical suit an 
expert uninfluenced by either complainant 
or defendant. 

2. A court shall obtain an expert from 
the Patent Office selected by the Commis- 
sioner of Patents or head of the depart- 
ment in which the patent is classified. 

3. A court shall call to his assistance an 
expert from the Patent Office and another 
practical or theoretical expert as the case 
at hand may dictate. 
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4. A court Shall associate with himself 
a practical and theoretical expert. State or 
Federal laws to dictate who shall pay for 
these services. 

5. The creation of a lower and upper 
Patent Office Court as a separate depart- 
ment of the Patent Office. In such a case 
the complainant informs the lower court 
that X is infringing his patent No. 
and presents his side; in due course X 1s 
notified by the lower court (as at present in 
a case of interference) to present his case. 

a. If considered necessary, lower court 
official hears cases in different sections of 
the country at fixed seasons of the year. 

b. All matters not involving patents or 
technical matters to be referred to a local 
court for decision. 

6. Suits involving patents to be handled as 
heretofore, but all testimony to be sent 
to Washington for an opinion and assistance 
from a commissioner, examiner or officer 
of a department created for this purpose as 
a separate branch of the Patent Office and 
manned from the corps of examiners and 
commissioners of the different departments. 
Such official to be present at the final hear- 
ing of the case and to assist the court in 
judging the merits of each side. 

7. A court of final appeal to be perma- 
nently located in Washington and to be 
formed by the heads of departments or 
legal lights of the profession. 

The opportunity is now open to the in- 
dividual reader to enter these primaries 
and give his decisive vote for reform, better 
patent protection and court ruling. The 
earnest and vigorous support of everyone 
interested is desired. 


St. Louis, Mo. 


Lupwic GUTMANN. 


NOTES. 


Automatic Block Signals. —An unfor- 
tunate inconsistency appeared in the final 
installment of Mr. Scott’s article fast month, 
on page 423, first paragraph, third column. 
This should read, “The fact that the initial 
cost of the installation of the normal danger 
system is greater than the normal clear 
system,” etc., instead of as printed. 


Power Transmission to Stockholm.—It is 
announced that an agreement has been ar- 
rived at between the managers of the Stock- 
holm Gas Works and the Söderfors Bruks 
A. B. with a view to the purchase of two 
waterfalls of the Dalelf. These waterfalls, 
which are situated in the same branch of 
the Dalelf River, yield about 250 cubic me- 
ters per second with a head of 7 meters. 
With a minimum water supply of 100 cu- 
bic meters per second, about 10,000 electri- 
cal horse-power would be available in 
Stockholm, and with 250 cubic meters as 
much as 25,000 horse-power. .The distance 
is 125 kilometers (about 77.6 miles) from 
Stockholin. 


The Nernst Lamp as a Load Equalizer.— 
The August number of the little bulletin is- 
sued monthly by the Nernst Lamp Com- 
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pany contains an argument of some merit 
for the use of Nernst lamps to equalize cen- 
tral station loads, the argument being in 
brief that by using a very high efficiency 
lamp it would be practicable to modify the 
usual two-rate system by charging meter 
rates during the peak hours and a flat 
rate during the other hours, the flat rate 
being presumably graded according to the 
period of use before and after the peak 
period. 


Portable Telephones.— In order to facilitate 
the use of telephones, the German Telegraph 
Department has recently introduced portable 
telephone instruments in connection with 
connection boxes, which can be arranged at 
any desired place, being especially suitable 
for hotels, restaurants, etc. The connection 
boxes are fixed to the tables, usually be- 
neath the board; if the customer wishes to 
use the telephone he has only to ask for the 
portable outfit which may be fitted immedi- 
ately to the connection box. An additional 
fee of only 6 marks per year is charged for 
each box, while the use of the portable tele- 
phone outfit is charged for at the rate of 20 
to 30 marks per year. These outfits are 
used also to allow telephonic communication 
between vessels anchored in harbors and 
the telephone system of the harbor town, in 
which cases the connection boxes are located 
on the quays and, where necessary, pro- 
vided with special protective devices. 


The Broken Wire. — A correspondent 
sends us the following simple method of 
locating breaks in telegraph wires, which he 
has clipped from a local Pennsylvania paper. 
The item has only lost the names of the 
two cities, London and Birmingham, and 
punctuation marks in its long voyage 
across the Atlantic; since it was first given 
to the world by the science editor of Lon- 
don Tid-Bits under the heading “When the 
Telegraph Wire Is Broken.” We commend 
this quasi-scientific and charming effusion 
to the prayerful consideration of those of 
our readers who have long struggled with 
more difficult tests. 


Have you never wondered how when a wire is 
broken or damaged between two distant cities the 
operator, sitting in his office, can tell exactly 
where the accident has occurred? 

The explanation is very simple. It requires 
torce te send electricity through a wire. The 
longer the wire is the greater is the force re- 
quired. This force is measured, but instead of 
calling it pounds, as in measuring the pressure 
in a boiler, electricians call the units of electrical 
force “ohms.” 

Suppose a wire between two offices is 150 
miles long, and that on a stormy night it gets 
“broken somewhere. The telegraphist knows that 
when the wire was sound it took just 2,100 ohms 
to send a current through, or 14 ohms per mile. 
He now finds that he can send a current with 
only zoo ohms. He divides zoo by 14, and finds 
that the break in the wire is fifty miles from his 
end. 


Lectures at the New York Trade School. 
—Following the usual custom, a series of 
evening lectures on Steam and Electrical 
Engineering will be given during the com- 
ing fall and winter at the New York Trade 
School, First Avenue, 67th and 68th Streets, 
New York. These lectures are intended 
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for practical workers—stationary engineers, 
firemen, electrical workers and machinists. 
They present an attempt to satisfy a need 
for practical information and clear-cut ex- 
planation of engineering phenomena and 
experiences of daily occurrence. The lec- 
tures are in the nature of a conversation be- 


tween the lecturer and his hearers, and ques- 


tions are freely asked and explanations 
given, accompanied by illustration and, 
when possible, experiment. Information as 
to terms, dates and arrangements can be 
had on application to H. V. Brill, Super- 
intendent, New York Trade School, 67th 
Street and First Avenue, New York. 


The Utilization of Brown Coal for the 
Generation of Gas.—At a recent meeting of 
a German chemical society, Mr. Schott de- 
livered a lecture on this subject. The future 
utilization of the raw brown coal would 
have to be looked for by means of gasefica- 
tion, when the very high percentage of 
water contained in the coal would be con- 
densed again by ‘the formation of hydrogen 
in the generator instead of having to be 
raised to the temperature of incandescence, 
as in the case of an open fireplace. After 
cooling, an extremely efficient gas free from 
any water, which is suitable also for melting 
purposes, is obtained cheaply. Whereas in 


the event of its being used for firing under 


steam boilers, the ratio to common coal is 
I to 3 or 3%, the ratio is only 1 to 2 in 
the present case. Conditions are as satis- 
factory in the case of the gasefication of 
brown coal briquettes when no tarry prod- 
ucts liable to interfere with the operation 
of the generator are obtained, while the 
fact that more than double the amount of 
heat energy is stored in the briquettes com- 
pensates for the freight charges even for 
considerable distances. 


An Effective Contact Maker.— In branches 
of electrical work where very sensitive ap- 
paratus is employed it is often necessary 
to make delicate contacts. Especially is this 
true in physical laboratories and astronomi- 
cal observatories in connection with accu- 
rate clocks and chronometers. It is diff- 
cult to make such contacts in the case of a 
sensitive pendulum, for example, without in- 
terfering seriously with its accuracy, and 
in many laboratories experiments have often 
been postponed or given up in disgust be- 
cause of the frictional error involved in 
making the proper and reliable contacts. 
In some cases a delicate metal pointer has 
been attached to the pendulum and al- 
lowed to swing through a drop of mercury 
at the proper time, but this introduces a 
frictional drag that in some cases is far too 
great to permit the employment of such 
a method. A device in use at the Har- 
vard College Observatory in Cambridge, 
Mass., obviates the friction produced by ac- 
tual contacts in an ingenious manner. To 
the bottom of the clock pendulum is hung 
a small horseshoe permanent magnet. As 
the pendulum swings over the center of its 
trajectory the magnet passes directly over 
a small iron armature mounted on a hori- 
zontal spring and attracts the armature to- 
ward it without drawing the tiny picce of 
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iron far enough up to make a contact. The 
air-gap at the moment of maximum attrac- 
tion is probably not over 1/32 inch wide, 
but the spring holds the armature back 
from making an actual contact with the 
permanent magnet. Attached to the far- 
ther end of the spring is a platinum point 
which makes the electrical contact desired 
against a fixed platinum stop as the spring 
moves upward in response to the magnetic 
impulse. The device works admirably, and 
the effect of the magnet is simply that of a 
slight additional mass in the pendulum. 
The attraction between the magnet and 
armature lasts effectively but a small frac- 
tion of a second, but this is ample for the 


_work of operating the relay contacts. 


A New Electrochemical Filter and Purifier 
—The Edison Electric Illuminating Com- 
pany, of Boston, has added an electric filter 
and purifier to the equipment displayed in 
its Head Place Exhibition rooms. ‘The use 
of electricity in the laboratory and in domes- 
tic work has increased very largely of late, 
and the purification of water, milk, cider 
and other beverages is now a matter of 
widely recognized importance. The new 
filter, which was made by the Electric Fil- 
ter Company, of Alliance O., is adapted for 
almost any class of service, the commercial 
sizes ranging from 100 to 300 gallons cap- 
acity per hour at go lbs. pressure. The fil- 
ter consists of two brass cylinders, tinned 
on the inside with pure block tin to insure 
durability and the purity of the product. 
The smaller cylinder is attached directly to 
the supply pipe and contains aluminum 
plates through which the current is passed 
into the water, forming aluminum hydrate. 
The aluminum hydrate causes the organic 
matter to gather in a flaky form of jelly- 
like consistency, and in case any of the 
germs escape being killed by the hydrate 
they are caught in these flakes and together 
with the water forced through the connect- 
ing pipe into the larger chamber, in which 
is a fine-grained stone through which the 
water is forced, but which is impervious to 
the flakes. The enmeshed germs are unable 
to pass through the stone. In the upper 
part of the chamber the water is ozonized, 
which improves its quality. The device is 
cleaned by taking out the filter stone and 
scrubbing it with a stiff brush. It consumes 
about 50 watts or the equivalent of an ordi- 
nary 16-c.p. lamp. It is reported that tests 
made by Dr. F. T. Aschmann, of Pittsburg, 
on New Castle hydrant water flowing 
through the purifier at the rate of three 
pints per minute showed a reduction in bac- 
teria of from 234 to 2 per cubic centimeter, 
rendering the water practically sterile. 
Sweet cider treated with the purifier was 
aiso rendered nearly sterile, as the innum- 
erable germs in the untreated sample were 
reduced to 11 per cubic centimeter. The 
keeping qualities of the cider were also 
greatly improved, without any impairment 
of the flavor. In a milk test the bacteria 
were reduced from 2,891 per cubic centi- 
meter to 27, and Pittsburg water was puri- 
fied from 360 to 16 bacteria per cubic centi- 
meter. 
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Centrifugal Pumps for Boller Feeding. 

The merits of the centrifugal pump for 
boiler feeding are attractively presented in 
this number by Mr. H. F. Schmidt, who 
points out that such an application would 
confer the benefit of automatic feed to a 
higher degree and with simpler auxiliary 
apparatus than would be possible with re- 
ciprocating pumps. His suggestion for au- 
tomatic feeding is, broadly, to use a bal- 
anced inlet valve on the feed-water pipe of 
each boiler and a ball float controlling this 
valve according to the water level; the 
pump or pumps to be driven at constant 
speed, of course, since variable speed is out 
of the question with centrifugal pumps, and 
it would not be advantageous even if practi- 
cable. With such an arrangement the per- 
sonal attendance would evidently be reduced 
to the minimum and the water level in each 
boiler would be independent of the other. 
Preferably several pumps would be installed 
so that the pump capacity could be adjusted 
roughly to the needs of the plant. This nat- 
urally leads up to the suggestion of using a 
number of pumps equal to the number of 
engines in the station and having capacities 
proportional to those of the engines, pro- 
vided the station is of the ordinary simple 
type. In such a case the number of pumps 
in operation would always be equal to the 


number of engines and the capacities would | 


be roughly proportional. Speed regulation 
not being required, the pumps could be 
driven by induction motors just as satisfac- 
torily as by direct-current machines, or they 
might, in small stations, be driven directly 
by the engines; in the latter case attention 
to the pumps themselves would obviously be 
reduced to lubrication. 


Besides the reduction in the amount of 
attention required, both as to adjustment 
and maintenance, there is a conspicuous re- 
duction in the expense of keeping a centri- 
fugal pump in running condition, there being 
no packings to renew, no cylinder wear and 
no valves to grind; the only wearing parts 
are the bearings, which are simple and in- 
It is rather difficult 
to make a comparison between the steam 


expensive to replace. 


economy of a centrifugal pump and that of 
a duplex pump; the efficiency of the former 
at small loads is pretty low, but with graded 
active capacity, as suggested in the preceding 
paragraph, there should be no need to oper- 
ate at very small loads. Of course, a com- 
parison at full loads is readily drawn, but 
this does not mean much in actual practice. 
Such a comparison between duplex steam 
pumps and motor-driven centrifugal pumps 
would undoubtedly show up in favor of the 
latter, and it is possible that even a half-load 
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comparison would not put the centrifugal 
pump in a bad light. A steam pump, it will 
be remembered, entails considerable loss in 
the way of condensation and radiation which 
is not incurred with a motor-driven pump; 
but this argument does not apply in a com- 
parison of reciprocating and centrifugal 
pumps unless one is steam-operated and the 
other motor-driven. 
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The Selection of Incandescent Lamps. 

The incandescent lamp is probably the 
most familiar piece of electrical apparatus 
in existence, and for this very reason the 
most neglected and abused. To many oper- 
ating engineers it holds little or no interest 
as long as it emits a reasonable amount of 
light; the temptation seldom arises to dust 


off the bulb, improve the distribution of 


light by altering the location of the lamp, 


or to plug a voltmeter into the socket for 
a few minutes to see if the life of the lamps 


is being shortened by fluctuations of 4 or 5 
per cent above the normal. The purchase 
of a barrel of lamps is a matter of the low- 
est bid, for the differences between the 
various makes seem matters of slight im- 
portance in comparison with the problem of 
the electrical supply bill of the establish- 
ment. 


As a matter of fact, there is a wide dif- 
ference in incandescent lamps now on the 
market, and there is little excuse for a large 
consumer to buy blindly. First cost is al- 
ways a consideration, but unless the candle- 
power, efficiency and useful life are in some 
way taken into account, money is likely to 
be wasted somewhere. Few persons. outside 
of the lighting field realize the progress at 
present being made in the way of improved 
incandescent lamps, The zid efficiencies in 
the vicinity of 3 watts per candle-power are 
certainly threatened to be bettered by even 
smaller sizes of lamps, like the Nernst, the 
Electric 2.5-watt metalized 
carbon lamp, and the widely heralded 2- 
watt tantalum filament. It would seem easy 
enough to give competitive lamps a practical 


new General 


life test before purchasing large quantities, 


and approximate comparisons of relative _ 


light-giving power are not difficult. A cov- 
ered box arranged in compartments with 
lamp-blacked sides and a few sheets cleanly 
printed in small type enable very satisfying 
ideas of the relative usefulness of different 
styles of filaments, bulbs and reflectors to 
be obtained. Many plants cannot afford a 
delicate photometer, but often recourse can 
be had to the nearest college or high school 
physical laboratory with little expense and 
good results. The point is that there is little 
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.or no economy in mere haphazard buying 
and that a little scientific testing will often 
pay for itself in the more lasting satisfac- 
tion and efficiency obtained from the better 
grades of lamp naw offered in the market. 


——— 
Making the Best of the Equipment. 


In these days of stopping industrial leaks 
every progressive power station engineer is 
anxious to do all that he can to improve the 
operating efficiency of his plant, but in many 
cases there seems to be little opportunity 
to do effective work. The engineer may 
realize the superior economy of the most 
modern equipment and may have recom- 
mended its purchase and installation, but for 
unknown reasons the gowners do not see 
their way clear to such action, and the plant 
limps along month after month with a gen- 
erating and switchboard outfit that would 
be a credit to a museum of mechanical and 
electrical antiquitiés. Cases like this are 
by no means fanciful, and from the stand- 
point of the engineer the situation is often 
discouraging. Given a lot of belted genera- 
tors, non-condensing engines, aged piping 
and leaky pumps that keep the force on the 
move from Monday morning until Saturday 
night, there is certainly reason to suppose 
that efficient operation is out of the ques- 
tion, considering the time spent in simply 
keeping the bus-bars alive. But as one visits 
plants in different parts of the country it is 
impossible to overlook the splendid work 
which is being done by many engineers un- 
der the most trying conditions, with the re- 
sult that the cost of power per unit of out- 
put is actually lower than in the case of 
It is a source 
of wonder that a kilowatt-hour can be de- 
livered to the switchboard at such moderate 
cost in some of these plants where the 
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equipment is so far out of date. 


In no sense do we advocate the retention 
of inefficient and wasteful machinery, but 
making the most of the means at hand is 
one of the fundamentals of good engineer- 
ing. It is the old problem of the man be- 
hind the gun once more. A natural me- 
chanic will produce a better piece of work 


with a jackknife than a poor workman will 


with the most expensive kit of tools, and ` 


an able engineer will likewise often turn old 
equipment to better account than one en- 
dowed with less common sense and power 
of discrimination can do with the latest 
products of the manufacturers. Surely 
there should be no plant in which the 
piping cannot be kept tight, with insulating 
covering in good condition; in which the 
coal cannot be regularly weighed; the out- 
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put recorded from the switchboard read- 
ings; the joints in the wiring kept tight, and 
the engines thrown into and out of service 
within their limits of economical operation. 


In a recently visited isolated plant sup- 
plying a large hotel with heat, light and 
power, the pumps were located in such a 
narrow passageway that the high-pressure 
steam cylinder covering had been barked off 
by passing employees and supplies; the 
switchboard lamps and instruments were 
placed too high above the floor for satisfac- 
tory readings; there was a careless burn- 
ing of incandescent lamps near the windows 
in broad daylight, and lamp cord was run 
about without regard to the danger of short 
circuits and fire resulting from contact with 
sharp metal surfaces; and finally, the ma- 
chinery was being operated with practically 
no regard for the load factor. The plant 
contained one 45-kw. and two 75-kw. gen- 
erators, the full-load capacities being 410 
and 680 amperes, respectively. The load 
varied from 300 to 350 amperes, and yet one 
of the larger units was kept in operation 
while the small machine was held idle, de- 
spite the latter’s superior economy at the 
loads indicated. The engineer confided that 
the switchboard instruments were seldom 
read, and yet this was a plant equipped with 
direct-connected units of modern design, 
reasonably economical coal-handling ar- 
rangements, a well-lighted engine room 
(barring the switchboard) and good boilers. 
In the winter season there is, of course, an 
excuse in many cases for not employing the 
most efficient steam equipment—compound, 
engines, high pressures, and possibly super- 
heaters—since the exhaust may all be turned 
into the heating system, but in the warm 
season it is certainly worth while to use 
more care in adapting the equipment to the 
load characteristics. 


Perhaps there is no better way for an en- 
gineer handicapped by out-of-date machin- 
ery to pave the way toward the purchase of 
better equipment by his employers than to 
lay before them each week or month the 
cost of power per kilowatt-hour. Small im- 
provements can often be made at no great 
cost to the owners, and if the effect of these 
steps can be shown in the expense account 
per unit of output, coupled with an intelli- 
gent knowledge of what similar plants are 
doing with better equipment, the arguments 
are likely in time to become pretty convinc- 
ing. Every business man values an analysis 
on the unit basis; he can grasp the situation 
almost at a glance where the figures are re- 


duced to conceivable limits. Bring the tech- 
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nical quantities with which the power plant 
deals down to this unit basis in terms of 
money per kilowatt-hour, and a long step 
has been taken toward securing the inter- 
ested co-operation of the owners. 


ed 

An Artistic Application of Incandecent Lamps. 

The advantages of the incandescent lamp 
in decorative work of all kinds have been 
increasingly appreciated of late years, and it 
is safe to say that the problem in artistic 
illumination which cannot be solved by the 
filament lamp is yet to be encountered. 
From the electric sign in Hebrew characters 
to the exquisite candelabra of the modern 
ball room, there seems to be no limit to the 
flexibility of the incandescent light in meet- 
ing exacting and variable cénditions. 


Some of the best lighting effects thus far 
produced have been accomplished in picture 
galleries by installing the lighting units in 
concealed recesses above the pictures, flood- 
ing the latter with a soft, clear illumination 
that serves to bring out every point of inter- 
est without drawing the observer’s attention 
to the sources of light themselves. Except 
in electric sign work, it is fundamentally 
important that the lighting equipment shall 
operate as a means and not as an end. In 
most displays of pictures the illumination 1s 
thrown directly upon the objects exhibited, 
and this is the case with photographs as well 
as with paintings. An interesting exception 
to this practice is found in the superb ex- 
hibition of photographic positives at the 
Harvard College Observatory in Cambridge, 
Mass. The positives or transparencies dis- 
played are photographs illustrating the ob- 
servatory’s telescopic work, and they are 
hung in a darkened room, the illumination 
being supplied by incandescent lamps located 
behind the plates. The resulting effect is 
remarkably beautiful, and the flood of soft 
light which pours through the plates gives 
the observer a fine impression of how the 
heavenly bodies appear when viewed directly 
through a large telescope. Some of the en- 
larged views are of the moon, milky way, 
etc., and the details are admirably brought 
out by the incandescent lamps behind the 
plates. A comparison of the ordinary meth- 
od of showing special photographic prints 
by day or lamp light with the scheme 
adopted at the Harvard Observatory quickly 
convinces one of the peculiar value of elec- 
trical methods of illumination in solving 
unusual problems. It is, therefore, well 
worth while for the progressive central sta- 
tion man to be thoroughly primed upon the 
artistic as well as the ordinary commercial 
application of electricity. 
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AN ADJUSTABLE CONDENSER. 


BY CLYDE CHALMERS SWAYNE, 


Those who are experimenting with high- 
potential currents, and especially those in- 
terested in wireless telegraphy, will find 
the condenser herein described to be much 
Superior to either Leyden jars or glass 
plates. It is easily adjusted, small and 
compact, and not liable to accidental dis- 
charge or breakage. Its construction is 
simple and inexpensive. The capacity will 
vary under different surroundings, but is 
so easily adjusted that this can hardly be 
called an objection. 

Fig. 1 shows a sectional view of the con- 
denser complete. All parts are made of 
brass, except the top, base and handle, 
which may be made of wood, but are pref- 
erably of fibre or hard rubber. 

The base, Fig. 2, is made of 1-in. stock 
and the top, Fig. 3, of %4-in., both being 8% 
in. in diameter, with holes bored as shown, 
The brass plates Figs. 4 and 5, are made of 
1/32-in. sheet brass, cut to shape and bored 
as shown. Ten of the former and nine of 
the latter are required. The plates of each 
set should be firmly clamped together and 
made as nearly alike as possible with the 
facilities at hand. 

In Fig. 6 the spindle, a, is turned down 
from 3%-in. stock: b is 11/16 in. in diameter 


> 


FIG. 2. 


by 9/32 in. in thickness, drilled and tapped 
for a 5/16-in. standard thread and then 
sweated on a; cc are 34-in. standard hexa- 
gonal nuts and d is a 14-20 nut. The hole 
e should be tapped for an 8/32 thread. 


FIG. 4. 


~ 


In Fig. 7 a is a 3/16-in. rod, 5 9/16 in. 
long. with a 10-32 thread on each end for 
the distance shown. The nut, b, is sweated 
on. Four rods with accompanying nuts, 
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together with four 1/32-in. washers for 
each rod, are required. 
One }%-in. tube, Fig. 8, is needed, 3% 
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the other end being tapped to fit in the hole, 
e, Fig. 6. Two circles 4 in. and 4% in. 
in diameter should be drawn on the top of 


FIG. I.—COMPLETE SECTIONAL VIEW OF CONDENSER, HALF SIZE. 


in. long, with an inside diameter of 3/16 in., 
to fit snugly over one of the rods, a (Fig. 
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FIG. 3. 


7). Figs. 9, 10 and II are distance pieces 
to hold the discs apart. The bearing, Fig. 
12, fits in the center of the base for the 
spindle to rest in, while the bearing, Fig. 13, 
is fastened to the top to secure the spindle 
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ki- 
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5. 
there. The proper tension on the spindle 
heing secured by the screw, c, Fig. 13. 

The pointer, Fig. 14, is 41⁄2 in. long. It 
is bent at one end and filed to a sharp point, 


FIG. 


Fig. 3, the space between being divided into 
degrees, or otherwise as desired. 
(5) 
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FIG. 8. 
Either wood, fibre or hard rubber may 


be used for the handle. The dimensions 
given in Fig. 14 are taken from a radiator 
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FIGS. 9, IO AND II. 


30 Required 


valve handle. Two binding posts are re- 
quired; one of these is placed on top of 
one of the rods, a (Fig. 7), as shown in 
the sectional view, and the other is placed 
at any convenient place on the top and con- 
nected with the bearing (Fig. 13) by a strip 
of thin copper. 

In assembling, three of the rods (Fig. 7) 
are placed upright in the holes provided 


te- 6-4 
"Amer, Ele, I 
FIGS. 6 AND 7. 
for them in the base, a washer being placed 
underneath and one on top. A distance 
piece (Fig. 10) is then placed on each 
rod and then one of the larger plates. An- 


SEPTEMBER, 1905. ] 


other distance piece is then placed on each 
rod, then another disc concentric with the 
first, and so on until the ten plates are in 
position. Finally, one of the longer dis- 
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FIG. 13. 


tance pieces (Fig. 11) and a washer are 
placed on each rod. The lower bearing is 
then fixed in position. 

In assembling the smaller or moving 
plates, the spindle is placed in its bearing 
and the nut, b, adjusted so that its top 
is just level with the center of the two 
lower stationary plates. The spindle may 
then be taken out and the nut sweated on. 


18-32 Thread 


| 

I 
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FIG. 14. 


When this is done the spindle is replaced 
and one of the smaller discs slipped on. 
Then a distance piece (Fig. 9), then an- 
other plate, and so on until the nine small 
plates are in position. The plates should 
be straightened and placed concentrically 
with each other. The two binding nuts, cc, 
can be screwed down to hold the plates 
firmly. The remaining rod can now be 
put in the fourth hole in the base, with a 
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washer underneath and one on top, and 
the tube slipped over it. 

Place a washer on each of the rods and 
then the top may be secured in position 
by a washer and nut on each rod. The 
upper bearing can now be slipped over the 
spindle and secured in position with a wood 
screw, or if fibre or hard rubber is used 
an 8-32 machine screw is needed. 

The pointer and handle are next put on. 
The pointer should rest at 180° when the 
` moving plates are entirely outside the sta- 
tionary ones. A slight turn of the handle 
is all that is necessary to chance the ca- 
pacity. Outside the degree circle the ap- 
proximate capacity can be marked by com- 
parison with a standard. Of course this 
can only be approximate, as the capacity 
varies with the surroundings. To make the 
capacity more uniform, the condenser can 
be placed in a glass or earthenware jar, 
with insulating oil around it. 

As described, the condenser will vary 
from about .000626 microfarad when the 
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pointer is at 190°, to about .000126 micro- 
farad when at 360°; 1. e., when all the mov- 
ing plates are inside the stationary discs. 


a 


PRACTICAL NOTES ON BOILER-FEEDING 
APPARATUS, 


BY CHARLES L. HUBBARD, 


The Injector. 


The injector is used extensively in both 
stationary and marine practice, and ex- 
clusively upon locomotives. Its advantages 
are its compactness and simplicity, having 
no moving parts when in operation except a 
light check in certain forms. In stationary 
work the injector is often used in con- 
nection with a pump as a safeguard in case 
of an accident to the former. The success- 
ful operation of an injector depends upon 
the steam pressure, height of lift, and the 
temperature of the feed water, and the 
proper combination of these conditions must 
be obtained in any case; this makes its 
field of usefulness somewhat limited. The 
common form of injector combines two dis- 
tinct functions, the lifting and the forcing of 
the water. Fig. 1 shows in diagram the 
essential parts of the ordinary injector. 
Steam is admitted through the nozzle E and 
passes through a second nozzle, F. The 
friction between the rapidly moving jet of 
steam and the air lying between it and the 
sides of the nozzle F causes some of the 
air to be dragged along, thus producing a 
reduction of pressure in the chamber, A. A 
partial vacuum being formed in the suc- 
tion pipe, water is drawn into the injector 


FIG. I.—INJECTOR. 


and thus the first part of its operation is 
accomplished. 

The second part, that is, the forcing action, 
may be explained as follows: The jet of 
steam issuing from the steam nozzle, Æ, is 
condensed by the surrounding water and 
much reduced in size, while its momentum 
remains the same. This being the fact, it is 
able to enter a much smaller opening than 
that from which it issued, thereby corre- 
spondingly increasing the pressure per 
square inch of section required to stop it. 
This increase in pressure is so great that 
the jet not only has sufficient energy to re- 
enter the boiler against its own pressure, 
but has enough surplus energy to carry in 
with it a certain amount of feed water. Re- 
ferring again to the diagram, the steam en- 
ters the nozzle, E, and flows through the 
combining or mixing tube, F, and is dis- 
charged through the overflow. This action 
soon exhausts the air from the interior of 
the injector, as already described, and water 
is drawn up through the suction pipe and 
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discharged through the overflow with the 
condensed steam. As soon as the water 
supply has been cut down to the right 
amount the strength of the jet becomes suf- 
ficient to force its way into the boiler 
through the pipe, G. If the injector were 
made as shown in the diagram there would 
be a constant dripping from the overflow, 
because the jet would never be of exactly 
the right size to enter the tube, G, without 
spattering more or less water from the edges 
of the opening. This is avoided in practice 
by making the overflow opening at the top 
and providing it with a light check valve, 
which prevents the dripping of water when 
in use, and yet offers but little resistance 
when first starting the injector. Injectors 
of this type are called automatic, because 
they will re-establish the jet entering the 
boiler after it has been temporarily inter- 
rupted from any cause. 
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THE REMOVAL OF ASBESTOS FROM 
ARMATURE LEADS. 


BY ARTHUR B. WEEKS. 


The accompanying sketch shows an old 
device with a new application, the device 
itself having been for years familiar to in- 
candescent wiremen. Its use, especially in 
connecting sockets in street railway car 
wiring, is invaluable. 

Probably, however, no one has adopted 
this plan for freeing armature coil leads 
from asbestos. Naturally, the asbestos is 
not ordinarily easily removed, and consider- 
able objection has heretofore been raised be- 
cause of the time and patience required for 
baring the wire where necessary. With 
this device it becomes a very simple matter. 
The tool is grasped firmly with the right 


D 


Amer. Else. 
FIG. I.—TOOL FOR REMOVING ASBESTOS FROM 
ARMATURE LEADS. 


hand and pressed against the wire and with 
one vigorous pull the insulation may be re- 
moved. The tool should not be twisted cir- 
cumferentially, for if the wire is cut in this 
way it may break in a short time. 

The tool is made of 1/16 in. by % in. 
steel, the cutting edge tempered. If it is a 
little too stiff the lower portion may be 
ground down on an emery wheel. The 
edges should be rounded to make it as easy 
on the hand as possible. 

Asbestos wire is coming more and more 
into favor for armature and field coils. If 
plain asbestos wire ts used, it is best to dip 
the coils in a good black insulating paint 
for the purpose of rendering them moist- 
ure-proof and protecting them. Otherwise 
vibrations might lay the wire bare and cause 
grounds. Asbestos wire is proof against 
tremendous heat, and when protected with 
the proper insulating paint the coil is prac- 
tically indestructible. The coils should be 
taped with pure asbestos materials to ob- 
tain the best results. 
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TIME-LIMIT RELAYS. 


' 
BY W. T. FERNANDEZ. 


Modern practice requires in the installa- 
tion of large power plants feeding ex- 
tensive systems of sub-stations, a circuit- 
breaking device which will automatically 
open a feeder circuit when serious trouble 
occurs, but not if this trouble is but oí a 
moment’s duration. Various types of re- 
lays have been designed to meet the re- 
quirements; but it is the purpose of the 
writer to discuss in the`present article only, 
two of the most generally used types with 
their connections. 

The clock type of time-limit relay con- 
sists of a clock mechanism which is re- 
leased by the operation of an armature 
suspended above a magnet, the latter being 
energized by current transformers con- 
nected to the protected feeder. The time 
element of the relay is adjusted by shifting 
the commutator on which the contact 
brushes bear. This type of relay will not 
open the circuit on a momentary surge, 
no matter what its magnitude, unless the 
duration of the trouble is greater than the 
time limit set on the relay. Herein lies 
the disadvantage of this type; since if a 
relay has been set for 500 amperes with a 
time limit of two seconds, this limit will be 
maintained irrespective of the amount of 
current in the feeder; which, in case of a 
short-circuit affects the entire system for 
the length of time for which the relay on 
the damaged feeder may be set. One brush 
always bears on the commutator while the 
other brush only makes contact when either 
one of the armatures is held down by its 
respective magnet; thus, if the trouble 
clears a fraction of a second prior to`the 
expiration of the time limit, one brush is 
released before the connection bar of the 
commutator closes the tripping circuit. 

The works of this type of relay should 
be rewound after each release; for since 
the relay is stopped by a single-toothed 
wheel actuated by a spring, any defective 
tension of the stop spring might cause the 
clock work to entirely unwind after trip- 
ping the circuit-breakers, thus rendering 


the device useless for any additional trouble 


on the same feeder. 

The second type of relay in general use 
is termed the bellows type, because its ac- 
tion depends on the compression of a bel- 
lows by a movable core actuated by a sole- 
noid energized from current transformers 
connected to the protected feeder. This type 
of relay has two settings, a minimum and 
a maximum; the former is controlled by 
the position of the core with relation to 
the solenoid and may be adjusted by the 
threaded knot, NN. The minimum setting 
is usually twice the full load capacity of 
the apparatus which it protects and the 
maximum limit is about four times the full 
load capacity of the apparatus. The high 
setting prevents the accidental operation of 
the device, while at the same time preserv- 
ing its effectiveness in case of real neces- 
sity. 

The time limit varies directly with the 
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amount of current in the feeder to which 
the relay is connected as shown in the curve, 
Fig. 2. It will be noted by reference to 
the compression line that if the relay is 
set for 800 amperes with a time limit of 
two seconds, it will trip the circuit-break- 
ers in 1.6 seconds on the passage of 900 
amperes, with a proportionate decrease of 
time limit as the volume of outgoing cur-, 
rent increases. The relay is affected by 
the heavy lagging currents incidental to a 
short-circuit on an alternating-current cir- 
cuit as well as by the effective currents. 
The apparatus operates instantly under the 
effects of such a short-circuit, clearing the 
damaged feeder from the high-tension bus- 
bars and the general system in the shortest 
possible time; so that while this type of 
relay has all the requirements of a time 
limit device, it has the additional advant- 
age of becoming instantaneous in its action 
should the magnitude of the overload on a 
feeder require such action.. Both types of 


Am., Elec, 


FIG. I.—BELLOWS TYPE OF TIME-LIMIT RELAY, 


instrument require checking and readjust- 
ing at regular intervals to insure their 
proper action. As the operating current 
of the relay coils is supplied from current 
transformers connected to the primary leads, 
it bears a definite ratio to the current in 
those leads and the test current must be of 
the same value. For example, if the ratio 
of the current transformers on a certain 
feeder be 60 to 1 and the relay is set to 
operate on the passage of 420 amperes in 
the primary cables, the current in the relay 
coils will be 7 amperes, or the primary cur- 
rent divided by the ratio of the current 
transformer. The test current may be 
taken from the slip rings of a rotary con- 
verter or better still if the machine be six 
phase, from adjacent lugs of the I. R. T. 
regulator of a running machine, on ac- 
count of the lower voltage obtainable from 
that source. The introduction of a water 
rheostat, lamp bank or adjustable reactance 
in the testing circuit, provides a method 
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of control for the testing current. 

It is advisable, when possible, to test au- 
tomatic devices under the exact conditions 
prevailing in actual service; that is, to 
time the device from the instant the test 
current is applied to the time the switch it 
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FIG. 2. 
is intended to operate opens. If for oper- 


ating reasons this is impossible, the check 
and adjustment may be made by discon-, 
necting the tripping circuit from its cir- 
cuit-breaker and connecting that circuit to 
a cell of battery with a single stroke bell 
in circuit with it. The relay is then timed 
from the starting of its action to the stroke 
of the bell, as the stroke of the bell indi- 
cates the operation of the tripping circuit. 

With the clock type of relay, the armature 
should be held away from the magnet until 
the current in the coil under test has reached 
the value required; and then released as 
a stop watch is released, the watch being 
stopped at the instant the circuit-breaker 
opens or the bell rings, depending on the 
method of checking used. 

With the bellows type, the core should 
be held down until the test current has 
reached the required value and the time 
taken from the instant of its release to the 
opening of the circuit-breaker or the stroke 
of the bell. When testing a relay the 
transformers and tripping circuit of the 
device should also be tested, as a failure 
of either would render the relay inoper- 
ative. Since the transformer wires are 
usually carried through a double-pole, 
double-throw switch, which short-circuits 
the current transformer when closed in 
one direction and closes the transformer 
circuit through the relay coil, when thrown 
in an opposite direction, the testing of the 
transformers is a simple matter. A pair of 
test lamps is connected across the center 
studs in multiple with the relay coil and 
as the resistance of the lamps is much 
greater than that of the coil no light will 
be obtained if the relay coil is closed. If 
the switch is opened the relay coil is cut 
out and the lamps are placed directly across 
the transformer leads and a light is obtained, 
indicating that the transformer is operative. 
If the double-pole, double-throw switches 
are not installed these tests may be made 
either by disconnecting the necessary wires 
from the relay after the coil test has been 
made or by a small coil of wire held 
against the case of the relay, and connected: 
to a telephone receiver which will indi- 
cate the presence of current in the relay 
coil. It is understood that the feeder, the 
relay of which is under test for continuity 
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of coil and transformer wiring, must be 
carrying some load at the time that the test 
is made; otherwise there would be no cur- 
rent in the secondary of the current trans- 
formers. 


The current setting of the clock type in- 
strument is determined by the tension of 
the springs attached to the free ends of 
the movable coil armatures; the limiting 
feature by the distance of the contact bar 
on the commutator from the brushes. In 
the bellows type the current setting is made 
by removing the valves V V and adjusting 
the core, S, by means of the threaded nut, 
N N, until the core lifts and trips the switch 
or circuit-breaker at the required minimum 
overload—usually from one to one hun- 
dred and fifty per cent overload—and after 
this adjustment has been made the time 
limiting feature is introduced by adjusting 
the valves V V until the required time limit 
and overload are obtained. 

Once set the bellows type of instrument 
usually remains reliable; but as a precau- 
tionar} measure the relays should be tested 
and adjusted at regular intervals and the 
tripping circuit every time the apparatus 
it protects is placed in service. Such a test 
may be made by connecting a pair of test 
lamps across the clips dc when the switch 
“or circuit-breaker is closed. If a light is 
obtained it indicates that the circuit is all 
_ right, and if no light is obtained an open 
circuit exists which of course should be 
repaired before the apparatus protected by 
that particular relay is placed in service. 

Where hand-operated oil switches are 
supplied with a tripping solenoid connected 
to a relay, they are usually limited as to the 
amount of current they may break by a 
second device termed a limit relay, the 
function of which is to open the direct- 
current tripping circuit of the time limit 
relay, if the volt-amperes, or in other words 
the short-circuited and incidental lagging 
currents, exceed the safe breaking capacity 
of the switch; thus preventing the opera- 
tion of that relay and throwing the duty 
of breaking the feeder circuit upon the cen- 
tral station oil switches. 

The setting of the limit relay is deter- 
mined by the known breaking capacity of 
the switch connected to the time limit relay, 
the tripping circuit of which is carried 
through the limit device, and is adjusted 
by altering the position of the core, by rais- 
ing or lowering it in its solenoid. 

It is advisable to test the bellows for 
leakage each time the relay is tested, by 
raising the core as high as possible after 
the valve, V, has been removed, and hold- 
ing a finger tightly over the valve port; 
then releasing the core and noting if it 
drops with any perceptible speed. If so 
a leak in the bellows may be looked for, 
and as such a leak will radically alter the 
time limit, a new bellows should be installed. 
Defective valves should be replaced with 
new ones at once and the tripping circuit 
contacts brightened by crocus cloth each 
time the apparatus is tested. It is unnec- 
essary to state that absolute cleanliness 
and absence of dust is essential to the proper 
operation of overload and time limit devices. 
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OPEN FEED-WATER HEATERS AND THEIR 
APPLICATION. 


BY W. T. EDWARDS. 


It has always been understood that if 
the condensation of the exhaust steam, with 
its attendant heat, could be saved and 
used again, greater economy would result. 
The great objection, however, to using the 
condensed steam was the damage caused 
to the boiler by the cylinder oil entrained 
with the steam. How to adjust this diffi- 
culty has been the subject of much study. 
It was finally concluded to be next to im- 
possible to remove the cylinder oil from the 
exhaust; so it was decided to collect as 
much of the heat as possible without per- 
mitting the steam to come into direct con- 
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From the construction of the open heater 
it is evident that a given quantity of water 
under ordinary conditions can be heated to 
a higher temperature with less steam than 
in the closed heater. Where engines are 
run condensing the open heater offers an 
opportunity for driving off the air and g- 
from the feed water, which is in itself a 
favorable point. An opportunity is also 
given for precipitating and taking out of 
the water some of the most prevalent and 
troublesome scale-forming impurities, to- 
gether with mud and other solid matter. 
Any means of keeping scale-forming im- 
purities from reaching a boiler should be 
welcome, as a boiler is a very poor place 
to purify water. The open heater can be 
easily cleaned and put back in commission 
in less than two hours, depending, of course, 
on the size and condition of the heater; 


FIG. I.—COCHRANE FEED-WATER HEATER AND PURIFIER. 


tact with the feed-water. As a result, the 
closed heater was gradually developed. 

If the tubes remained clean, or could be 
kept so with little trouble, the efficiency of 
the closed heater would always remain the 
same, but the tubes foul, and become de- 
fective from various causes, so that the 
heater is constantly losing in economy. 

By removing the cylinder oil from the 
exhaust steam, and thus eliminating the pos- 
sibility of damage to the boiler from that 
source, it becomes safe to abandon all de- 
vices for separating the exhaust steam and 
feed water and allow them to mix. The loss 
in efficiency is thus eliminated. 

From the foregoing it is evident that, 
granting the possibility of removing the oil 
from the exhaust, the superiority of the 
open type of heater over the closed type is 
no longer a question. 


while it is well night impossible to thor- 
oughly clean both sides of the tubes in a 
closed heater, and any cleaning requires dis- 
connecting the piping with its attendant loss 
of time. 

From a mechanical viewpoint the open 
heater is preferable because it is under at- 
mospheric pressure, or at most, less than 
five pounds back pressure, whereas the 
closed heater is under considerable pres- 
sure. Therefore it is not only much easier 
to keep an open heater free from leaks, but 
in its construction cast-iron shells may be 
used, which, together with copper and brass 
fittings, resist the corrosive action of the 
air and gases in the water; whereas the 
wrought-iron or steel shells of the closed 
heater are very susceptible to this action. 

The pumping of hot water is not as dif- 
ficult as some make it out to be; the secret, 
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if there be any, is to have the hot water 
enter the pump with sufficient head to 
raise the valves from their seats and fill 
the suction chamber. When that is done 
and the proper ‘valves used, it is only z 
question of selecting a pump of the proper 
size to do the work. 

It is only by providing a successful oil 
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FIG. 2.—DETAIL OF OIL SEPARATOR. 


separator that the open feed water heater 
becomes a possibility. 

Among the heaters of this type on the 
market the Cochrane, manufactured by the 
Harrison Safety Boiler Works, of Phila- 
delphia, Pa., occupies an enviable position, 
due to its efficient operation achieved after 
years of study and experiment. This is due 
to the oil separator used in connection 
with it. Fig. 1 shows the heater very 
clearly. The exhaust enters the exhaust 
steam inlet and comes in contact with the 
corrugated baffle plate of the oil separator, 
which intercepts and collects the oil, the 
steam passing around the sides of this plate 
and into the heater, where it mingles with 
the feed-water. All entrained gases and 
steam not condensed pass to the atmosphere 
through the vent pipe or exhaust outlet. 


The feed-water enters the heater through 
the cold-water supply pipe and discharges 
on one set of trays; flowing over the ser- 
rated edges in broken spray onto other 
trays lower down and so on to the bottom, 
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where it passes through a bed of coke sup- 
ported on a perforated plate, into the pump 
suction. The cold-water supply is governed 
by a valve in the supply pipe, which is 
operated by a ball float. 

For removing the oil that collects in 
the separator, a pipe is connected to it 
and to a water seal on the waste pipe to 
the sewer or drain. Connected to this same 


F1G. 3.—REMOVABLE TRAYS AND METHOD OF 
INTRODUCING COLD WATER. 


seal is the blow-off from the bottom of the 
heater. 

Except in the smaller sizes of heaters, 
which are cast in one piece, each side is 
formed of one or more cast-iron plates, 
strongly ribbed, and bolted together at the 
flanges; all being made steam and water 
tight with rust joints calked from the in- 
side. Suitable stay tubes and bolts are used 
in the larger sizes, so that the shells will 
not be affected by the pulsations of the ex- 
haust steam. The top and bottom plates 
are also made of cast iron. The oil separa- 


tor is bolted on the outside of the shell. It 


is self-cleaning, and is shown in detail by 
Fig. 2. 


The trays, over which the water flows and 


which form receptacles for the collection 
of sediment, are placed in the upper part 


Exhaust ——= 
from Engines 


stm. Elec. 
FIG. 5.— H ALF SECTION AND FRONT ELEVATION OF OPEN FEED-WATER 
HEATER, SHOWING TRAY AND CLEAN-OUT DOORS. 


of the shell. They are interchangeable and 
removable, and the number and arrangement 
vary according to the size of heater. Each 
is inclined, and the edges over which the 
water flows are serrated for the purpose of 
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breaking up the water into spray. The 
trays are held in place by cast-iron guides, 
securely bolted to the shell of the heater 
in such a manner that they cannot be dis- 
lodged by pulsations of the exhaust, though 
they can be readily removed through the 
cleaning-out doors. Each set of trays is 
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FIG. 4.— WATER TRAP, SKIMMER BOTTOM BLOW- 
OFF, COKE AND COKE TRAYS. 


suspended in the steam space, with ample 
passages between the supports and the shell 
for the free movement of the steam. The 
trays are shown by Fig. 3. 

There is a combined skimmer and blow- 
off, located just above the working level, 
which extends the width of the heater, for 
the purpose of flushing off the top layer of 
water with its lighter, or floating impuri- 
ties. It is drained through an opening in 


if NN Exhaust to Heating 
ie a. -7 “or Drying System 


Opening for Vacuum Pump Returns 
from Heating System 


<— Cold Water Supply 


— To Boller 
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Heating System 


FIG. 6.—SPECIAL HEATER AND RECEIVER PASSING EXHAUST THROUGH 


HEATER, 


the side of the heater into a water seal, as 
shown in Fig. 4. 

The pump outlet is covered by a hood, 
open only at its lower, or under edge, for 
the passage of water. This hood extends 


SEPTEMBER, 1905. ]- 


below the perforated plate on which the 
coke bed rests, thus compelling the water 
to pass through the coke filter befcre it 
enters the pump. This can be seen by ref- 
erence to Fig. 1. The hood is vented by a 
pipe leading to a point above the working 
level to prevent air-logging and consequent 
interference with the flow to the pump, and 
also to prevent possible syphoning of the 
water from the heater. 

For cleaning the heaters provision has 
been made to facilitate the operation and 
to make it possible to clean and examine all 
parts without disturbing any connections. 
The faces or joints of all cleaning doors 
and flanged openings are machined, and 
standard bolts slipped in slots are used for 
securing these doors. The tray doors, how- 
ever, are hinged, so that they may be swung 
to one side; this is true of all heaters ex- 
cept those the shells of which are cast in 
one piece. Studs are used to secure the 
cleaning doors of these heaters. Fig. 5 
shows a drawing of one of the heaters and 
illustrates very clearly the clean-out and 
tray doors. 

When installing an open heater some 
rules must be observed very closely, while 
others are not at all-important. For in- 
stance, it is unimportant where the heater 
is located with relation to the boiler and en- 
gines; but it must be set higher than the 
pump supplying the water to the boiler by 
at least two feet. As no pump will lift 


FIG. 8.—HEATER RECEIVING ITS COLD WATER SUPPLY 
FROM POND OR WELL. 


very hot water by suction, there must be 
head enough to lift the pump-suction valves 
and keep solid water against the piston; the 
water must flow imto the piston chamber. 
The pump should be fitted with brass piston 
rods, metal valves, and the rods and piston 
fitted with metal packing. 

The waste pipe from the trap on the 
heater is for draining the oil from the sep- 
arator, the overflow from the heater and the 
blow-off. It should be of full size and 
should lead without obstruction to a drain 
or sewer. The discharge should be lower 
than the opening in the heater, and no valves 
of any kind should be placed in this pipe, 
nor should it be used for any other purpose. 

When the heater is under back pressure 
the valve casing of the back-pressure valve 
should be drained externally from a point 
just above the disc, to prevent water from 
accumulating on the disc and creating ex- 
cessive back pressure. This is necessary 
because the heater is not designed to work 
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under pressure and any excess of pressure 
may injure it. If all of the exhaust steam 
passes through an oil separator, the drip 
may be brought down and discharged into 
the heater, below the water lewel. If the 
steam has not been purified the drip should 
not, under any circumstances, be brought 
back into the heater, but should be dis- 
charged into the sewer. 

Conditions under which the open heater 


' may be installed vary, and require different 


treatment. In some instances all of the ex- 
haust may be passed through the heater, in 
which case the general arrangement shown 
by Fig. 6 is applicable. This shows a 
heater arranged in a heating or drying sys- 
tem; the steam passing through the heater 
and then into the heating system. As will 
be seen, the exhaust main is run direct from 
the engines, pumps, etc, to the steam inlet 
opening of the oil separator, and from the 
top of the heater to the atmosphere, both 
pipes being the full size of the exhaust line. 
Under no circumstances should any exhaust 
steam be allowed into the heater before it 
has been purified of oil. The illustration 
needs no further explanation, except that 
attention might be called to the location of 
the bojer feed-pump. 

Fig. 7 shows a heater used to “draw 
the supply” or used as what is sometimes 
called an “induction” heater; that is, there 
is no circulation of steam through the heat- 
er, only enough steam being used to raise 


To Boiler «— 


Gravity Returns from 
Heating 8ystem 


the temperature of the water to the highest 
possible point; under such conditions it is 
necessary to provide a vent connection to 
allow the escape of gases liberated from 
the water, otherwise the heater would be- 
come air-bound, preventing the steam from 
entering the heater, and the temperature of 
the water consequently falls. 

The best method of venting is to provide 
a small pipe from the top of the heater to 
the atmosphere, carrying this pipe from eight 
to ten feet higher than the top of the ex- 
haust, and placing a gate valve in this pipe, 
for the purpose of graduating the area of 
the vent, opening and closing it until the 
best results are obtained. The valve is 
shown on the vent pipe in Fig. 7. 

When the heater is installed on the in- 
duction system, it 1s necessary to place an 
independent oil separator in the branch 
leading to the heating system. so that the 
exhaust used for heating will be free from 
oil. This separator must be trapped to 


Opening for Vacuum Pump Returns 
from Heating System 
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waste, through the water seal on the heater, 
if convenient, or through a trap. 

The cold water supply may be taken from 
any convenient source, having head enough 
to force the water into the heater against 
the maximum back pressure, or it may be 
pumped from a well or pond. It 1s also 
feasible to use gravity returns, or the water 
that has been used in the cooling jacket of 
an air compressor. The gravity returns from 
a heating system should be water sealed and 
enter the heater at the regular opening pro- 
vided for them, unless the returns come 
back at a comparatively low temperature, 
in which case they should be entered into 
the top of the heater and passed over the 
trays in the regular way. Owing to the 
cold injection water used in connection with 
vacuum pumps on heating systems, the tem- 
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FIG. 7.—SIMPLEST METHOD OF DRAWING THE SUPPLY AND BY-PASSING 


THE HEATER. 


perature of the water delivered to the heater 
is usually much lower than when returns 
come back by gravity; therefore it is neces- 
sary to pass this water over the trays in the 
heater, so that it may be heated to the 
highest possible temperature. An opening 
is provided for this purpose in the top of 
the smaller sizes of heater, while in the 
larger sizes a tee connection is provided in 
the cold-water supply pipe, between the 
regulating valve and the opening in the 
heater. Provision should be made for vent- 
ing the returns to get rid of the air before 
the water enters the heater. This may be 
done by discharging from the vacuum pump 
into a standpipe or tank open to the atmos- 
phere, and allowing the water to flow into 
the heater by gravity. The discharge from 
the tank, or standpipe, to the heater should 
have a water seal of sufficient depth to pre- 
vent the pressure in the heater from blow- 
ing the seal. 

Where the water is taken from the cool- 
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ing jacket of an air compressor the con- 
nection may be made to the supply pipe, as 
described for the vacuum pump returns, 
providing the water from the cooling jacket 
is less than is required for the heater. If 
the quantity is more than is required for the 
boiler feed, a tank or standpipe, as described 
for the previous case, may be adopted. 

The cases where it is necessary to take 
the water supply from a river or well are 
rare, but when such a one is found it is 
customary to use a service pump for deliv- 
ering the water to the heater. The opera- 
tion of the pump is governed, and the sup- 
ply of water regulated by using a balanced 
valve in the live steam line which is con- 
trolled by the float in the heater. This ar- 
rangement is shown by Fig. 8. As will 
be understood this layout is only used where 
it is impossible to get the water under pres- 
sure. The examples cited have had their 
application only to engines which are run 
non-condensing; the open heater described 
is not, however, confined in its usefulness to 
such plants. 

Fig. 9 shows the heater applied to a 
condensing system, with an oil separator 
in the main exhaust line. In this illus- 
tration is shown a Cochrane horizontal 
vacuum oil separator with independent tank 
drainage. The exhaust steam from the con- 
densing engine is passed into the separator 
through a tapering nozzle piece so as to re- 
duce the velocity of the steam passing 
through the separator. It is this feature 
more than any other that has made the 
separation of oil from steam possible. This 
oil, together with water removed from the 
steam by the separator, drains into the tank 
shown. A vacuum is maintained on this 
tank equal to the vacuum on the separator 
by means of an equalizing pipe, thus insur- 
ing the complete drainage of the separator. 
When water accumulates in the tank a float 
operates a whistle which warns the at- 
tendant that the tank should be emptied. By 
closing the valves in the drip line and equal- 
izing pipe, and opening the discharge from 
the tank and admitting live steam, the con- 
tents of the tank may be quickly discharged, 
and by reversing these operations the sep- 
arator and tank are again placed in service. 

In a condensing plant the amount of avail- 
able exhaust steam from the auxiliaries is 
usually limited so that all the steam is con- 
densed before a temperature of 212° is 
reached for the feed- 
water. It is therefore 
obvious that a heater 
such as described in- 
sures a considerably 
higher average tem- 
perature than when 
all of the water for 
the boilers must be 
heated with the limit- 
ed amount of exhaust 
steam, and the con- 
densed exhaust itself 
wasted through drips. 

It will be noticed in the illustration that 
the surface condenser discharges into a 
standpipe, the water flowing into the heater, 
and the supplementary water being ad- 
mitted through the regulating valve. It 
might be mentioned that the drainage tank 
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may be replaced by a good make of return 
trap. As by the use of these heaters nearly 
all of the exhaust is returned to the boiler, 
the economy is obvious, when water must 
be purchaseti at, for instance, $1 per 1,000 
gallons. 

‘The advantages to be had from the use of 
the open heater are not alone confined to the 
larger power stations, but anywhere that 
steam is generated. They are built in units 
as small as 50 horse-power and as large as 
15,000 horse-power. 

——___—-¢-9-¢ 


A CONVENIENT METER TESTING. METHOD. 


r 


BY C. A. CORNWALL. 

In all meter-testing departments, it is 
customary to test any meter when returned 
into stock and find its error percentage. If 
this error is within certain limits, and the 
meter is otherwise satisfactory, no further 
testing is needed, but if, on the other hand, 
it is found to be running either fast or slow, 
beyond the allowable limit, it becomes nec- 
essary to recalibrate it. The following 
method of testing meters has been worked 
out by the writer and found to be entirely 
satisfactory, giving accurate resulés and 
saving an immense amount of time. 


TIME 
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FIG. I.—TIME ERROR SCALE, 


The general formula for finding the load 
| R 
which a meter is carrying is W = — X K, 


r 
d 


in which W = load in watts; R = revolu- 
tions of the disk; T = time in seconds, and 
K = calibrating constant of the meter. 

If the time, T = 6o seconds and W be 
made such that R will be a whole number 
in that time (about half load should be 
used), the actual time, as shown by a stop 
watch, required by an accuate meter to 
make. R revolutions will be equal to T in 
the formula; if this is not the case the per- 
centage of error has to be worked out. 

_If T is given different values, a table of 
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FIG. 9.—ARRANGEMENT OF OIL SEPARATOR AND OPEN HEATER IN 


CONDENSING PLANT. 
percentage errors can be worked out for 
these values, and for all sizes and makes of 
meters this table will be found correct, pro- 
vided the proper values of W and R for 
each case are used. 

A time-error scale, made out in a con- 


“consideration. 
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venient form, is given herewith; also the 
correct values of W and R for a few meters 
of different makes and capacities. 


Westinghouse Induction Meters. 


oad in 
Type. capacity: Revolutions. watts. Constant. 
; All sizes. 25 alf loa 1 
B. 5 amperes 13 260 1 
Thomson Commutator Meter. 

Capacity. Revolutions. Load in watts. Constant. 
5 amperes 9 270 ¥% 
10 h 9 540 I 
10 = 18 540 % 

Fort Wayne Induction Meter. 

Capacity. Revolutions. Load in watts. Constant. 
5 amperes 18 270 t 
10 " 18 540 I 


Letters on . | 
Practical Subjects | 


Communications intended for publication in this 
department must be received at thts office not 
later than the 15th of the month prior to the date 
of publication. 


Problem in Bell Wiring. 


I have a problem in bell wiring which I 
would like to submit to your readers for their 
A house has three bells, one 
on each floor, A push button is situated 
on the first floor, two pusn buttons and a 
battery on the second floor, and a push but- 
ton on the third floor. The problem is to 
connect the bells in such 
a manner that the push 
button on the first floor 
will ring the bell on the 
second floor, the push 
button on the third floor 
will ring the bell on the 
second floor, and the 
push buttons on the sec- 
ond floor will ring the 
bells on the first and third floors. Not more 
than three wires can be used in connecting 
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PROBLEM IN BELL WIRING. 


each floor, and there is no communication 
between the first and third floors. 


J. H. GAUSE. 
Wilmington, Del. 


——_——¢-0-¢—_____ 


Rise of Potential in Telephone Circuit. 


I have experienced a little trouble which 
may interest your readers. On a pulsating 
circuit with an e.m.f. of 40 volts at 1,000 
pulsations per minute I have connected a 
polarized ringer (1,000 ohms) through a 
2-m.f. condenser and a 200-ohm lamp, as 
shown in the accompanying sketch. When 
the current is thrown on the line and the 


SEPTEMBER, 1905. | 


bell is rusg the potential rises to 50 volts, 
and when the condenser is cut out the 
potential drops to 26 volts, I would like 
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RISE OF POTENTIAL IN TELEPHONE CIRCUIT. 
an explanation as to how the extra 10 volts 
are obtained while the bell is being rung. 

N. P. BETHELL. 

Washington, D. C. 


— 
Problem in Telephone Signaling. 


I send herewith a problem which puzzled 
me some time ago. I found it to be one of 
the finest bell signaling systems for private 
line telephones I have ever used, and be- 
lieving that these problems are as beneficial 
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PROBLEM IN TELEPHONE SIGNALING. 


as any department of your paper, since they 
furnish information of real practical value 
to the worker, I submit it to my fellow 
readers. The problem is to ring the bell at 
A from the push B and the bell C from the 
push D and use both batteries E and F at 
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circuits published in the July number. The 
diagram shows a parallel wired system in- 
volving the use of two 2-point and two 3- 
point push buttons. By pressing the button 


P, drop No. 1 will fall and bells A, B and C he- -— -—--— tt. -- —__ -— -—- 


will ring. By pressing button X, bells A 
and B will ring. Pressing button Y causes 
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FIG. I.—MR. WILCOX’S SOLUTION. 


the bells B and C to ring, and by pressing 
the button Q drop No. 2 will fall and bells 
A, B and C will ring. 
E. A. WILCOX. 

Scottdale, Pa. 

[The foregoing solution was omitted last 
month by mistake.—EpirTor.] 

ae ness Oy CTE 
Mr. Brode’s} Problem in Mechanics. 


The question in mechanics by Mr. Brode 
in the August number lends itself very 
readily to a practical solution. Represent- 


ing the reactions at the supports by R, and ` 


R:, it is obvious that R, + R:= W, or the 
total weight of the beam. Being of uni- 


Talking Wires 


FIG. I.—PROBLEM IN TELEPHONE LAMP CONNECTIONS. 


each operation. Only one line wire and a 
ground return can be used. 
W. H. Ricos. 
Everett, Wash. 
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Problem in Telephone Lamp Connections. 


I desire to submit the following problem : 
Connect the two lamps and the two transfer 
jacks shown in Fig. 1, so that with a plug 
inserted in either jack both lamps will be 
lighted and with both plugs in or out the 
lamps will be extinguished. I have this 
transfer in operation here and expect it will 
be of some interest to your telephone 
readers. . 

C. H. FREDERICK. 

Zion City, Ill. 
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Mr. Merrill’s Bell Connections. 


The accompanying diagram is offered as 
a solution of Mr. Merrill’s problem in bell 
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form weight, the lever arm of each section 
may be taken at the center of gravity of 
each section, which in this case will be one- 


-2 ft.-—wl 


R, 
FIG. I.—MR. VON DANNENBERG’S SOLUTION. 


half the length of the section. With R: as 


a fulcrum, 

R: xX 5= (8X 4) — (2X1), 
whence 5 R, = 32 — 2, or Ri = 6; 
with R, as fulcrum: 


R: X 5 = (7 X 3.5) — (3 X 1.5), 
whence 5 Ri = 24.5 — 4.5, or R: = 4. 
C. O. von DANNENBERG. 
Schenectady, N. Y. 


The following is a solution of Mr. 
Brode’s problem in mechanics. The weight, 
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10 pounds, acts at the center of gravity, 
which in this case is at the center of the 
plank. The reactions at the two supports 


be — == - 1, - 


FIG. 2.—MR. ROMINGUEZ’S SOLUTION. 


are determined from the following equa- 
tions: 

Kites h: L, 
and Rie Padl aad; 
so that R, = P h + L, or (10 X 3) +5 = 
6 lb., and R: = P X l = L, or (10 X 2) = 
5=4 lb. 

MANUEL ROMINGUEZ. 
Guanajuato, Mexico. 


Mr. Brode’s problem in mechanics may 
be solved as follows: 

Let x = weight upon the left-hand sup- 
port; then 10 — x = weight upon the 
right-hand support. Taking moments about 
the center of gravity and making them 
equal to each other, as they must be to pro- 
duce equilibrium, we have 2 z = 3 (10 — 
x) = 5 x = 30, or x = 6, the weight on 
the left-hand support. Since the entire 
weight is 10 pounds, the weight supported 
by the right-hand support must be the dif- 
ference between 10 and 6, or 4 Ib. 

Athens, Ohio. A. A. ATKINSON. 


I think the accompanying solution is cor- 
rect for Mr. Brode’s problem published last 
month: 

a2 2h er yy, 
whence 24% = 3 y, r 2 z — 3 y = 0. 


1 x 8=8 lbs. 


2*—3y+ 0 
2*+2y= 20 


— $y = — 20, 
whence y = 4 and + = 10 — 4, or 6. 
Greensburg, Pa. R. B. Lone. 


[This solution was also received from H. 
A. Fiske, Georgiaville, R. I.—Eprtor. ] 


———_—_—— 


Mr. Brode’s problem in mechanjgs in the 
August issue may be solved readily by ap- 
plication of the well-known principle of 
moments of forces. Let R equal reaction 
of the left support and R’ equal reaction of 


| 


Amer, Eles, 


1 x 2=2 Ibs. 
Amer. Elec. 


FIG. 3.—MR. BURTON’S SOLUTION. 


Since + + y = 10, combining the equations 
Amer, Ele, We have 
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the right support. Taking moments about 
the right support in Fig. 3, we have 
(RX 5) + (2X) = (8X 4’). 
From which 
R = (32 — 2) + 5 = 6 lb. 

Taking moments about the left support 
in Fig. 4, we have 

(7 X 3.5) = (R' X 5) + (3 X 15), 
whence 


k—- Ss a E 


pean 


1x3=3 lbs. Lx7=7lbs, Amer. Elec. 


FIG. 4.—MR. BURTON’S SOLUTION. 
R’ = (24.5 — 4.5) +5 = 4 |b. 

The left support, therefore, sustains a 
pressure of six pounds and the-right sup- 
port four pounds. 

Baltimore, Md. Frank B. Burton. 

[A somewhat similar solution to the above 
was received from J. O. Villars, Williamson, 
Pa.—Ebrror. ] 


In Mr. Brode’s problem in mechanics the 
weight may be regarded as located at the 
center of gravity of the plank. Represent- 
ing the weight on the support 4 by the let- 
ter x, the following equation is true from 
the principle of moments: 

5 x = 30; 
whence == 6. 

The weight on 4 being 6 Ib,, the weight 
supported by B must be 4 lb. 

Oakland, Cal. H. F. NUNEN: 

Mr. Brode’s problem in the August num- 
ber may be easily solved by inspection, al- 
though the process of reasoning used is not 
applicable to all cases. The plank being of 
uniform weight, the 3 feet will balance 3 
feet on the other side of the support, and 
the 2 feet will balance 2 feet, so that if the 
board were cut 6 feet from the left end 
both pieces would balance. The weight on 


the supports would obviously be 6 pounds, 


and 4 pounds, respectively. 
Brooklyn, N. Y. J. T. CoE. 
[This solution was also supplied by C. O. 
von Dannenberg, Schenectady, N. Y., and 
A. A. Atkinson, Athens, Ohio, and is iden- 
tical with Mr. Brode’s own solution.—Ep- 
ITOR. ] 


In answer to Mr. Brode’s problem I beg 
to submit the following solution. For all 
practical purposes it will be correct enough 
to assume the beam to be without weight 
and equivalent concentrated loads situated 
at the center of gravity of each section. as 
per sketch. Lay off 1—2 = 3 pounds, 
2—3 = 5 pounds and 3—4 = 2 pounds. 
Select any point, as P. and construct the 
force polygon by drawing the lines 1—P, 
2—P, 3—P and 4—P. Ina vertical through 
the first weight, 3 pounds, select a point. as 
a, and draw a—b parallel to 1—P, project- 
ing it on the support R at b. Draw a—c 
parallel to 2—P, c—e parallel to 3—/P, and 
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d—c parallel to 4—P, projecting to a point 
in the support R:. Join b and d and draw 
the dotted line in the force polygon, parallel 
to b—d. This intersects the line 1—4, di- 
viding it into two parts proportional to the 
reactions of the supports, and, measuring it 


-—3—- 


A 10 lbs B 


FIG. 5.—MR. MUNSON’S SOLUTION. 


according to the scale used, R = ne pounds 
and Rı = 4 pounds. 
York, Pa. CARL E. FREEMAN, 
[A similar solution was also received 
from J. O. Villars, Williamson, Pa.—Ep- 
ITOR. | 


In answer to Mr. Brode’s problem in 
mechanics, I beg to submit the following so- 
lution: Consider the pressure at Æ and B 
resisted by a force of A and B pounds, re- 
spectively, acting upward as indicated. 
Make three divisions of the plank three 
eet, five feet and two feet. Now the down- 
ward force on the three-foot section is three 
pounds, and acts as if concentrated at the 
geometric center, i. e, one and one-half 
feet from A. The forces and position of 


FIG. 6.—MR. FREEMAN'S SOLUTION. 


the sections are as shown. The weight on 
the two supports is ten pounds. There are 
three forces acting downward which must 
be equal to the upward forces if the body 
is at rest. Hence, 


dAd+B=3+5+2= 10. 

Since there is a pressure upward at B, 
the moment due to the force B about 4 
is 5B, the moment due to C is 3 X 1.5. 
The body would revolve and fall to the left 
of A if the moments due to D (equal to 
5 X 214), and E (equal to 2 X 6), did not 
equal the moments in the other direction. 
Hence, 


14 + 5B = 12%412 
whence . B = 4 pounds. 
Since A+ B = 10, 

A = 6 pounds. 


Chicago, Il. L. W. DUNCAN. 


[VoL. XVII. No. 9. 
Enclosed find a solution for Mr. Brode’s 
problem in mechanics in the August nymber 
of the AMERICAN ELECTRICIAN. Let the line 
A — B represent the plank which is sup- 


6# 4# 


a Amer. Elec. 
FIG. 7.—MR. DUNCAN’S SOLUTION. 


ported at C and D. Since the plank is sym- 
metrical, i. e., of uniform weight per unit 
length, all the weight may be considered 
as concentrated at G, the middle point. Sub- 
stituting forces for the supports as in Fig. 
8 and rotating the beam about 4, making 
the summation of all the force clockwise 


FIG. 8.—MR. CUMMING’S SOLUTION. 


equal the summation of all the forces coun- 
ter clockwise because the beam is in equili- 
brium, we obtain 

5G — 3C — 8D =o. 
Revolving about C gives 

5G —2D — 7C =0. 
The summation of the vertical forces = O 
gives, using upwards as positive, 

—G+C+D[=o. 
This gives three simultaneous equations of 
the first degree, from which is obtained by 
simple algebra, 

D = 4 and C = 6. 

Devil’s Lake, N. Dak. F.J. CUMMING. 


Enclosed herewith is my solution of Mr. 
Brode’s problem in mechanics. Taking mo- 
ments of the forces about the point Fi, in 


FIG. 9.—MR. SWEETNAM’S SOLUTION. 


Fig. 9, we find the reaction, Fa, from the 
equation 


(3 X 1.5) — (5 X 2.5) + (F: X 5) — 


(2 X 6) =9, 
5 Fa = 20, 
Fy = 4, 
whence Fı = 6, 


Elkhart, Ind. A. H. SWEETNAM. 
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Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Where can I buy armature punches for small 
direct-current motors? J. I. H. 


From Wilson & Smith, 44 Vine Street, 
Worcester, Mass. 


Why does a three-phase induction motor change 
its direction of rotation if any two leads are 
transposed? E. P. C. 


Because the direction of the rotating field 
is reversed owing to the transposition of the 
two stator circuits. 


What is the formula for converting copper wire 
cross-section from metric measure to circular mils 
and vice versa? G. W. 


The diameter in mils is equal to the 
diameter in millimeters multiplied by 39.37. 
-` The diameter in millimeters is equal to the 
diameter in mils multiplied by 0.02539. 
Having found the diameter, it is easy to 
deduce the area in the units in which you 
are working. 


How can I control the speed of an alternating- 
current motor driving a dental lathe, so as to 
obtain 1600 r.p.m., 2000 r.p.m., and the present 
speed of 3400 r.p.m.? The circuit is 104 volts 
and 60 cycles. W. G. H. 


If the motor is of the commutator variety 
with the field winding connected in series 
with the armature, it is only necessary to 
connect resistance in series with the ma- 
chine in order to control its speed. If it 
is an induction motor it will have to be 
sent to the manufacturers to have the speed 
control applied. 


If a motor be coupled to a dynamo of the same 
voltage and brought up to speed by current from 
an outside source; and if the dynamo be adjusted 
to produce the voltage required by the motor and 
the latter be switched from the outside source to 
its own dynamo, will the machines continue to 
run, the dynamo supplying the current for the 
motor and the latter driving the dynamo? 

S. K. 

Certainly not. Even if there were no 
internal loss in the windings of the two ma- 
chines the friction in the bearings would 
prevent them from running without power 
from an external source; the internal losses 


make it still worse. 


Is it necessary to ground the neutral wire of 
a three-wire system? (2) What is the advantage 
of the neutral ground? (3) Should the conduit 
of a conduit wiring installation be grounded> 

R W. H. H. 

It is not necessary, but the Underwri- 
ters recommend it. (2) The maximum 
e.m.f. to which a person may be subjected 
while standing on the ground or any 
grounded metallic structure is limited to 
the voltage between the neutral wire and 
one of the outside wires, whereas with an 
ungrounded neutral, if one of the main 
wires became grounded accidentally, con- 
tact with the other one would give the full 
voltage of the system. (3) Yes. 

What is the best way to demagnetize a watch? 

H. S. W. 

Mount the watch in a revolvabie frame 

in front of one pole ~f a powerful electro- 


\ 
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magnet arranged to be excited with dircct- 
current. Revolve the watch at a high speed 
and then turn on the current gradually. 
After ten or fifteen seconds turn the cur- 
rent off gradually and take the watch out 
of the frame. If alternating current is 
available the watch need not be revolved, 
but may be held stationary in front of the 
magnet pole. In this case the magnet must 
have either a laminated core or none at all. 


How can the correct running speed of a direct- 


current dynamo of known voltage be determined 


when there is no source of power available to 
drive the machine except a direct-current circuit? 
E. F. H. 


Drive it as a motor from the supply 
circuit, being careful to use ample resist- 
ance in series with which to prevent it 
running at excessive speed in case it should 
be designed for a voltage lower than that 
of the circuit. If the voltage of the ma- 
chine coincides with that of the circuit all 
of the starting resistance should be cut 
out, of course, letting the machine run at 
full speed. The speed as a dynamo should 
be about 10 per cent higher than the speed 
at which it runs as a motor. 


Does a turbine water-wheel have the same 
power located at the top of the penstock, with a 
draft tube extending down to the tail water, that 
it would have if it were located at the bottom 
of the penstock with all of the weight of the pen- 
stock water on top of it? C. F. K. 


Yes, provided the draft tube is absolutely 
air-tight. The volume of water in the draft 
tube has the same effect on the wheel as 
though it were on top of the wheel instead 
of beneath it. For example, if you as- 
sume that the water initially drops away 
from the wheel, this would form a vacuum 
between the water and the wheel and the 
“sucking” effect would be the same as 
though the mass of water in the draft tube 
were on top of the water wheel. 


What is the most economical apparatus for 
operating series arc lamp circuits from a con- 
stant-potential, alternating-current source? (2) 
What apparatus of that class is easiest to main- 
tain in running order? (3) Why are motor- 
generators not used for this purpose? 

T. £. G. 

It depends on local conditions entirely ; 
no general recommendation is possible. 
Both constant-current transformers and re- 
active regulating coils give satisfaction; the 
former has the advantage that the total sec- 
ondary e.m.f. may be anything one chooses, 
whereas with the latter, the maximum sec- 
ondary pressure is necessarily less than that 
of the constant-potential source. (2) Usual- 
ly the automatic reactive regulator requires 
less adjustment and attention. (3) They are; 
their first cost and relatively low efficiency 
compared with either a transformer or a re- 
active regulator, however, prevent their gen- 
eral use for this purpose. 


How can the windings of alternating-current 
fan motors be changed for different frequencies? 
(2) If the field of a direct-current motor is weak- 
ened and its speed therefore increases, does 
the armature take more current than before? 
(3) How can I tell whether an alternator is a 
three-phase or a three-wire, two-phase machine 
without testing with instruments of any kind? 
The machine has three collector rings. (4) Why 
are rotary converters sometimes provided with a 
compound-wound field? (5) I understand that 
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the series field is never used in practice; is this 
true? ° W. H.S. 


You cannot do so unless the stator is of 
the slotted-ring type, and even in that case 
it would be rather difficult. The winding 
would have to be changed so as to increase 
the number of poles in direct proportion 
to the increase in frequency. (2) Yes; 
provided the backward torque of the load 
remains the same or increases. (3) So far 
as we know there are no two-phase alter- 
nators with three collector rings. There 
are only two standard constructions; in 
one four rings are connected symmetrically 
to points in a closed armature winding, and 
in the other there are two distinct arma- 
ture windings, each one connected to one 
pair of rings. A machine with three col- 
lector rings is either a three-phase alterna- 
tor or a monocyclic machine. (4) and (5) 
The compound winding is used for regulat- 
ing purposes; it may be left cut out in some 
instances, but that is not the intention of 
the manufacturers, of course. 


What is the difference between the armature 
and field windings of a constant-potential gen- 
erator and those of a constant-current generator. 
(2) What effect does line loss or drop in voltage 
have on shunt-wound and series-wound motors 
operating on the same circuit? (3) What is meant 
by a right-hand and left-hand armature winding? 
(4) Does it make any difference whether the ex- 
citing current enters at the inner or outer ter- 
minal of a field magnet coil or at which end of 
the bobbin, provided the current travels around 
the core in the proper direction? (5) In an elec- 
tric locomotive with series-paralle] control, operat- 
ing on a 25§0-volt circuit, the voltage at the ter- 
minals of each motor is 125 when in series and 
250 when in parallel; is the current when in 
series double the current when in parallel, or the 
contrary? (6) Does the starting resistance of a 
shunt-wound motor affect the voltage or the cur- 
rent of the machine, and is the effect the same in 
series and compound-wound motors? S. T. W. 


There is not necessarily any difference in 
the armature windings, but the field wind- 
ings are entireiy different. The constant- 
potential machine is provided witth either 
a shunt field winding or both shunt and 
series field windings, whereas a constant- 
current machine is provided with a series 
feld winding only. (2) It reduces the 
speed of a series-wound motor almost in 
proportion to the drop in voltage; the speed 
of a shunt-wound machine its also reduced, 
but not to the same extent, because the 
lower voltage weakens the field, and this 
tends to keep the speed up. (3) A right- 
hand winding is one which if traced from 
a given commutator bar works progressive- 
ly around the armature clockworks; a left- 
hand winding is of the opposite character. 
(4) No. (5) It depends entirely upon 
the load and speed; there is not necessarily 
any definite relation. If the machine were 
standing still and thrown on the line with- 
out any preliminary gradation the current 
with the motors in parallel would be four 
times that with the motors in series, but 
when the machine is running, the increase 
of current 1s not nearly so great because 
the change is made gradually and the ma- 
chine speeds up. (6) The resistance af- 
fects the voltage at the terminals of the 
motor and this. of course, affects the cur- 
rent flow. The effect is the same in all 
types of direct-current motor, 
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SUCTION GAS PRODUCERS. 


Producer gas power plants are built for 


generating out of a suitable fuel a mixture 
of carbon monoxide and hydrogen, which, 
if used in gas engines, permits an exceed- 
ingly advantageous utilization of the fuel. 
Much of the producer gas is made in what 
are termed “pressure gas producers” by 
evaporating water in a separate boiler and 
by leading the steam mixed with air by 
means of a steam jet, blower or fan through 
the glowing fuel, whereby the steam is de- 
composed to hydrogen and the coal burned 
to carbon monoxide. This mixture of com- 
bustible gases is led through a scrubber to a 
gas holder and thence to the engine. 

The Nagel gas producers have been de- 
signed with a view to superseding this form 


et. Gas 


FIG. 


of gas producer. In this system air is 
drawn by the sucking action of the engine 
- over hot water or steam, thence through the 
fuel bed, where it is converted into power 
gas, whence, after suitable purification, it 
passes to the engine. In the suction gas 
producer plant the boiler is supplanted by 
an evaporator, which in small plants is built 
on top of the producer and in large plants 
near the producer in the form of a tubular 
evaporator. This evaporator generates the 
steam required and utilizes the heat of the 
producer and of the gases. Hence it pos- 
sesses an advantage over the older system, 
which requires the firing of a separate 
boiler. 

A complete suction producer plant con- 
sists of a producer, an evaporator, an over- 
flow water pot, a scrubber and an equalizer. 
The -producer is provided with a hopper 
through which fuel can be filled into the 
producer without interfering with the work- 
ing of the engine. Plants up to 25 horse- 
power in capacity are provided with a sim- 
ple hopper so as to contain sufficient fuel 
for a working day. Plants above 25 horse- 
power and under 75 horse-power are pro- 
vided with a bell hopper so as to insure a 
continuous running of the engine during the 
time of recharging. Plants above 75 horse- 
power are provided with an independent 
evaporator. 

The operation of a producer plant may 
be followed from Fig. r. Before starting 
the engine the fuel in the producer is caused 
to burn rapidly by means of a small hand 
blower, a, until the gas is burning well. 
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This operation requires about ten minutes, 
after which the hand blower is stopped and 
the engine started in the usual way. The 
engine now draws by its own sucking action 
the necessary amount of air; thereby pro- 
ducing its own power gas. The air enters 
at c and goes through the evaporator b. 
Here it is saturated with steam and the mix- 
ture of air and steam passes through d un- 
der the grate of the producer through the 
fuel, through pipe e to the scrubber, and 
thence to the equalizer tank f, which is di- 
rectly connected to the engine. The gas- 
making process continues so long as the en- 
gine is moving. 

As the engine makes producer gas ac- 
cording to its load, it is claimed that only 
such an amount of air and steam is drawn 
through the producer as is necessary for 
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I.—SUCTION GAS PRODUCER PLANT. 


generating the amount of gas required. At 
low loads less gas is made, and the whole 
system being under negative pressure, it is 
claimed that no gas can leak into the atmos- 
phere. The only attention required by the 
plant is to fill the producer from one to four 
times a day, according to the size, and re- 
move the ashes twice a day. The coal con- 
sumption is said to be regulated automati- 
cally and to be independent of the skill of 
the attendant, which is of undoubted advan- 
tage. Anthracite coal, charcoal or coke can 
be used for generating gas in the producer. 
It is estimated that 1 to 114 pounds of an- 
thracite coal or charcoal or 14% to 1% 
pounds of coke are required to develop one 
horse-power-hour. The producers are made 
by Dr, Oskar Nagel, of New York City, and 
are built in sizes from 5 to 300 horse-power 


and over. 
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WESTINGHOUSE TYPE H POLYPHASE IN- 
DUCTION MOTOR. 


The Westinghouse type H motor is de- 
signed for constant speed service and be- 
longs to that class of induction motors 
without contacts or any connection what- 
ever between the supply circuit and the 
rotating element. The starting mechanism 
is mounted on the shaft external to the 
frame, and consists of a device by means 
of which resistance is inserted in the wind- 
ing of the revolving part when starting 
and gradually cut out as the speed increases 
until the winding is short-circuited. Thus 
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by a gradual development the starting cur- 
rent becomes practically the running cur- 
rent, which is a very important feature on 
small systems where a constant voltage is, 
essential and which would be considerably 
affected by throwing the motor suddenly 
on the line. The frame of the motor is a 
solid ring of cast iron with feet for sup- 
porting the machine. Slide rails may be 
used or not as desired. The core carrying 
the stationary windings is built up of steel 
punchings which fit the bore of the frame 
and which are firmly held together between 
two iron rings. Substantial brackets car- 
rying the bearings for the rotating element 
are bolted to the cast iron frame, and may 
be fastened in four positions, permitting the 
motor to be mounted on the floor, side 
wall or ceiling, and the oil reservoirs to 
always be in the proper position. By means 
of oil rings revolving in the reservoirs co- 
pious lubrication is provided for the motor 
while in operation. To secure the starting 
characteristics above mentioned the sec- 
ondary windings are similar to those of a 
polyphase generator. Insulated copper bars 
are inserted in the partially closed slots 
in the steel punchings of the rotor. These 
punchings are mounted on a cast iron spider 
which is keyed to the shaft. The over- 
hanging tips of the teeth hold the bars in 
the slots. The end connectors are secured 
to the bars after they are in place and the 
leads are brought out through the hollow 
shaft to contacts in the starting device. 
This consists of a resistance which is cut 
in and out of the circuit by a sliding con- 
tact, ‘and is so arranged that as the motor 
accelerates it may be gradually cut out 


FIG. I.—WESTINGHOUSE TYPE H INDUCTION 


MOTOR. 


by pushing in the cylinder, until for normal 
running the winding is short-circuited. The 
starting device may be operated by a lever 
rigged in a manner similar to an ordinary 
belt shifting device. The case of the starter 
is a cast iron cylinder of enclosed construc- 
tion, and, being dust-proof and sparkless in 
operation, may be used with impunity in 
the presence of inflammable vapor or dust- 
laden air. These motors are built for two 
and three-phase circuits in sizes from 5 to 
50 horse-power, for 3000 and 7200 alterna- 
tions. Standard voltages are 100, 200 and 
400 for machines up to 20 horse-power, and 
200 and 400 volts from 20 to 50 horse-power. 
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A NEW LINE OF SMALL POWER MOTORS. 


The application of electric motors to gen- 
eral power purposes involves so many dif- 
ferent conditions that motors for success- 
ful general use must now possess, to a large 
degree, all those qualities which hitherto 
have been considered necessary only in 
motors intended for special severe service. 
This idea has been followed closely in the 
design of the new line of General Electric 
Company’s small CQ motors. They are 
built in sizes ranging from 14 horsepower to 
20 horsepower, and are adapted to practical- 
ly all conditions of service, as their design 
has been laid out with special reference to 
simplicity and durability in constructon and 
reliability in operation. The customary 
form of bearing support for small motors 
is here utilized, but with some attention 
paid to appearance as well as strength and 
rigidity. The end shields are simple in 
form and of large section, giving rigidity 
to the frame. They may be rotated in either 
of four positions differing 90° from each 
other to meet the requirements for various 
positions of installation. The bearings en- 
cased in the end shields are lubricated by 
oil flooding rings revolving in the oil res- 
ervoir below the shaft. The linings are 
single castings of hard composition of 
ample bearing surface. The general form 


of the motor secures a low centre of gravity 
of the complete motor and a short mag- 
netic circuit, which, combined with high- 
grade workmanship, gives the CQ motor a 
notable efficiency for its capacity and enables 
the maker to produce a compact machine 
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when repairs are necessary. The extended 
tips of the pole pieces hold the field coils 
rigidly in position. One evidence of the 
care used in the design of these motors is 
to be found in the construction of the arma- 
ture. The armature body is insulated in 
a manner similar to that employed in the 
standard General Electric railway motors. 
The insulation is tough and impervious to 
moisture and practically indestructible. 
Thorough tests of the insulation of the cop- 
per wire coils are made before placing them 
in slots punched in the armatture disc in 


FIG. 2.—GENERAL ELECTRIC “CQ” MOTOR. 


which they are retained by steel binding 
wires, The arrangement of the windings 
in the slots is such that a large surface 
of copper is provided in the position best 
calculated to dissipate the heat and ensure 
cool running and high efficiency. In the 
larger sizes air ducts are provided for ven- 
tilating the cores and windings. The steel 
laminations are clamped rigidly between 
two cast iron spiders or end plates which 
have flanges to support the extended ends 
of the armature coils. The motors operate 
with practically no sparking under varia- 
tions from no load to full load and without 
shifting the brushes. The speeds of the 


FIG. I.—GENERAL ELECTRIC “CQ” MOTOR DISASSEMBLED. 


free from vibration. The cylindrical soft 
cast steel magnetic yoke is provided with 
feet which allow rigid connection with the 
support of the motor. The pole pieces are 
separate from the yoke and fastened to it 
by through bolts, permitting ready removal 


CQ motors have been chosen to permit 
direct belting to line shafts running at or 
dinary speeds without the use of interme- 
diate countershafts. It will be recognized 
that the chief advantage of slow speed in 
electric motors is the reduction of losses 
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due to belt wear on bearings and com- 
mutator, but it must be borne in mind that 
a decrease in speed must necessarily reduce 
the output of a motor for a given size and 
weight of material. When a lower driving 
speed is desired than can be obtained with 
a standard CQ motor, a belt tightening ap- 
paratus is furnished which allows a driving 
pulley smaller than the standard one to be 
used and at the same time secures suffi- 
cient contact to enable the full power of 
the motor to be transmitted. This is par- 
ticularly serviceable when a very short driv- 
ing belt must be used. The loose pulley 
may be adjusted to any lead of the belt 
and in many cases avoids the adoption of a 
gear drive when it is undesirable. 


THE UNIVERSAL DIRECT-CONNECTION PANEL. 


Among the many annoying details of the 
interior wiring business, the troubles due 
to panel boards are, perhaps, the most dif- 
ficult to overcome. It is evident that the 
panel is the most conspicuous part of a con- 
cealed-wiring installation, and that the use 
of make-shift apparatus for this portion 
of the equipment should not be tolerated. 
To procure a suitable panel from the manu- 
facturer, frequently involves a delay in the 
completion of the undertaking, because it is 
almost out of the question for a single deal- 
er to keep on hand a complete stock when 
the requirements of the various installations 
are so essentially different. The universal 
direct-connection panel, illustrated here- 
with, has been designed to eliminate the 
trouble mentioned above. This panel can 
be used for two-wire or three-wire work, 
with plug, link or enclosed fuses. Each 
tablet being adaptable in this way, it is only 
necessary for the contractor or dealer to 
have on hand a few sizes of fuses and 
switch panels to be certain of supplying 
from the stock exactly the board required. 
In addition to this feature these boards are 
claimed to be smaller than any other ap- 


FIG. 3.—-SIX-CIRCUIT TABLET, 


proved tablet at present to be found on 
the market. In the construction of these 
boards, the circuit terminal of the switch 
base is carried over the bus-bar and formed 
into a fuse plug receptacle, so located that 
the fuses make direct connection with the 
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bus-bar. By this means the bus-bars are 
covered by the branch bars, and an acci- 
dental short circuit involving the mains is 
practically impossible. When the fuses are 
removed all the exposed metal work ex- 
cept the main terminals is disconnected. 
This panel is manufactured by Johnson & 
Morton, Utica, N. Y. . 


“COMMERCIAL” INDUCTION MOTORS. 


The Commercial Electric Company, In- 
dianapolis, Ind., is placing on the market 
a line of induction motors, in the design 
of which the services were retained of Mr. 
H. M. Hobart, of London, the well-known 
authority on induction motor design. The 


FIG. 4.—COM MERCIAL INDUCTION MOTOR. 


details of this motor are illustrated in Fig. 
5 and the complete motor is shown in Fig. 
4. It is well known that in order to pro- 
duce a high power factor in induction mo- 
tors it is essential that there shall be a 
limited clearance between the rotor and 
stator. In the present motor the design of 
the stator frame and stator head is such 
that an equal division of this clearance is 
always secured and maintained, it being 
an impossibility to assemble the machine 
in such a manner as to give the rotor an 
unequal air-gap on opposite sides. In or- 
der to reduce the wear of the rotor shaft 
to a minimum, very large bearing surfaces 
have been provided. The bearings are also 
so designed that if the operator should 
flood them with oil no damage to the ma- 
chine could occur. The bearing’ linings 
are duplicate and interchangeable; thus, it 
is claimed, making the replacement of the 
bearing a much more simple and less ex- 
pensive matter than is involved in the ac- 
curate readjustment of “adjustable” bear- 
ings. The shaft is accurately ground to 
gauge, the bearings are polished and the ro- 
tors are mounted on the shaft by means of 
hydraulic pressure. Ventilating apertures 
are provided across the faces of the stator 
and rotor cores, thereby causing a free cir- 
culation of air and insuring cool operation. 
The motors are manufactured in all stan- 
dard ratings from 5 horse-power to 200 
horse-power. A line of small single-phase 
self-starting induction motors is also made 
in ratings from I horse-power to 5 horse- 
power. The machines are made for all 
standard voltages for both two and three- 
phase circuits and for frequencies of from 
25 to 60 cycles. 
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CEILING ROSETTE WITH ENCLOSED FUSE. 
Fig. 6 herewith shows a view of the 
General Electric Company’s ceiling rosette 


FIG. 6.—CEILING ROSETTE WITH ENCLOSED FUSE. 


which has several points of interest. This 
rosette has been especially designed for 250- 
volt work. It takes enclosed glass tube 
fuses. Its appearance is similar to that of 
the other rosettes produced by this com- 
pany, and like them it has substantial por- 
celain parts and punchings. There is ample 
space in the cover for the knot in the flex- 
ible cord. so there is no danger of the lamp 
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three feet long, but by means of a toggle 
joint action they can be easily thrown into 
contact. 


Before these two controllers were 
built. there was but one 
extra large capacity con- 
troller in the United 
States, that being in- 
Stalled over a year ago 
in the plant of the Pitts- 
burg Reduction Com- 
pany at Massena, N. Y. 
The resistance for these starters is com- 
posed of steel rails arranged in a rack 
19 feet high, 30 feet long and 14 feet wide. 


AUTOMATIC NUMBERING MACHINE. 

In the new model of automatic number- 
ing machine brought out by The Bates 
Machine Company, of New York City, the 
customary iron or brass frames and cases 


FIG. 5.—-INDUCTION MOTOR DISASSEMBLED 


falling. The opening in the cover permits 
of the use of standard reinforced flexible 
cord. The clips receiving the enclosed glass 
tube fuses are strong and durable. 


LARGE CONTROLLER. 


Fig. 7 herewith is said to illustrate the 
largest capacity electric motor controller 
ever built, it being one of two designed 
and constructed by the Cutler-Hammer 
Mfg. Co., of Milwaukee, for the Carnegie 
Steel Co., of Pittsburg. The panels are of 
white Italian marble, their total dimensions 
being 11 feet long and 7 feet 8 inches high. 
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FIG. 7.—LARGE CUTLER~-HAMMER MOTOR CON- 
TROLLER. 


The first and last switches have a continu- 
ous capacity of 10,000 amperes, and the in- 
termediate switches a continuous capacity 
of 6000 amperes. The levers with which 
the switches are operated are a trifle over 


are superseded by steel. It is only neces- 
sary to move the indicator until the word 
representing the class of numbering desired 
appears in the window of the front plate. 
When set “Consecutive” the number ad- 
vances from I to 999,999, changing all the 
wheels automatically, When set “Dupli- 
cate,” each number is printed twice and is 
then advanced consecutively. When set 


“Repeat” the automatic mechanism is de- 
tached and the number is repeated continu- 


123456 


FAC SIMILE IMPRESSION 


FIG. 8.—NUMBERING 
MACHINE, 


ously. Only the standard size and style of 
figures, shown under the illustration, are 
furnished in the stock machines. Drop- 
ciphers with their springs and pins have 
been eliminated, and the wheels themselves 
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are made depressible to provide the neces- 
Sary spaces preceding the unit wheel. The 
plunger, which is made of Bessemer steel, is 
shielded from view when in its normal posi- 
tion. The figures are automatically inked 
before each impression from a thick felt pad, 
the padholder of which may be instantly re- 
moved from the machine for re-inking. An 
accurate gauge plate assures printing pre- 
cisely upon a line. 


AUTOMATIC ENGINE STOP AND SPEED LIMIT. 


The Locke Regulator Company, of Salem, 
Mass., has placed on the market an auto- 
matic engine stop and speed limit system 
which is illustrated herewith. The main 
Shut-off valve is actuated by the auxiliary 
electric valve shown in section by Fig. 9. 
is to pro- 


The purpose of this valve 
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poppet will be forced open, allowing steam to 
pass through the valve. This in turn exhausts 
steam from the top side of the piston of the 
main shut-off valve, closing the same. The 
object of the speed limit governor is to au- 
tomatically close an electric circuit when- 
ever the engine speed increases above the 
normal, thereby tripping the electric device 
of the main shut-off valve, closing the same. 
For this purpose the Pickering style of 
governor is used, which is designed to be 
belted to the engine shaft and connected in 
wiring circuit as any ordinary push button 
would be. 


NATIONAL ELECTRICAL CODE STANDARD EN- 
CLOSED FUSES AND CUT-OUTS. 

The General Electric Company is now 

furnishing a complete line of National Elec- 


OUTLET 


FIG. 9.—LOCKE AUXILIARY ELECTRIC VALVE. 


vide means of shutting off steam from 
convenient points electrically or auto- 
matically by the speed limit whenever 
the speed increases above normal. For this 
purpose a balance valye is used with a 
cylinder and piston at one end; whenever 
steam is exhausted from the top side of the 
piston by the electrically actuated auxiliary 
valve, the piston is forced to the upper end 
of the cylinder by the steam pressure, there- 
by closing the main valve. The only ad- 
justment necessary after closing is to latch 
the auxiliary valve. When this is done the 
pressure above the piston will become equal- 
ized, allowing the main valve to be forced 
open to its normal position by the steam 
acting on the differential poppits. The 
operation of the auxiliary valve shown in 
Fig. 9 is as follows... Steam enters at the 
side of valve marked inlet, passes above 
piston 4 and fills space B. Whenever the 
valve is electrically tripped, spring C un- 
coils, rotating spring barrel D, which carries 
pin E. This pin strikes cam F, which is 
clamped to the auxiliary valve spindle G, 
which rotates one-fourth of a turn, remov- 
ing the valve from its seat 1/16 inch and 
exhausting steam from space B through 
passages H and ZJ to the outlet end of valve. 
As piston 4 is larger than poppet J, the 


trical Code standard enclosed fuses and 
cut-outs, ranging from 3 to 600 amperes 
for both the 250 and 600 voltages. The 
cut-outs and fuses are uniformly compact 
and durable, and the insertion or removal 


FIG. 10.—250-VOLT, 31-60 AMPERE FUSE. 


of the fuses is easy and safe. For fuses 
rated from 3 to 30 amperes, 250 volts, cut- 
outs similar to the Edison plug cut-outs 
are furnished, and for fuses from 31 to 60 
amperes, 250 volts, two and _ three-wire, 
main-line and single-line cut-outs are sup- 
plied. All other sizes of fuses are pro- 


FIG. II.—250-VOLT, 65-100 AM PERE’ FUSE. 


vided with single pole cut-outs. 
cut-outs are used the G. E. wrought copper 
cable terminals, with the exception of the 
30-ampere, 250-volt sizes. These are pro- 
vided with washer and screw terminals. 
The fuses are of the well-known enclosed- 


With all 
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fuse type, ferrule or knife-blade contacts 
being used, according to the requirements 
of the code. The knife-blade type, in addi- 


FIG. I2.—TWO0-WIRE, CROSS-OVER, 
3-30-AMPERE CUTOUT. 


250-VOLT, 


tion to the standard parts, has a brace 
placed in each end of the tube to engage 


FIG. 13.—250-VOLT, 30-AMPERE RENEWABLE 
FUSE PLUG. 


the screws which hold the end caps in place. 
The brace is rigidly attached to the contact 
blades. This forms a strong mechanical 


FIG. 14.—-SINGLE-POLE, 600-VOLT, 401-600- 


AMPERE CUTOUT. 


joint which does not depend solely upon 
the shearing strength of the fibre tube. 
The knife blade contacts are of punched 


FIG. I5.—THREE-WIRE, DOUBLE-BRANCH, 250- 
VOLT, 3-30-AMPERE CUTOUT. 


copper, and when used with the standard 
switch clips provide the best form of con- 
tact. The parts being copper, of high con- 


FIG. 16.—THREE-WIRE, MAIN LINE, 250-VOLT, 
3-30-AM PERE CUTOUT. 


ductivity, generously proportioned, the 
heating is reduced to a minimum. In the 
ferrule type the contacts are made of phos- 
phor bronze clips designed to give the ut- 
most contact and elasticity in the smallest 
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possible space. The renewable fuse plug 
consists of a brass tube, with the lower end 
threaded to fit the standard screw shell, 
and the upper part insulated by a porcelain 
shell. There is also in the upper end, a 
spring clip which receives the ferrule con- 
tact of the reload, the ferrule on the other 
end forming the center contact of the plug. 
The reloads are the 30 and 60 ampere, 250- 
volt enclosed fuses. 


RECEPTACLE FOR MOULDING WORK. 


This receptacle for moulding work re- 
cently put on the market by the General 
Electric Company has a number of com- 
mendable features. The terminals are con- 
cealed, preventing possibility of a short cir- 
cuit and adding largely to the attractive- 


FIG. 17.—RECEPTACLE. 


ness of its appearance. It is so arranged 
as to be adaptable for a shade holder. 
There are no live parts on the back, and 
the cover and base are held firmly by two 
screws to the surface to which it is at- 
tached. 


MODEL FLANGE CLAMP. 


The clamp shown herewith has been 
brought out by James McCrea & Co., of 
Chicago, Ill., for repairing leaks in steam 
pipes under pressure when it is impossible 
to shut down and renew the packing. The 
mechanism may be thoroughly understood 
by reference to Fig. 18. The clamp consists 
of an outer ring made in two sections, in 
which the compression screws are placed; 
an inner or compression ring made in four 
sections, with a lug on each section to 
correspond with a slot in the outer ring, 
thus assuring no displacement while attach- 
ing. A gasket accompanies the outfit which 
is placed around the flanges over the leak. 
Should, by any reason, the leak appear 


FIG. 18.— FLANGE CLAMP.—FIG. IQ. 


around the bolts holding the flanges to- 
ther, it is an easy matter to pack around 
the bolt with a little hemp soaked in red 
or white lead, and use a common iron 
washer. | 
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CURTIS STEAM TURBINES IN JAPAN. 


With the industrial awakening of Japan 
has come a need for electric power for 
manufacturing, transportation and lighting. 
Japanese engineers are wide awake, and 
their enterprise is no- 
where more clearly indi- 
sated than in their adop- 
tion of steam turbine 
electric generating units. 

On July 29, 1904, the 
first shipment of steam 
turbines arrived in Japan 
via the steamship Korea, 
from San Francisco. They 
were of 500 kilowatt ca- 
pacity, of the Curtis type, 
and were for operating 
the Shigai Railway in 
Tokio. Four weeks from 
their arrival they were in 
full operation. As signifi- 
cant of the success of 
these units, there have 
been ordered by the Jap- 
anese from the General 
Electric Company of New 
York, thirty-seven Curtis 
steam turbines with electric generators with 
a total normal capacity of more than 35,000 
horse-power. Of these, eleven units are 
now installed and in satisfactory operation. 


FIG, 
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AMERICAN DYNAMOS IN AN ORIENTAL 
PRINTING HOUSE. 


The accompanying engraving shows a 
portion of the power plant of Bureau of 
Public Printing at Manila, P. I. 

The plant includes two standard 50-kilo- 
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ence seldom comprehends anything more 
intricate than a wooden plow. The native 
shown in the picture is quoted by Mr. Ta- 
tum, the engineer in charge, as saying, “Me 
saber Crockerne-Whelem electricidad ma- 
quina.” (“I know all about Crocker- Wheeler 


I.—GENERATOR IN MANILA PRINTING OFFICE. 


electric machines.” ) 


—— eo 


ECONOMY IN LUBRICATION. 


Economy in the use of lubricating oils is 
a matter of no mean importance in a cen- 
tral station or other power plant, the total 
cost of lubrication being usually the largest 
of the subordinate items. The attention 
being given nowadays to this feature of 
power plant economy is indicated by the 
careful arrangement of lubrication details 
in some of the modern installations of large 


FIG. 2.—LACKAWANNA STEEL COMPANY'S POW ER STATION IN BUFFALO 


watt Crocker-Wheeler electric generators. 
One was installed last year and the other 
in 19ar. It is significant of the simple de- 
sign of these machines that they are oper- 
ated by natives whose mechanical experi- 


size. For example, the Lackawanna Steel 
Company, of Buffalo, N. Y., is equipping 
its power plants to obtain the utmost econ- 
omy in oil handling and consumption. At 
these mills there are installed 48,000 horse- 
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power of engines; five Allis-Chalmers ver- 
tical cross-compound steam engines aggre- 
gating 16,000 horse-power, drive roll trains, 
etc., and sixteen blowing engine units are 
driven each by a 2,000-h.p. Koerting gas 
engine. The accompanying illustration 
shows the interior of one of these plants. 

The complete power installation of 48,- 
ooo horse-power is being equipped with the 
“White Star” continuous oiling system, 
manufactured by the Pittsburg Gauge & 
Supply Company, of Pittsburg, Pa. By this 
system the oil is distributed continuously to 
all bearings, keeping them constantly sup- 
plied with just the amount of oil required 
for best results. All drips and used oil are 
drained away to a “White Star” filter, 
which constitutes a prominent feature of the 
system. In the filter it is cleaned of all 
impurities and is then pumped to a storage 
tank, whence it is returned to the lubricat- 
ing circuit. Loss of oil is said to be en- 
tirely avoided, the only means of escape 
from the system being by leakage due to 
excessive wearing of the bearings. 

As an indication of the merits of such a 
system it is interesting to consider the case 
of the Union Steel Company’s power plant. 
About two years ago this plant, which is 
located at Donora, Pa., was equipped with 
the “White Star” system. Previous to this 
installation, a 38 and 75 by 60-inch twin 
tandem compound condensing engine of the 
Porter-Allen type required an average of 
1,050 gallons of engine oil per month. The 
application of the “White Star” system is 
said to have reduced the consumption to an 
average of 503 gallons under similar con- 
ditions—a saving of more than 52 per cent. 
In this same plant, on two 30 and 60 by 48- 
inch engines, the oil consumption is said to 
have been reduced from 400 gallons to 195 
per month, operating full. As a further 
item of saving directly creditable to the 
“White Star” system, the services of three 
oilers required under the old regime were 
dispensed with from the start. 


NEW BOOKS. 


STEAM TURBINES. By Dr. A. Stodola. New 
York: D. Van Nostrand Company. Cloth; 
434 + xvi pages, 6 ins. x 9 ins. ; 241 illus- 
trations. Price, $4.50. 

The size and scope of this book preclude 
anything like a comprehensive review. It 
is a translation by Dr. Louis C. Loewen- 
stein of the second edition of the work, 
which was originally published in German. 
The author discusses, in the sequence given, 
the Elementary Theory of the Steam Tur- 
bine; the Theory of the Turbine Thermo- 
dynamically Considered; the Construction 
of the Most Important Turbine Parts; 
Steam Turbine Types, and Special Prob- 
lems of Turbine Theory and Construction. 
There is also an appendix on The Future 
of the Heat Engine, in which are discussed 
the entropy diagram for steam; the econ- 
omy of the heat engine; the practical criter- 
ion of heat utilization, and the gas turbine. 
Three entropy diagrams are printed on large 
sheets and stored in a pocket in the back 
cover. 
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ELectrIcIANS’ Hanny Book. By T. O'Conor 

Sloane. New York: The Norman W. 
Henley Publishing Company. Flexible 

leather; 761 pages 4% ins. x 6% ins.; 556 

illustrations. Price, $3.50. 

This book embodies a praiseworthy ef- 
fort to put in form for ready reference 
complete fundamental information on all 
practical branches of electrical engineering. 
The first chapter is devoted to an explana- 
tion of the elementary mathematics neces- 
sary to any intelligent study of engineering 
principles; the author next takes up “Elec- 
tric Quantity and Current”; then “The 
Electric Circuit,” “Ohm’s Law,” “Electro- 
chemistry,” “Primary Batteries,” “Storage 
Batteries,’ “The Magnetic Field of Force,” 
“Magnets,” “Induction,” in the sequence 
named. Then follow chapters on the prin- 
ciples of direct-current machinery, alternat- 
ing-current phenomena and machinery, care 
of dynamos and motors, and explanations of 
the principles and construction of minor ap- 
paratus, such as arc and incandescent 
lamps, measuring instruments, etc. While 
the book contains a rather unnecessary 
quantity of academic information, this can 
do no harm and the practical portion of 
the contents is in nowise sacrificed in order 


to get it in. 


PERSONAL. 


MR. J. R. McCOLL, until recently associate 
professor of steam enginecring at Purdue Univer- 
sity, has accepted a responsible position in the 
enginecring department of the American Blower 
Company, Detroit, Mich. 


MR. FRANCIS RAYMOND, formerly connect- 
ed with the General Incandescent Arc Light Com- 
pany, has been appointed the Chicago representa- 
tive of the Moloney Electric Company, St. Louis, 
Mo. Mr. Raymond will occupy a suite of offices 
in the Old Colony Building. 


MR. ROBERT R. LIVINGSTON, who was for- 
merly connected with the Allis-Chalmers Co., and 
more recently with W. S. Barstow in electrical 
engineering work, has accepted a position with the 
Engineering Company of America and will make 
his headquarters at 74 Broadway, New York City. 


DR. F. A. C. PERRINE, the well-known con- 
sulting engineer, has decided to go extensively 
into isolated plant work, covering the general 
engineering and operating problems of electric 
lighting and power development and operation. 
Dr. Perrine will be directly assisted in this work 
by Edwin H. Seaman, who will attend to the 
minor details. 


MR. HALBERT P. GILLETTE, formerly asso- 
ciate editor of the Engineering News, and MR. 
GEORGE H. GIBSON, recently connected with 
the departments of publicity of the International 
Steam Pump Company, B. F. Sturtevant Co. and 
the Westinghouse companies, have formed a part- 
nership as advertising engineers under the name 
of the George H. Gibson Co. The company is 
not an advertising agent in the usual sense, but 
conducts a firm’s advertising in the same manner 
as would a department in the firm’s own offices, 
the actual purchasing of space and printed mat- 
ter being entirely in the client’s hands. The com- 
pany has opened offices in the Park Row Building, 
New York City. 


MR. W. E. HARRINGTON has severed his con- 
nection as vice-president and general manager 
of the New York & Philadelphia Company and 
joined the forces of J. G. White & Co., of New 
York, as operating manager. Mr. Harrington has 
had an exceptionally broad experience in the en- 
ginecring field, particularly in the operation of 
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electric railway, lighting and gas properties, and 
as operating manager of J. G. White & Co. he will 
supervise all of the railway, electric lighting, gas 
and other properties operated by this company. 
Mr. Harrington is an active member of the 
Executive Committee of the American Street Rail- 
way Association and a member of the American 
Institute of Electrical Engineers. He will make 
his headquarters at the New York office of J. G. 
White & Co., 43 Exchange Place. 


TRADE PUBLICATIONS. 


PANEL BOXES. H. T. Paiste Co., Philadel- 
phia, Pa.—This is bulletin No. 25, devoted to 
panel cut-outs, entrance switches and other spe- 
cialties. ° 


RECORDING WATTMETER. General Elec- 
tric Company.—This is bulletin 4415, illustrating 
and describing the type C Thompson recording 
wattmeter. 


ELECTRIC HEATERS. General Electric Com- 
pany.—A pamphlet of pocket size describing the 
electric coffee percolater manufactured by the 
G. E. Company. 

SECOND-HAND MACHINERY. J. H. Thomp- 
son, Jr., New York.—Bargain list No. 4 of sec- 
ond-hand electrical and steam machinery ready for 
immediate delivery. 

STEAM ENGINES. Ball Engine Company, 
Erie, Pa.—A well-executed pamphlet of pocket 
size, describing the new designs of engine brought 
out by this company. 

FLANGED PIPE JOINTS. Crane Co., Chi- 
cago, Iil.— Bulletin No. 7FJ, illustrating and de- 
scribing the various styles of joints used in at- 
taching flanges to wrought pipe. 


SERVICE CUT-OUTS. General Electric Com- 
pany.—Bulletin 4416, superseding bulletin 4302 
and illustrating and describing the company’s tri- 
ple-pole service box arranged for enclosed fuses. 


ELECTRIC HOISTS. General Electric Com- 
pany.—Bulletin 4412 illustrating and describing 
the various forms of Lidgerwood-G. E. hoists for 
building operations and general construction work. 


TOOLS. The Cleveland Twist Drill Company, 
Cleveland, Ohio.—A catalogue of standard size, 
illustrating the sets of tools designed by this 
company expressly for turret lathes and screw 
machines. 


MOTORS AND DYNAMOS. The Barriett 
Electric Company, Cincinnati, Ohio.—Bulletin 
No. 4 containing brief descriptions of the vari- 
ous types of direct-current motors and dynamoe 
built by this company. 


MODERN VENTILATION. The Electric Ven- 
tilating Company, Chicago, Ill._—A booklet con- 
taining a brief discourse on the science of ven- 
tilation, and describing the system of ventilation 
controlled by this company. 


-ELECTRIC SPECIALTIES. — The Trumbull 
Electric Manufacturing Company, Plainville, Conn. 
A supplement describing the Type A switches, 
cast terminal lugs, fuse holders and extension 
posts made by the Trumbull Co. 


VALVES. Crane Co., Chicago, Ill.—Circular 
No. 4SDV, describing thé Crane removable spring- 
disc brass valves. These are made in the globe, 
angle and cross patterns and are suitable for work- 
ing pressures up to 150 pounds. 


ELECTRIC HEATERS. General Electric Com- 
pany.—A small folder describing the electric flat- 
irons of the enclosed-cartridge unit type for laun- 
dry or household use. These operate at 95 and 
125 volts and consume 500 watts. 


CRANE MOTORS. Sprague Electric Company, 
New York.—Bulletin No. 223, describing the Type 
N motors, which are specially designed for crane 
service. The bulletin is well printed and hand- 
somely illustrated. 

SMALL MOTORS. Crocker-Wheeler Co., Am- 
pere, N. J.—Bulletin No. 60, superseding Bul- 
letin No. 42, and describing the line of Form L 
motors manufactured by this company. These 
motors range in size from 34 to 3 horse-power. 
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TURBINE PUMPS. General Electric Com- 
pany.—Bulletin 4414, superseding bulletin 4409 
and devoted to electrically driven turbine house 
pumps. These consist of Worthington house 
pumps direct connected to G. E. shunt-wound 
motors. 


AUTOMATIC TELEPHONES. Automatic 
Electric Company, Chicago, Il.—A reprint de- 
scribing the new automatic telephone system built 
and installed by the Automatic Electric Company 
for the Home Telephone & Telegraph Company, 
Los Angeles, Cal. 


REGULATING AND REVERSING’ CON- 
TROLLERS. Westinghouse Electric & Manu- 
facturing Company.—Circular No. 1108, illustrat- 
ing and describing the Westinghouse regulating 
and reversing controllers for both alternating and 
direct-current motors. 


INDUCTION MOTORS. Century Electric 
Company, St. Louis, Mo.—Bulletin No. 5, describ- 
ing the single-phase alternating-current motors 
brought out by this company. These are built in 
sizes ranging from 34 to ro horse-power and for 
25, 60, 100 and 133 cycles. 


CABLING AND ARMORING MACHINES. 
Aiton Machine Company, New York.—Bulletin 
No. 8s, illustrating and describing the four-head 
tandem cabling and armoring machjne used for the 
manufacture of concentric cables of bare or in- 
sulated iron, steel or copper wire and for armor- 
ing purposes. 

SINGLE-PHASE INDUCTION MOTORS. 
The Emerson Electric Manufacturing Company, 
St. Louis, Mo.—This is bulletin 3108 describing 
the Emerson Class 32 F A single-phase induc- 
tion motors. The motors are of the condensed 
type with full-load automatic start and are built 
in sizes of % and 1/, horse-power. 


CALENDAR. Crouse-Hinds Co., Syracuse, 
N. Y.—A hanging calendar on the cardboard 
mount of which are shown pictures of the Em- 
pire State Express and the Hawley time register, 
one traveling at the rate of a mile a minute and 
the other drawing on a properly graduated chart 
a line one inch long for every hour that an em- 
ployee works. 


DIRECT-CONNECTED GENERATING SETS. 
Crocker-Wheeler, Co., Ampere, N. J.—Bulletins 
56 and 57, supplementing bulletin 55 and describ- 
ing Crocker-Wheeler generating sets. In one the 
prime mover is the Case engine built by the New 
Britain Machine Company, New Britain, Conn., 
and in the other the engine built by the W. D. 
Forbes Company, Hoboken, N. J., is used. 


THREE-PHASE TRACTION SYSTEM. The 
Railway Electric Power Company, New York 
City.—A publication setting forth the characteris- 
tic features and advantages of the Ganz three- 
phase alternating-current traction system, with par- 
ticular reference to the results obtained from its 
three years’ use abroad. The company controls 
the American patents for the Ganz system. 


SILVEY STORAGE BATTERY. The Day- 
ton Manufacturing Company, Dayton, Ohio.— 
Bulletin No. 130, published by the Storage Bat- 
tery Department of the Dayton Manufacturing 
Company and containing information relative to 
the use of the Vilvey storage battery in connec- 
tion with isolated lighting plants. Diagrams of 
connections are given for the various Silvey sys- 
tems. 


COMMON-BATTERY NON-MULTIPLE 
SWITCHBOARDS. The Kellogg Switchboard & 
Supply Company, Chicago, 11.—A handsomely 
executed catalogue of standard size, designated 
Bulletin No. 11, illustrating and describing the 
various types of Kellogg common-battery non- 
multiple switchboards and their accessories. The 
bulletin also contains diagrams of connections 
printed in two colors. 


BUSINESS NEWS. 


THE AMERICAN BLOWER COMPANY, De- 
troit, Mich., has received from the National Tube 
Company a large and important order for imme- 
diate execution, embracing heating equipment for 
the tube company’s five new butt weld mills at 
Loraine. 
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THE ABBOTT ELECTRIC COMPANY, Bos- 
ton, Mass., has added a supply department to its 
business. The company carries a line of motors 
in sizes ranging from 1-12 to ro h.p., as well as 
rheostats, controllers, circuit-breakers, ceiling and 
desk fans, switchboards and storage and dry bat- 
teries. 


ECONOMICAL ELECTRIC LAMP COM- 
PANY, New York City, is bringing out some 
thing entirely new in the way of a window demon- 
strator which is termed a “silent salesman.” This 
is an attractive automatic device for showing how 
the light may be turned up or down by using 
“economical” lamps. 


THE RISDON-ALCOTT CO., Mount Holly, 
N. J., reports that it has just shipped to the 
Cramer Electric Company, Hailey, Idaho, an 800- 
h.p. turbine unit consisting of three wheels on 
horizontal shafts for setting in a concrete flume. 
These wheels are to be direct-connected to a 
CrocKer-Wheeler generator. 


THE LAGONDA MANUFACTURING COM- 
PANY, Springfield, Ohio, reports that it has been 
so overcrowded with orders that it was necessary 
for them to run their factory all night during the 
greater part of the month of July. The increased 
work necessitated the employment of two sets of 
men for operating the machines and doing bench 
work. . 


CROCKER-WHEELER CO., Ampere, 'N. J., re- 
ports that it is in receipt of an order for a 200- 
kilovolt-ampere, three-phase, 60-cycle, engine-type, 
alternating-current generator for the Ivorydale 
(Ohio) lighting and power plant of the Proctor & 
Gamble Co. This machine is a duplicate of the 
first Crocker-Wheeler alternator ever built, which 
was installed ten months ago in the Atlanta plant 
of the Proctor & Gamble Co. 


WORCESTER ELECTRIC MANUFACTUR. 
ING COMPANY, Worcester, Mass., has recently 
added another story to its factory, which will give 
the company over 5000 square feet of additional 
floor space. The company manufactures a line of 
knife switches, switchboards, panel boards, cabi- 
nets, combination switches, fuse blocks, etc., and 
the additional space was greatly needed, since in 
order to make immediate shipments it was neces- 
sary to carry a large stock of slate and ready-to- 
assemble panel boards and switches. 


THE MORSE CHAIN COMPANY, Trumans- 
burg, N. Y., is building at Ithaca, N. Y., a plant 
of five times the capacity of the present one. The 
old plant was originally started for the manufac- 
ture of bicycle chains, but in rgor the company 
brought out its high-speed, silent-running chain, 
and since that time has had a rapidly growing 
business. In the line of power transmission the 
Morse Co. has in service chains transmitting over 
75,000 h.p. and is furnishing drives up to 500 h.p. 
for a single transmission. 


CRESCENT ELECTRICAL MANUFACTUR- 
ING COMPANY, Rochester, N. Y., states that 
it has been compelled to increase its factory space 
and to add new machinery owing to the demands 
for its products. The company has taken up the 
manufacture of switch and panel-boards. This 
department, we are informed, is in charge of one 
of the most expert designers and builders of this 
class of work in the country. The company has 
also added to its regular lines a number of por- 
celain specialties, fuse-blocks, etc. 


THE, CHANDLER & TAYLOR CO., Indianapo- 
lis, Ind., has recently secured contracts for its 
enclosed self-oiling, direct-connected engines in 
the following institutions: Purdue University, 
Lafayette, Ind.; Indiana State Normal School, 
Terre Haute, Ind.; Girls’ Industrial School, 
Indianapolis, Ind.; Michigan College of Mines, 
Houghton, Mich. These engines are built in ac- 
cordance with the recommendations of the Society 
of Mechanical Engineers and the American Insti- 
tute of Electrical Engineers for direct-connected 
units. 


THE PELTON WATER WHEEL COMPANY, 
New York and San Francisco, reports new orders as 
follows: Homestake Mining Co., Lead, S. D., an 
800-h.p. Pelton wheel unit, direct connected to 
an electric generator. The Nevada Power Mining 
& Milling Company has contracted for an additional 
Pelton wheel of 3,000-h.p. maximum capacity, the 
wheel being direct-connected to an electric gene- 
rator and operating under a head of 990 feet. This 
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company is now installing two Pelton wheels for 
direct connection to 750-k.w. generators and pro- 
poses to transmit power to Tonopah and Goldfield, 
Nev. Through Mitsui & Co., San Francisco, an 
order was placed for a soo-h.p. wheel for use 
in an electric light station in Japan. 


THE MARINE ENGINE & MACHINE COM- 
PANY, Harrison, N. J., has removed its offices 
to 126 Liberty Street, New York, where they 
occupy the entire fourth floor. The company has 
recently secured the following contracts: Four 
direct-connected electrically controlled elevators 
for the Hutchins Building, Fifth Avenue and 
Thirty-ninth Street; eleven electric elevators for 
the College of the City of New York; one tan- 
dem electric elevator for building of the New 
Orleans railways; one electric elevator in the 
Hartford Building; two for the Pennsylvania Rail- 
road Company at Long Island City; one electric 
elevator for the Willett Realty Company’s new 
building, West End Avenue and Eighty-second 
Street, and one automatically controlled residence 
lift for E. W. Luster, 16 East Sixty-seventh 
Street. 

THE PELTON WATER WHEEL COMPANY, 
San Francisco and New York, has just closed a 
contract for a water wheel installation for D. J. 
Aguirre & Co., of Tepic, Mexico. The head avail. 
able is 174 feet, and the plant consists of two Pel- 
ton wheel units of 700 h.p. capacity each, direct 
connected to General Electric generators; also two 
Pelton wheel units for driving exciters. Sturgess 
oil type governors will be used. Pelton wheels 
are employed at the sugar plantation of Aguirre 
& Co., there being six wheels at present employed 
for driving heavy sugar rolls by means of direct 
connection, machine shops, electric lighting plant, 
etc. The company states that its export trade in 
Pelton wheels has largely increased in the past 
year, the company having made large shipments 
to Central and South America, Japan, and the 
Strait Settlements. Indications for further in- 
crease in these directions are most favorable. 


THE PEERLESS ELECTRIC COMPANY, 
Warren, Ohio, states that among recent orders 
booked are the following: From the Empire Plow 
Company, of Cleveland, Ohio, for a roo-kw. gen- 
erator and motors aggregating 11o h.p., for indi- 
vidual drive. The Kalamazoo, Mich., Railway 
Supply Company is installing 20 h.p. and 35 h.p. 
Peerless motors. The Southard Novelty Company, 
of Columbus, Ohio, has completed a model equip- 
ment consisting of a 25-kw. generator and thir- 
teen Peerless motors. Boston, Mass., University 
is putting in two Peerless motors for laboratory 
duty, duplicating an equipment some time ago fur- 
nished the Massachusetts Institute of Technology. 
Printing press individual drives have recently been 
supplied to the United States Indian Training 
School at Carlisle, Pa., the Solvay Process Com- 
pany, Solvay, N. Y., and the Glessner Medicine 
Company, Findlay, Ohio. An equipment that is 
attracting considerable attention is at the South 
Sharon, Pa., Steel Works of the Carnegie Co., 
where one hundred Peerless motors are being used 
on the conveyor system for handling steel from 
the rolls. The installation was designed by the 
Peerless Electric Company’s engineers. 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY has closed contracts with 
the Nelson Morris Company for nineteen Type 
CCL induction motors varying in sizes from 5 to 
so h.p. and totaling 410 h.p., and with the Decatur 
Car Wheel & Manufacturing Company, Birming- 
ham, Ala., for eight motors of the same type. 
These are the latest design of induction motors 
which have been built by this company and have 
only recently been placed on the market. The 
Illinois Steel Company has also ordered eighty 
direct-current motors having an aggregate capacity 
of 3920 h.p. These motors are of the railway 
type and range from 30 to 75 h.p. The Hawaiian 
Electric Company, of Honolulu, has contracted for 
two 1200-kw., three-phase, 2200-volt, engine-type 
generators, two 125-kw. exciters, and seven 500-kw., 
oil-insulated, self-cooling transformers. The Rum- 
ford Falls Power Company, of Rumford Falls, 
Me., has ordered one sso-kw. and one 800-kw., 
alternating-current generator, which will be direct- 
connected to water wheels. The order from the 
latter company also includes two 450-h.p. variable- 
speed induction motors and 120 Type OD trans- 
formers for use on the distributing lines. 
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Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 


ENSLEY.—The City Council has defeated the 
resolution to call an election to vote on issuing 
bonds for a municipal electric light plant. 


CITRONELLE.—The Business Men's Associa- 
tion of Citronelle, will consider propositions for 
the establishment of an electric light plant. C. 
W. Thomas is secretary of the association. The 
town has a population of 1,500. 


OPELIKA.—It is reported that the capacity 
of the Opelika electric plant is to be increased 
three-fold to furnish power for the railway, and 
light and power to Opelika and Auburn. Capital, 
$300,000. It is stated that work of construction 
is to be commenced within thirty days. 


ELBA.—The Pea River Power Company has 
been incorporated with a capital stock of $100,000. 
The company proposes to light the city with elec- 
tricity and to supply current for commercial light- 
ing, heating and power. The incorporators are 
Charles Henderson, H. D. Boyd, J. M. Garrett, 
B. W. Page, Y. W. Rainer and W. B. Perdue. 
The headquarters of the company will be‘in this 
city, but the plant, it is understood, will be lo- 
cated at some distance from here. 


ARIZONA. 


DOUGLAS.—The Douglas Improvement Com- 
pany is reported to have decided to double the 
capacity of its water system and improve the 
electric lighting service. 


ARKANSAS. 


LUXORA.—Wm. Wood, of the Luxora Water 
& Light Company, writes that it is proposed to 
construct an electric light plant at a cost of $3000. 


DARDANELLE.—It is reported that bonds have 
been sold by the city for an electric light plant 
and the building of the plant is to be started im- 
mediately. 


JONESBORO It is reported that the Jonesboro 
improvement District will expend about $220,000 
for the purchase of the water and lighting plants, 
and the construction of a sewerage system. 


CAMDEN.—George Wilson, chief electrician 
of the Little Rock Railway & Electric Company, 
was in Camden recently installing a new 9go-kw. 
alternator and a 15-kw. transformer, thereby pro- 
ducing 30 per cent more capacity than the old 
plant. The Camden company recently sold out 
to J. A. Trawick and J. A. Van Etten, of Little 
Rock, and George D. Rosenthal and William 
Hand, of St. Louis. 


CALIFORNIA. 


QUINCY.—The electric plant of H. C. Flour- 
noy has been sold to Miss A. L. Gasner of this 
place. 


OROVILLE.—The Oroville Light & Power 
Company is soon to commence work on a large 
power plant near Prentz. : 


UKIAH.—lIt is stated that bids will be received 
until Sept. 6 for a franchise to maintain certain 
electric transmission lines along public highways. 


GILROY.—The citizens have voted in favor 
of issuing $51,000 bonds for the purpose of con- 
structing sewers, providing water and electric 
lights and completing the City Hall. 


ANAHEIM.—C. A. Copeland, of Los Angele, 
has submitted to Council a report on improving 
and enlarging the water works and electric light 
plant. He estimates the cost at $40,000. 


LOS ANGELES.—The details of the contracts 
let by the Edison Electric Company of Los An- 
geles for the equipment of Kern River No. 1 
power plant include four 5,o00-kw. three-phase 
generators, two exciters and step-up transformers 
for 75,00 volts and four Allis-Chalmers water- 
wheels, which are to be direct-connected. 

MARYSVILLE.—The Marysville & Nevada 
Power & Water Company, it is reported, is having 


' surveys made under the direction of Engr. Wag- 


goner for a canal system that will irrigate many 
thousands of acres of land in Yuba County. At 
the point where the survey crosses Dry Creek, 
it is stated, that provision is being made for 
the installation of an electric light plant. 


COLORADO. 


DENVER.—It is stated that the Denver Gas 
& Electric Co. will expend about $150,000 in im- 
provements. The company has been awarded a 
5-year contract for lighting the streets with 50- 
c.p. lights. 


CONNECTICUT. 


STAFFORD SPRINGS.—Judge Reed has ex- 
tended the time four months for the local elec- 
tric light company to continue to do business 
under the receiver. 


PLAINFIELD.—An electric power plant is to 
be built at the Quinebaug River, near the Can- 
terbury bridge. The water power there has been 
examined by some railroad men who are favor- 
ably impressed towards utilizing it for trolley 
purposes. 


DELAWARE. 


DOVER.—The Harrington Light, Heat & Pow- 
er Company has been incorporated with a capital 


of $25,000. The incorporators are Harrington 
and Philadelphia men. 


FLORIDA. 


MARIANNA.—The citizens have voted to is- 
sue $9,000 bonds to construct an electric light 
plant. 


LAKELAND.—The Council has under consid- 
eration the question of increasing the capacity of 
the electric light plant, also putting same on 
duplicate basis, figuring on two 150-h.p. com- 
pound engines, a 1oo-kw. generator and a 150-h.p. 
boiler. W. B. Clay, Supt. Electric Light plant. 


ST. AUGUSTINE.—The citizens have voted 
for a municipal electric light plant and extension 
of water works. A franchise for electric lighting 
was also granted to T. R. Osmond for the St. 
Johns Light & Power Company, which proposes 
to manufacture gas, electricity or other illumi- 
nants for light and power and to construct and 
operate electric railways. 

JACKSONVILLE.—The following are the 
bids opened by the Board of Trustees for fur- 
nishing a motor generator set of about 300-kw. 
capacity; (a) Synchronous motor set; (b) alter- 
nate bid for induction motor set: Crocker- 
Wheeler Co., Ampere, N. J., a $6,925, b $7,600; 
General Electric Co., Schenectady, N. Y., a $6,073, 
b $5,430; Electric Machine Co, Minneapolis, 
Minn., b $7,035; Ft. Wayne Electric Co., Ft. 
Wayne, Ind., a $5,623, b $5,331; Allis-Chalmers 
Co., Cincinnati, O., a $7,713; Westinghouse Elec- 
tric Co., Pittsburg, Pa., a $6,671, b $5,380, and 
National Electric Co., Milwaukee, Wis., a $6,700. 


GEORGIA. 


COCHRAN.—This town has voted for $17,000 
5 per cent. bonds for water and electric lights. 

LAGRANGE.—Ludwig & Co., of Atlanta, have 
secured thc contract to construct the municipal 
electric light plant for Lagrange. 

CORDELIA.—John P. Emerson, an electrical 
engineer, is reported to be preparing plans for an 
electric light system in Cordelia and other places. 

MONROE.—The Electric Supply Company, of 
Savannah, has secured the contract to construct 
the municipal electric light plant for about $20,- 
000. 

WINDER.—It is proposed to install at the 
city electric light plant a jo-kw. alternating-cur- 
rent generator, switchboard, etc. D. W. Rob- 
ertson is superintendent. 

THOMASVILLE.—The City Council is stated 
to have granted the Municipal Investment Com- 


pany, of Chicago, Ill., and Columbus, Ga., a 


franchise for an electric light plant. 


FORT GAINES.—Eugene E; Gaddis, Secy. In- 
terstate Water Works & Construction Company, 
of Washington, D. C., which recently secured a 
franchise for water works and an electric light 
plant at Fort Gaines, writes that this company 
expects shortly to take bids for the construction 
of several water works and electric light plants. 
Nothing definite has yet been done. 


ILLINOIS. 


FREEBURG.—The Village Board, it is report- 
ed, has decided to erect a $10,000 municipal light- 
ing plant. 


SHAWNEETOWN.—A. M. Searles has re- 
ceived a franchise for water works and an electric 
light plant. ° 


CLAYTON.—It is proposed to purchase at 
once a 6o-kw. alternator for the municipal electric 
plant. I. M. Brown is superintendent. 


OTTAWA.—The Ottawa Power Company has 
been incorporated with a capital of $5,000. Jas. 
A. Sheldon is one of the incorporators. 


ALPHA.—The Tri-County Light & Power Com- 
pany expects to extend its lines to North Hen- 
derson and Viola. W. I. Taze is manager. 


BLOOMINGTON.—The Peoples Gas, Electric 
& Heating Company will probably rebuild its plant 
in the course of a year. J. N. Moncrieff is supe?- 
intendent. 


ROODHOUSE.—The Roodhouse Light, Heat 
& Power Company has been incorporated, with a 
capital of $30,000. Edmund C. Kreider, Sr., is 
one of the incorporators. 


LOAMI.—The Sangamon County Light, Heat- 
ing & Power Company has secured a 25-year fran- 
chise in this village. The village also contracted 
for five 2,o00-c.p. arc lights for five yéars. 


DIVERNON.—D. H. Garvey, Village Clerk, 
writes that the contract for constructing an elec- 
tric light plant has been awarded to the Fort 
Wayne Electric Company, St. Louis, Mo., for 
$7,672. 


WAUKEGAN.—The City Council has adopted 
a resolution authorizing H. Thacker, City Clerk, 
to procure bids for furnishing 200 5-ampere arc 
lamps for street lighting on a 3, 5 or io-year 
contract. 


EDWARDSVILLE.—The City Council has 
granted a franchise to the Slocum & Siegel Gas 
Company for erecting, maintaining and operating 
a gas and electric plant for the purpose of fur- 
nishing power, light and heat. 


CHICAGO.—Shepley, Rutan & Coolidge are 
preparing plans for the enlargement of the Hyde 
Park plant of the Commonwealth Electric Com- 
pany. The estimated cost of the work is $150,000. 
The new building will be of brick, stone and 
steel, and two new 1,000-kw. motor-generator 
sets will be installed at present, room being pro- 
vided for six sets. The new apparatus being in- 
stalled will change the frequency from 25 to 
60 cycles. 


LOCKPORT.—Bids will be received until Oct. 
11 by the Board of Trustees, Sanitary District, 
Chicago (S. D. Griffin, Clerk) for furhishing 
electrical apparatus and materials and for instal- 
ling same in the power house of the Sanitary 
District of Chicago, near Lockport, and- trans- 
mission line along the right of way of said Dis- 
trict of Chicago. Bids may be submitted as a 
whole or separately on the following: Main 
switchboard and instruments; transfer boards, oil 
circuit-breaker switches and knife switches; re- 
mote controlled rheostats for generators; bus bars 
and bus bar and circuit compartments; conduits, 
service wiring, transformer and generator con- 
nections: transformers and lightning arresters; 
transmission line towers or poles; erecting towers 
or poles; copper and aluminum conductors; erec- 
tion of cable; high tension insulators; electric 
traveling crane. Cost reported to be $160,000. 


496 


INDIANA. 


FRANKLIN.—The Franklin Water, Light & 
Power Company’s building has been destroyed by 
fire. 


DANA.—The citizens at a special election voted 
to install a modern electric light plant in that 
place. 


MATHEWS.—Charles Sampson has been grant- 
ed a franchise to install an electric light plant in 
Mathews, 


NORTH MANCHESTER.—Dr. D. Ginther and 
others are reported interested in the construction 
of an electric light plant at this place. 


VALPARAISO.—The Valparaiso Light & Fuel 
Company has sold its gas and electric light plant 
to Charles H. Geist, of Chicago, for $60,000. 


FRANKFORT.—It is proposed to add a 120- 
kw., alternating-current generator to the city 
electric light plant. J. T. Small is superintendent. 


NEWPORT.—The Town Trustees are reported 
to have granted E. E. Sayler, of Saybrook, Ill., 
a franchise to install an electric light plant at 
Newport. ~ 

WORTHINGTON.—The Indiana Water & 
Light Company contemplates installing a new arc 
light system, the adoption of meters and the ex- 
tension of lines. 


NORTH VERNON.—It is proposed to install 
at the city electric light plant before the fall, an 
additional rso-kw. urit and boiler. A. B. Berk- 
shire is superintendent. 


INDIANAPOLIS.—Officials of the several 
roads centering at this city have decided on build- 
ing a power, heat and lighting plant southeast of 
the’ Union Station train sheds, to cost $50,000. 


MUNCIE.—Among the improvements contem- 
plated by this city is the rewiring of the city 
electric lighting system and the purchase of roo- 
ft. stacks. Harry L. McCullough is superinten- 
dent. 


NOBLESVILLE.—The S. M. Smith Company, 
owner of the electric light plant, proposes to 
change from the open arc to enclosed direct- 
current, 6.6 ampere lamps and rebuild the pole 
lines. O. N. Eiler is manager. 


COLUMBUS.—The Columbus Street Railway 
& Light Company contemplates constructing a 
power house, making extensions to the street rail- 
way and electric light systems and the addition 
of a heating plant. R. F. Gottschalk is president. 


GREENFIELD.—The City Council has decid- 
ed to repair the electric ]' plant. The propo- 
sition to take individuals ` partnership with 
the city was not received favorably. Neither was 
it thought to be advisable to combine the electric 
and water plants. 


JASONVILLE.—The Jasonville Electric Com- 
pany has been incorporated with a capital stock 
of $9,000 by David W. Wetnight, H. L. Hyatt 
and H. L, Hannah, who are directors. The com- 
pany will receive bids for the construction of an 
electric light plant. 


BRAZIL.—The Brazil Electric Company’s new 
power house on West Main Street, which was 
recently put in operation, is a model and up-to- 
date plant. The machinery now installed con- 
sists of a 250-kw. Westinghouse generator driven 
by a four-valve Fleming engine. The two other 
generators located at the power house at the 
brewery which have been furnishing current since 
the company began business, will be moved at 
once to the new power house and put in posi- 
tion on the foundations which have already been 
completed for them. The company will then be 
equipped with the latest approved machinery and 
will be in a position to furnish excellent service. 


PORTLAND.—The City Council of this city 
has reduced the rate for electric light current to 
a point lower than that of any other paying plant 
in Indiana. The light committee and Superin- 
tendent Baily reported that it had been found pos- 
sible to grant a reduction. The new scale is: 
For 10 kilowatts, 8 cents per kilowatt; 30 kilo- 
watts, 7 cents, and 60 kilowatts or more, 6 cenf$%. 
The minimum charge is reduced from 75 to 60 
cents, the city furnishing the meter. The old 
rate ran from g cents to 7 cents and each rate 
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was stationary to such an extent as to make the 
reduction equal to 30 per cent. The committee 
says a sufficient profit is left to pay all expenses 
of the electric light department, including sal- 
aries, and give the city its seventy street arc 
lights free. When the city plant was under 
private ownership these seventy arc lights cost 
$80 each per year. 


INDIANAPOLIS.—<According to recent statis- 
tics gathered by the State Statistician for the 
year ending June 30, 1905, 32 cities of the 84 in 
Indiana owned their electric light plants, and 52 
cities were lighted by contract with private cor- 
porations or parties. The entire cost of lighting 
for all the cities was $890,666.44. The cost of 
the 32 cities with municipal plants was $320,327.61, 
and for the 52 cities lighted by private contract 
$570,388.83. The receipts from this source in 
the 32 cities maintaining municipal plants was 
$345,961.46, leaving an overplus of $23,633.85 for 
these cities. The average cost per city of those 
owning plants was $10,010.23, and of those rent- 
ing the lights was 10,960.15. The average cost 


` of the latter was $955.92 per city greater than the 


former. Although the number of lights of each 
are not given, and for this reason no true basis 


‘can be had, yet the advocates of municipal own- 


ership are claiming a victory over private man- 
agement as to cost to the consumer. The total 
receipts of all the cities of the State maintaining 
electric light plants during 1905 was. $10,022,- 
550.48. 


INDIAN TERRITORY. 


BARTLESVILLE.—The_ Bartlesville Electric 
Light & Power Company has been incofporated. 


COWETA.—The Coweta Rolling Mill, Light & 
Power Company has been organized with a capital 
stock of $15,000. 


CLAREMORE.—The Claremore Light & Power 
Company has been incorporated, with a capital of 
$25,000. Incorporators: J. M. Bayless, F. A. Neil- 
son, W. W. Bryan and others. 


CHICKASHA.—The Chickasha Light & Power 
Company (C. E. Ross, Mgr.) proposes installing 
a 250-h.p. Corliss engine, a 150-h.p. boiler, brick 
building, and repairs and additions to its lines. 


IOWA. 


ELDORA.—The Eldora Electric Light Company 
will make extensive improvements to its plant. 


SUMNER.—L. L. Stewart is stated to have se- 
cured a franchise for an electric light and power 
plant. 


DENISON.—The Denison Electric Light & 
Power Company contemplates installing a 50 or 
60-kw. unit and a boiler. 


PANORA.—The electric light company has un- 
der consideration the construction of an electric 
light plant on the river at Rees’ Mill. 


BEDFORD.—The Bedford Light, Heat & Pow- 
er Company proposes to install two new 6o0-cycle 
alternating-current generators, one of 40-kw. and 
the other roo-kw. capacity. M. L. Burt is presi- 
dent. 


MADRID.—The Madrid Electric Light & 
Power-Company wants estimates on installing stor- 
age batteries ot sufficient capacity to carry lights 
after 12 o’clock and also carry a day current. W. 
Zenar is chief engineer. 


ALBIA.—The Albia Electric Light & Power 
Company has just started a day circuit, and is in 
the market for small direct-current motors of 4 
to 25 horse-power, 110 and 220 volts. <A. R. 
Jackson is the purchasing agent. 


OXFORD MILLS.—The Zinn Electric Light & 
Power Company is being incorporated by H. A. 
Zinn, F. E. Zinn and A. L. Zinn, with a capital 
of $35,000. The company purposes buying the 
water power and rights, also the mill property of 
J. R. Zinn & Son at this place. 


KEOKUK.—The Keokuk & Hamilton Water 
Power Company proposes to develop electric power 
at the foot of Des Moines Rapids and transmit 
it to cities in the states of lowa, Illinois and Mis- 
souri. It is proposed to develop a minimum of 
60,000 horse-pewer. The estimated cost of the 
proposed work is $6,000,000. John N. Irwin, of 
Keokuk, is president; R. R. Wallace, of Hamil- 
ton, Ill, is secretary, and Lyman E. Cooley, of 
Chicago, Ill., is consulting engineer. ° 
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ANAMOSA.—The Anamosa Electric Light & 
Power Company is being incorporated by H. A. 
and F. E. Zinn, of Oxford Mills, this state, and 
Park Chamberlain, of this city, with a capital 
of $35,000. The company will take over the 
plant, water power and mill property of the Met- 
calf Light & Power Company and will overhaul 
the plant and add new boilers, generators and 
transformers. 


KANSAS. 


OTTAWA.—F. A. Sharpe, of Lawrence, has 
petitioned for a franchise for an electric light 
plant. 


HAYS CITY.—The Hays City Electric Light & 
Power Company proposes to install a 65-kw., 
1,100-volt alternator. 


ALMA.—A company has been organized by 
local men at Alma; they are installing a small light 
plant, alternating system. 


GARDEN CITY.—The Garden City Electric 
Company will soon add to its equipment a 75-kw. 
dynamo and a roo-h.p. Corliss engine. 


LINCOLN.—A committee has been appointed, 
including A. Marshall, J. Albert Smith and others, 
to investigate and report on the question of con- 
structing water works and an electric light plant. 


WICHITA.—The Wichita Railroad & Light 
Company is stated to have secured the contract 
for furnishing 271 arc lights for five years at an 
annual cost of $14,454. Each light will be run 
with a power of 460 watts and be lighted at dusk 
and burn until 1: o'clock. The company will fur- 
nish additional lights at $66 per light per year. 


KENTUCKY. 


LEWISPORT.—Jesse Emmick is interested in 
the construction of an electric light plant. 


PIKEVILLE.—The Pikeville Electric Light 
Company will install a 100-kw., 250-volt, direct- 
connected generator. 


SOMERSET.—Bids will be received by T. R 
Griffin, Mayor, and the Board of Council, for a 
twenty-year electric light franchise. 


RUSSELL.—E. E. Fullerton, of Greenup, 
writes that bids will be received for the con- 
struction of an electric light plant at Russell; 
probable cost, $5,000. 


NEWPORT.—The question of issuing $50,000 of 
bonds for the purpose of erecting a municipal 
electric light plant will be submitted to a vote of 
the people of Newport at the next election. It 
requires a two-thirds vote to carry. 


MIDDLESBOROUGH.—The Middlesborough 
Electric Light, Heat & Power Company may move 
its plant to the water works; if not, it is proposed 
to install a dynamo at the present station and a 
motor at the water works station. The company 
would like information about cost of iron poles 
and undergrund conduits. Address W. M. Todd, 
manager, 


STOUGHTON.—Bids_ will be received by 
the Electric Light Committee for a roo-kw. belted 
three-phase alternator; roo-kw. steam turbo-alter- 
nator; two switchboards with instruments; 75-light 
constant-current transformer; 50 series alternat- 
ing-current enclosed-arc lamps; water-wheel gov- 
ernor for two roo-h.p. wheels; a rso-h.p. boiler 
and a boiler feed pump and heater. 


LOUISIANA. 


WILSON.—The question of constructing water 
works and an electric light plant is under consid- 
eration here. 


MARKSVILLE.—Sealed bids for the construc- 
tion of a system of water works and electric light 
for the town of Marksville have been received. 


ALGIERS.—The Orleans Levee Board has 
granted permission to the New Orleans Railways 
Company (A. L. Black, Electrical Engr., 317 Ba- 
ronne St., New Orleans) to lay a number of cables 
across the river for the purpose of furnishing the 
necessary lights and electric wires to Algiers. 


ARCADIA.—A company has been organized 
here with a capital of $5,000 with J. L. Dalton 
as president and M. L. Tooke as secretary and 
treasurer. The company has bought the Dalton- 
Lord electric light plant located here, and it is 
reported will make considerable improvements and 
additions. 


SEPTEMBER, 1905. ] 


MAINE. 


WATERVILLE.—The Messalonskee Electric 
Company is reported to have in contemplaticn the 
development of another water power. W. Wy- 
man, Mgr., Waterville. 


OAKLAND.—The Messalonskee Electric Com- 
pany, whose incorporation was recently noted, 
proposes to construct an electric light plant at 
Oakland to cost $125,000. L. Metcalf, 14 Beacon 
St., Boston, Mass., is the engineer. 


FORT FAIRFIELD.—B. D. Whitney, of Fort 
Fairfield, engineer of the Maine & New Bruns- 
wick Power Company, writes that survey is now 
being made for the proposed power plant of this 
company on Aroostook River. A. R. Gould, of 
Presque Isle, Me., is one of the parties inter- 
ested. 


AUGUSTA.—The Southern Power & Improve- 
ment Company has been organized at Augusta, 
for the purpose of manufacturing, generating, 
buying and selling electric energy for lighting, 
heating and power, etc., with $10,000 capital stock, 
of which nothing is paid in. President, I. &. 
Fairbanks, of Augusta. 


LEWISTON.—The Alfred Light & Power Com- 
pany, which is controlled by the Atlantic Shore 
line, has taken over the Linscott and Ester 
water privileges, which were purchased by Bod- 
well Brothers some time ago. In developing 
these privileges thcy will make one privilege at 
the Ester dam and that will give them a water 
power capable of developing 800 horse-power. 


OLDTOWN.—The Milford Construction Com- 
pany has closed a contract with Jas. B. Mullen, 
of Bangor, Me., to construct a dam and power- 
house. The plant consists of a concrete dam 
about 1,000 feet Jong across Penobscot River at 
Oldtown giving abott 25 feet head and a power- 
house containing twelve 1,000-h.p. generators, di- 
rect-connected to water wheels. The power pro- 
duced by the new plant will be transmitted to 
Bangor, fifteen miles away. 


MARYLAND. 


LONACONING.—The Lonaconing Electric 
Light & Power Company expects to install a 9o- 
kw. dynamo. Wm. Atkinson is manager and pur- 
chasing agent. 

ANNAPOLIS.—Andrew Westervelt, Secretary 
Maryland Heat, Power & Light Company, writes 
that about $40,000 will be expended in improve- 
ments. Howard E. Crook, president. 


BALTIMORE.—The United Electric Light & 
Power Company is reported to have awarded con- 
tracts for the equipment of its power station 
at Westport as follows: Ten boilers of 700 
h.p. each to the Babcock & Wilcox Boiler Com- 
pany, of New York, four engines of 3,000 h.p. 
each, and overload capacity of 4,500 h.p., to the 
McIntosh & Seymour Company, of Auburn, N. 
Y., and four generators of 2,000-kw. capacity each 
and overload capacity of 50 per cent, to the 
General Electric Company, of Schenectady, N. Y. 
The building, contract for which will soon be 
let, will be one story, 255 x 110 feet. Between 
the water front and the building will be exten- 
sive coal-storage yards, in addition to the bunker 
storage provided in the building. A gantry crane 
275 feet long will span the distance between the 
building and the water front to pick up and carry 
coal. 


MASSACHUSETTS. 


HOLYOKE.—About $9,500 will be spent on 
improvements for the municipal electric light 
plant. 


GLOUCESTER.—The Gloucester Electric Com- 
pany proposes to add to its equipment a s5o0o0-kw. 
Curtis steam turbine. 


QUINCY.—The Quincy Electric Light Company 
may issue $50,000 stock at par, $100, to pay for 
additions to plant made prior to July 1. 


BRIDGEWATER.—The property of the Bridge- 
water Electric Light Company has changed hands 
recently, the new owner being Lawrence Cleare 
of this town. 


PLYMOUTH.—At the annual meeting of the 
` Plymouth Electric Light Company the following 
officers were elected: James N. McCoy, president; 
Frank C. Calley, treasurer; George H. Adams. 
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clerk; James N. McCoy, Fred P. Weeks, Warren 
G. Chase, George H. Adams and Frank C. Calley, 
directors. 


HUNTINGTON.—The gas and electric light 
commissioners have issued an order approving 
the issue of $5,000 of new capital stock by the 
Huntington Electric Company for the purpose 
of purchasing the electric lighting plant and busi- 
ness in Huntington formerly owned and operated 
by ex-Representative Henry E. Stanton. 


FALL RIVER.—The Fall River Electric Light 
Company is to issue $250,000 capital stock, to be 
offered to stockholders at $130 a share. The pro- 
ceeds-of 190 shares must be used for the can- 
cellation of a like amount of floating debt on 
account of the purchase of land, and proceeds of 
the remaining 2,310 shares are to be used in 
payment of additions made subsequent to May 1. 


NEW BOSTON.—Engineer H. F. Keith, of 
Mt. Washington, Mass., with a corps of engi- 
neers, is reported to have arrived at New Bos- 
ton, to make surveys and ascertain the cost of 
an electric power plant, a charter for which is 
reported to have been granted by the recent 
Connecticut Legislature. The company proposes 
to sell and transmit electric power to various 
cities in Massachusetts and Connecticut. 


LEOMINSTER.—The Heat, Light & Power 
Corporation of Boston has made a deal for the 
purchase of the Leominster Electric Light & Pow- 
er Company. The ratification of the deal and 
the transfer of stock will follow the annual meet- 
ing of the trustees of the Leominster company. 
The price agreed upon is about par for the cap- 
ital stock of the Leominster company, which is 
$50,000. The Heat, Light & Power Corporation 
already operates several plants in Worcester coun- 
ty, besides others elsewhere. 


CAMBRIDGE.—The Cambridge Electric Light 
Company has completed arrangements for a re- 
duction in its tariff to customers to take effect 
from and after October 1, 1905. The basic rate 
for incandescent house lighting will be changed 
from 16 2-3 cents to 15 cents per kilowatt hour. 
The old rate of 16 2-3 cents allowed a reduction 
of 15 per cent. for prompt payment, making the 
rate 14.17 cents net. The new rate allows a re- 
duction of 10 per cent., making the net price 
13% cents, a saving of .67 cent. In addition 
the company will supply free renewals of lamps, 
so that the total reduction to customers will be 
about 1o per cent. The reduced rates will also 
apply to small stores and offices. 


MICHIGAN. 
ADRIAN.—The Citizens’ Light & Power Com- 
pany contemplates installing a 5oo-h.p. turbine 
and boiler outfit. 


ALPENA.—Richard Collins has been awarded 
the contract for the power house of the new water 
works, at $16,055. 

L’ANSE.—The Superior Construction Company, 
of Houghton, is reported to be preparing plans 
for a municipal lighting plant for L'Anse. 


ROSE CITY.—Frank G. Bell and James Mon- 
aghan have made application to the City Council 
for a franchise for an electric light plant. 


SAGINAW.—The Bartlett Illuminating Com- 
pany is stated to have secured the contract for 
lighting the city for five years, at $60 per light 
per year. 

MARSHALL.—P. A. Mumaw, Village Record- 
er, writes that probably nothing will be done this 
year toward improving the water works and elec- 
tric light plant. 


MASON.—A new boiler, engine, alternating- 
current dynamo, switchboard, etc., are needed for 
the municipal electric light plant. R. E. Darling 
is superintendent. 


GRAND RAPIDS.—The city authorities have 
been requested to open negotiations for the lease 
of the municipal electric lighting plant to a syn- 
dicate of eastern capitalists. 


HASTINGS.—The Hastings Gas Company has. 
sold its plant to the Thornapple Electric Com- 
pany, which will hereafter be known as Thorn- 
apple Gas & Electric Company. 

ESCANABA.—The Board of Public Works is 
reported to have petitioned Council for an ap- 
propriation of $14,000 to purchase additional ma- 
chinery for the electric light plant. 


Mayfield, Mich. 
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PONTIAC.—The Pontiac council has not yet 
settled the street lighting proposition. The Pon- 
tiac Standard Lighting Company, the Pontiac 
Light Company and the Clinton River Power 
Company are bidders for the contract. 


KINGSLEY.—tThe village has let the contract 
for furnishing electric lights to A. Gibbs, of 
The contract calls for five arc 
lights and more to be furnished as needed. Mr. 


Gibbs will also furnish commercial lighting. 


KALAMAZOO.—The old factory buildings of 
the Kalamazoo Electric Company have been pur- 
chased by the Kievet & Lounsberry Company, 
manufacturer of engines and boilers. The plant 
will be remodeled and put in shape for the new 
company in a short time. 


HOUGHTON-—tThe Houghton County Electric 
Light Company has elected the following directors: 
Henry G. Bradlee, James R. Dee, Waldo E. 
Forbes, Henry R. Hayes, William L, Putnam, 
Russell Robb, Charles A. Stone, Edwin S. Web- 
ster and Charles D. Wyman. 


HART.—The Pere Marquette Power Light Com- 
pany, it is stated, has been granted a 1o-year 
franchise by the Council to furnish current to 
the village. The company will dam Ruby Creek, 
build a turbine plant and furnish light and pow- 
er to Pentwater, Hart and Shelby. 


BIG RAPIDS.—The Michigan Heater Com- 
pany, which is rebuilding the burnt portion of 
its plant for the Hanchett Sewage Works, is also 
figuring on generating electric power to supply 
its own needs, the needs of the Hanchett Sew- 
age Works and also to give the city a day cur- 
rent. 


DETROIT.—The Public Lighting Commission 
of Detroit has let the contract for a new turbine 
engine, with a capacity for 4,o00 arc lamps, to 
the Westinghouse Machine Company of East Pitts- 
burg, Pa. Of the bids put in for this unit sev- 
eral weeks ago, the Westinghouse was the low- 
est at $61,283. 

STANDISH.—tThe Rifle River Power Company 
has petitioned the Board of Supervisors of Arenac 
County, at Standish, for permission to construct 
three dams across Rifle River, the power developed 
to be used for electrical purposes. Geo. D. 
Silsby, President; Frank F. Kleinfield, Secretary, 
and H. E. Terry, Engineer, all of Saginaw. 


PONTIAC.—The Pontiac Savings Bank and the. 
Citizens’ Savings Bank, of Holly, have taken 
possession of the Holly Milling Company at Holly. 
This also includes the Holly Electric Light & 
Power Company. C. H. S. Poole, president and 
majority stockholder of the company, it is said, 
is indebted to the banks in the sum of $15,000. 


JACKSON.—The Commonwealth Electric Com- 
pany has commenced the erection of a big dam 
in the Kalamazoo River, near Ceresco, five miles 
west of this city. It is the purpose of the 
company to furnish more direct power for the 
Jackson & Battle Creek Traction Company, and 
it is thought that 1,000 horse-power can be ob- 
tained from the dam. 


CASS CITY.—Surveys are now being made for 
the construction of a dam for the municipal 
electric light plant, about four miles southwest 
of Cass City, on Cass River. If the report is 
satisfactory the water power plant will be built 
next spring, for which a new equipment of dy- 
namos, motors and pumps will be needed. Wm. 
N. Strube is superintendent and chief engineer. 


MONROE.—The City Council recently passed 
a resolution for the sale of the municipal lighting 
plant to the General Construction Company, Ltd., 
for $25,000, including a 10-year contract and 
franchise, lights at $56 per year. Both the sale 
and contract will have to be ratified by the peo 
ple at a special election. Geo. T. Wolf, of Three 
Rivers, is one of the stockholders of the com- 
pany. 

BENTON HARBOR.—The power at the Buch- 
anan village dam, which is controlled by Charles 
A. Chapin, is to be transferred in part to Benton 
Harbor and St. Joseph. Another dam will be 
constructed at King’s landing, where Chapin has 
a large site. A recent decision of the Supreme 
Court gave Chapin the right to sell the power 
where he desired, despite the exclusive contract 
with Buchanan. 


ANN ARBOR.—The Washtenaw Light & Pow- 
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er Ccmpany, of this city is to be united with 
the light and power system of Detroit, and within 
a few months a feed wire will be run from 


the Geddes plant to the county line to connect. 


with a feed wire from Delray. The companies 
concerned are all controlled by the North America 
syndicate, which is preparing to develop exten- 
sively the power of the Huron River. 

MUSKEGON.—The Shaw Electric Crane Com- 
pany is planning to drive all of the machinery 
of its great shops at Muskegon Heights by elec- 
tric current, to be furnished by the Grand Rapids- 
Muskegon Water Power Electric Company. The 
machinery is now driven electrically from the 
Shaw Company’s own plant. A new 400-h.p, ró- 
tary converter will be put in by the Shaw Com- 
pany. 

DETROIT.—C. Hayward Murphy, of the Mur- 
phy Power Company, writes that it is proposed 
to construct a power house for the generation of 
electricity and steam; also a cold-storage ware- 
house. J. F. Lewis is Superintendent and En- 
gineer. 

The Public Lighting Commission (H. P. Heth- 
erton, President) will within one year install one 
2,000-kw. unit. 


CLARE.—The village has renewed its contract 
with the Clare Electric Company for lighting the 
streets for five years at $4.90 per month for 
each light. Senator Doherty desired a contract 
to the end of his franchise nine years hence and 
offered light for $4.75 a month if the longer con- 
tract was granted. The city expects to be in 
shape to take over the lighting plant at the end 
of the five-year contract. The rate established will 
make the cost of lighting the streets $800 a year. 


GRAND RAPIDS.—The ‘Cascade Electric Com- 
pany, which has acquired flowage rights on the 
Thornapple River, is seeking a franchise in the 
city to furnish commercial lighting and power. 
The proposed franchise prohibits the.company from 
charging more than 15 cents per kilowatt-hour 
for lighting and 4 cents per horse-power-hour for 
power, and forbids the company disposing of the 
franchise to a competitor. The management of 
the enterprise is vested in Frederick C. Miller, 
and associated with him are Ernest A. Stowe, 
Stephen Sears, Robert W. Irwin, A. Hompe, C. 
C. Follmer, Henry Idema, Walter C. Winchester 
and Guy W. Rouse, all Grand Rapids men. 


MINNESOTA. 


PINE CITY.—The Pine City Milling & Elec- 
tric Company has contracted for a new dynamo 
of 750-light capacity. 

STARBUCK.—Mr. A. H. Dreyer, superinten- 
dent of the village lighting system, reports the 
addition of a new 30-kw. dynamo and a s50o0-h.p. 
engine. 


MARSHALL.—It is proposed during the com- 
ing year to remodel the entire equipment of the 
municipal electrical light plant. E. Simmons is 
superintendent. 

BROWNS VALLEY.—E. R. Marshall, City 
Recorder, writes that a committee has been ap- 
pointed to investigate the question of constructing 
an electric light plant. 


RUSHFORD.—The Rushford Power Company 
has been granted a 30-year franchise for an elec- 
tric light system here. The secretary writes that 
the proposed work contemplated by this company 
will cost about $18,000. D. J. Tew, C. H. Grier, 
J. Webster and others are among the parties 
interested. 


MISSISSIPPI. 


HOUSTON.—Bids will be received until Sept. 
1 by J. M. Griffin for $13,500 water and light 
bonds. 

PONTOTOC.—The citizens are reported to 
have voted to issue bonds for the construction of 
an electric light plant. 


SARDIS.—The Panola Electric Light & Power 
Company expects to put in a series arc light cir- 
cuit for street lighting about January 1 next. 

GRENADA. —The improvements contemplated 
at the municipal electric light and water plant are 
reported to include the purchase of two new gen- 
erators. B. C. Adams, Mayor. 

PHILADELPHIA.—The Philadelphia Com- 
press, Electric Light & Ice Manufacturing Com- 
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pany has been incorporated with a capital stock 
of $30,000 by A. M. Boyd and others. 

GLOSTER.—This city is reported to have in 
contemplation the installing of duplicate dyna- 
mos and engine within twelve months at the city 
electric light plant. Howard E. Pigford, Mgr. 

HAZLEHURST.—tThe citizens are reported to 
have voted to issue $10,000 bonds, to be used 
for enlarging the school grounds, adding more 
water mains, and increasing the lighting facifi- 
ties. 

UNION.—The Gulf States Investment Company 
has been incorporated with $200,000 capital stock, 
by S. M. Jones, F. L. Riley and R. W. Jones, 
to operate lighting plants, water works, sewerage 
systems, etc. 


MISSOURL 
SKIDMORE.—The question of lighting this 
place by electricity is reported under considera- 
tion. 
CAPE GIRARDEAU.—The Cape Girardeau 
Water Works & Electric Light Company (Thos. 
Fox, Supt.) will construct new gas plant this fall. 


KANSAS CITY.—The Kansas City Electric 
Light Company (R. E. Richardson, Mgr.), it is 
reported, will put in new conduits. 

JOPLIN.—The Spring River Power Company 
proposes to construct a new power plant. The 
Arnold Company, of Chicago, Ill, is the engi- 
neer. 

COLUMBIA.—John S. Bicknell, City Clerk, 
writes that it was voted August 8 to issue $10,000 
water and electric light bonds and $10,000 public 
sewer bonds. 

ST. LOUIS.—The Board of Public Improve- 
ments is considering bids for furnishing elec- 
tricity at the city institutions for one year from 
September 1. During the present year the ex- 
pense has been $22,000. The contract includes 
power for all of the fire engine houses and other 
city buildings. 


CARONDELET.—Henry C. Scott, president of | 


the Edison Electric Company of Carondelet, St. 
Louis, has entered a protest with the Board of 
Public Improvement of St. Louis, alleging that 
the Union Electric Light & Power Company has 
violated its agreement with the city of St. Louis 
by refusing to allow the Carondelet company to 
string wires on the Union poles in South and 
West St. Louis. No room on the poles is given 
as the basis for refusal, but Mr. Scott offers to 
buy the poles and rent them to the Union com- 
pany at the price stipulated by the city. 


MONTANA. 


LIVINGSTON.—Ground has been broken for 
the new power plant which the Livingston Water- 
power Company will erect on the Yellowstone 
River. 
$200,000, 


BUTTE.—Samuel T. Hauser, of Helena, for- 
mer Governor of Montana, is interested in the 
construction of a second dam across the Missouri 
River. It is proposed to transmit the power to 
Anaconda. . 


NEBRASKA. 


NELSON.—The Nelson Electric Light Company 
has its power house enclosed, and will soon begin 
installing the machinery. 


FALLS CITY.—This city has voted an issue 
of $36,000 bonds for public improvements, of 
which $10,000 are to be used for constructing an 
electric light plant. 


YORK.—The York Electric Light & Power 
Company and the York Gas Company have ef. 
fected a consolidation and will be known as the 
York Electric Light, Gas & Power Company. C. 
A. Haas of Omaha has been elected president and 
J. A. Peffer manager. 


NEVADA. 


WINNEMUCCA.—lt is reported that the elec- 
tric light plant has been damaged by fire. 


RENO.—A deal for the consolidation of Reno’s 
two electric companies has been pending for some 
time, but H. C. Cutting, its promoter, has left 
the city, and it is believed that the project is now 
off. 


The company expects to expend about. 
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NEW HAMPSHIRE. 
CONCORD.—The Concord Electric Company 
has closed its plant at Sewall’s Falls for repairs 
and improvements, and is supplying electricity from 
its steam plant on Bridge St. and from Garvin's 
Falls. 


NEW JERSEY. 


NUTLEY.—The Town Council has granted a 
four-year contract to the Public Service Corpora- 
tion for the lighting of the streets of the town 
at $16 per lamp. 

WOODSTOWN.—The Woodstown Ice & Cold 
Storage Company, which lights this town, pro- 
poses to install a larger dynamo and engine. C. 
F. Moore is manager. 


NEWARK.—Wm. J. Lansley, of Englishtown, 
engineer for the Manalapan Light Company, writes 
that the cost of the proposed work contemplated 
by this company is $40,000. The General Electric 
Company furnishes the generators. 


ATLANTIC HIGHLANDS.—At the municipal 
electric light plant, it is expected to change over 
to alternating enclosed arcs and the alternating 
system to 2,000 primary and 6o cycles. A new 
dynamo and engine will also be installed. F. E. 
Price is superintendent. 


KEARNY.—The Kearny Common Council has 
discovered that it has no power to issue bonds 
for a municipal plant, and has instructed its 
Lighting Committee to make a contract with the 
Public Service Corporation to light the streets 
for one year only at the reduced price offered by 
the company—$97 a year for arc lights and $15 
a year for incandescent lights. The reduced offer 
made by the corporation was for a term of five 
years, and it is probable that the company will 
retuse to renew the contract, which expired on 
August 1, for a year at the reduced prices, and 
will compel the town to pay $100 a year for arc 
lights and $16 for incandescents. 


NEW MEXICO. 
RATON.—The Raton Electric Light & Power 
Company will install a new boiler, engine and a 

150-kw. alternating-current dynamo. 


CARLSBAD.—A large power dam has been 
finished to replace the one destroyed by the storm 
last fall, and this town is again lighted by elec- 
tricity. 

ROSWELL.—The Roswell Electric Light Com- 
pany has in contemplation the purchase of an en- 
tire new equipment for its power house. J. H. 
Cook is superintendent. 


LAS VEGAS.—The City Council has granted 
a so-year franchise for street railways and electric 
lights to Wm. A. Buddecke, of St. Louis, Mo., 
owner of the present electric railway system. 
Extensions to the system to cost $15,000 have al- 
ready begun. 


SILVER CITY.—The City Council has grant- 
ed a so-year franchise to Geo. T. Schmelzel and 
associates for electric lighting purposes in this 
city. The franchise requires that work be com- 
menced on the installation of the plant within 
ninety days and that the plant be in operation 
within six months. 


NEW YORE. 
LOWV LLE.—The Wetmore Electric Company 
proposes to install a soo-kw. alternator “and a 
pair of water wheels. L. Wetmore is manager. 


CHATHAM.—The electric light plant at Chat- 
ham has been sold to the Lindewald Light & 
Power Company, which is composed of Chatham 
capitalists. 


SALAMANCA.—This village proposes to take 
over the present water and lighting plants on 
January 1, 1906, if it is voted to do so at the 
special election, to be held soon. 

LESTERSHIRE.—The Village Board of Trus- 
tees has contracted with the Light, Heat & Pow- 
er Company of Binghamton for five years for the 
lighting of 30 lights and the main street. 


PENN YAN.—The Yates Electric Light & Pow- 
er Company proposes to rebuild and install two 
400-h.p. Victor turbines of the horizontal type, 
direct-connected to two 150-kw. generators. 


NORTH TONAWANDA.—The Tonawanda 


Power Company, of North Tonawanda, has se- 
cured the contract for lighting the city (bids 
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opened July 1) at $75 per are light per year for 
a term of two years. 


BUFFALO.—It is reported that the control of 
the Niagara, Lockport & Ontario Power Company 
has passed into the hands of a new syndicate of 
capitalists headed by John J. Albright, of Buf- 
falo, and Mr. Westinghouse, of the Westinghouse 
Company, and it is stated that extensions are to 
be made. 


LOCKPORT.—The citizens of Lockport are con- 
sidering a proposition just made by the Albright, 
Green and Hayes interests of Buffalo, represent- 
ing the Ontario Power Company, to furnish to 
the residents of Lockport electric power at $16 
per horse-power. They purpose to furnish power 
in blocks of roo horsepower at the transmission 
station on the Ernest farm. The offer is receiving 
favorable consideration from the business inter- 
ests of the city. 


NORTH CAROLINA. 


FAYETTEVILLE. — Electric light bonds 


amounting to $30,000 have been sold. 


ROCKINGHAM.—It is proposed to install a 
new dynamo at the municipal electric light plant. 


SOUTHPORT.—The town of Southport is con- 
sidering the question of a municipal electric light 
plant. Several bids for the plant have been re- 
ceived. 


RALEIGH.—The Raleigh Electric Company pro- 
poses to construct two miles of railway and ex- 
tend the lighting system. W. J. ANAGNI is presi- 
dent and manager. 


ASHEVILLE.—The Asheville Cotton Mills will 
soon be operated by electric power from the 
Weaver power plant on the French Broad River, 
five miles from Asheville, N. C. 


MORGANTON.—W. A. Mauney, of Kings 
Mountain, and J. M. Torrence, of Morganton, 
will organize a company to construct an electric 
light plant and erect a cotton factory. 


WINSTON-SALEM. —The Winston-Salem Pow- 
er Company, with $125,000 capital, has been char- 
tered in North Caroijina, and will develop elec- 
trical properties, etc. F. H. Fries and others are 
the incorporators. . 


GREENSBORO.—The State has authorized the 
Greensboro Electric Company to increase its cap- 
ital stock from $250,000 to $500,000, the addi- 
tional issue being of preferred stock. John Kerr 
is the president of the company. 


CHARLOTTE.—The development of the Ca- 
tawba River by the Southern Power Company, of 
Carlotte, will, it is predicted, result in the estab- 
lishment of many new small industries at points 
reached by the lines of the new $7,500,000 con- 
cern. A total of 75,000 horse-power will be de- 
veloped. 


OHIO. 


STRASBURG.—Contracts are being let by the 
Strasburg Electric Company for doubling the ca- 
pacity of the plant. 


URBANA.—Architect Wm. Miller, of Spring- 
field, is preparing plans for the $5,000 electric 
lighting plant to be erected here . 


HUBBARD.—The incorporated villige of Hub- 
bard has issued bonds to the amount of $2660 to 
be used for additional electrical equipment. 


MOUNT VERNON.—Mr. Carl Hoster and 
Samuel Blumenthal, of the Hoster Brewing Com- 
pany, intend to install a large electric plant. 


TOLEDO.—Frank 1. Consaul, chief engineer of 
the Board of Public Service, estimates the cost 
of constructing a municipal electric light plant at 
$470,400. 

BELLEFONTAINE.—Seventeen bids were re- 
ceived for the $50,000 electric light improvement 
bonds at Bellefontaine a few days ago. The high- 
est was $53,672. 

ADA.—The Ada Water, Heat & Light Com- 
pany will require about ten miles of construction 
material for its extension to Algiers. B. S. Young 
is secretary and manager. 

TOLEDO.—lIt is reported that the question of 
holding an election to vote on the issuing of 
$500,000 bonds for a city lighting plant is under 
consideration by the City Council. 


OBERLIN.—The Oberlin Gas & Electric Light 
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Company, of Oberlin, has been incorporated with 
a capital of $10,000, by W. B. Whiting, C. F. 
Brooks, A. J. Sperry and others. 

CAREY.—At the village electric light plant it 
is proposed to add a 75-kw. alternating-current 
generator and a separate engine for the arc light- 
ing. Harry C. Fink is manager. 


GALION.—The Crawford County Gas & Elec- 
tric Company intends constructing a new power 
house at a cost of $40,000. S. N. Blake, 15 West- 
minster St., Providence, R. I., is the president of 
the company. 


PLYMOUTH.—AII bids received August 9 for 
furnishing material and equipment for an electric’ 
light and water plant have been rejected and 
new bids were called for August 28 John T. 
Bulman is Clerk of the Board of Public Af- 
fairs. 


READING.—Engineer Geo. Hornung, of Cin- 
cinnati, has been engaged to design an entire new 
plant for Reading to take the place of the pres- 
ent electric light plant. New boilers, engines, 
generators, street lamps and line wonk will be re- 
quired. 


COLUMBUS.—The Board of Public Service of 
Columbus has signed a contract permitting the 
Columbus Railway & Light Company and the Pub- 
lic Service Company to use the city poles for their 
lines at 15 cents a contract. The companies were 
refused the use of the poles some months ago. 


ARCANUM.—The following are reported to be 
the bids opened by the Board of Public Affairs 
for the construction of water works and an elec- 
tric light plant: Ryan Construction Company, In- 
dianapolis, Ind., $37,000; Baker, Niswonger & 
Warner, Arcanum, $34,914; P. H. Porter, Clinton, 
Ky., $34,816; and the Olds Construction Com- 
pany, Fort Wayne, Ind., $34,743. 


OREGON. 
TIPTON.—W. A. McNaughton, of Tipton, it 
is stated, is arranging for the construction of an 
electric power plant on Strawberry Creek. 


OREGON CITY.—The Portland General Elec- 
tric Company is reported to be arranging to con- 
struct an electric plant on the east side of Willa- 
mette River in Oregon City, just below the falls. 
E. Hippeley, of Portland, is chief engineer. 


BAKER CITY.—It is reported that a corps of 
engineers has been engaged by the Baker Light 
& Power Company to make surveys from power 
site on Rock Creek over the ridge into Bourne, 
and along Cracker Creek to the various mines 
using power. 


PORTLAND.—Jas. Barrett, it is stated, has se- 
cured the contract to build a stone power house 
50 x 50 and 30 ft. high at the golf links for the 
Oregon Water Power Company. It is also stated 
that he has secured the contract to construct a 
dam and canal or tail race at Cazadero that will 
require 7000 cubic yards of stone. Both contracts 
are in connection with the power plant which is 
being constructed on Clackamas River. 


SPRINGFIELD.—An Eastern syndicate which 
owns electric plants in Spokane, Walla Walla, 
Salem and other cities, has purchased, according 
to reports, through its agent, A. Welch, of Salem, 
the plant of the Lane County Electric Company, 
at Springfield, which furnishes light for that town 
and Eugene. The syndicate will take control of 
the plant in October. It is stated to be the in- 
tention of the company to increase the plant to 
1000 horse-power, and also that the construction 
of a system of electric railways in Willamette 
Valley is contemplated. 


| PENNSYLVANIA. 

WEATHERLY.—The Town Council has decided 
to construct a new electric light plant. 

LOCK HAVEN.—The Electric Light Company 
has in contemplation the enlargement of its plant 
on E. Church Street. , 

COLUMBIA.—The Lancaster County Electric 
Light & Power Company has decided to construct 
a power station at Columbia. 

KUTZTOWN.—This borough has decided to 
issue bonds to the amount of about $8000 for the 
construction of an electric light plant. 

HUGHESVILLE.. -The Citizens’ Electric Light 
& Power Company is preparing plans for a 
power plant. John B. Fox is secretary. 
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WOMELSDORF.—Wm. H. Dechant, of 536 
Penn Street, Reading, is preparing plans for the 
construction of an electric light plant at Womels 
dorf. 


HYNDMAN. — The Hyndman Electric Light, 
Heat & Power Company expects to install a larger 
engine in the near future. N. A. Blair is presi- 
dent. ` ; 


MAHANOY CITY.—The Mahanoy City Light, 
Heat & Power Company (Wallace Haldeman, 
manager) will shortly install a 300-h.p. water-tube 
boiler. 


SOMERSET.—The Somerset Electric Light, 
Heat & Power Company will add a 300-kw. alter- 
nator and a 6oo-h.p. engine. J. M. Bricker is 
manager. 

SHAMOKIN.—The Shamokin Light, Heat & 
Power Company expects to replace its present ma- 
chinery with 600-kw., 60-cycle, 2200-volt, two-phase 
generators. 


LEWISBURG.—Philadelphia capitalists are re- 
ported to have purchased the plant of the Lewis- 
burg Gas & Electric Company, and will make some 
improvements. 


TREMONT.—The Tremont & Pine Grove Elec- 
tric Light & Power Company proposes to extend 
its system to Pine Grove, a distance of six miles, 
and to Donaldson, one mile. Geo. Bernd is 
superintendent. 


WILLIAMSPORT.—The Lycoming Electric 
Company has decided to lay conduits for under- 


. ground wires in connection with the building of 


its proposed new power plant on Hepburn Street. 
Ernest H. Davis is manager. 


MILLERSBURG.—Dreibelbis & Company, of 
Reading, are completing plans for the construc- 
tion of a 50,000-h.p. plant about a mile north of 
Millersburg, along the Susquehanna River. The 
probable cost of the proposed work is $1,500,000. 


PHILADELPHIA.—Articles of incorporation 
have been filed by the Wyoming Gas & Electric 
Company, with a capital of $150,000, to manufac- 
ture and operate gas and electric plants. The in- 
corporators are John McPeak, Wm. F. Eidell and 
Frank R.. Hansell. 


READING.—The Reading Illuminating Com- 
pany, recently incorporated with a capital of 
$100,000, is making preparations to. construct a 
power plant and install the necessary equipment 
in the way of wires, cables, conduits, etc. The 
directors are Gustav Ulbricht, of Brooklyn, N. 
Y.; Ralph W. Gifford, of New York, N. Y., and 
Daniel J. Driscoll, of Reading. 


M’CALL FERRY.—A mortgage of $10,000,000 
has been filed in the Recorder’s office at York 
to secure a bond issue for the McCall Ferry 
Power Company, a corporation of New York 
capitalists, who propose building a power plant on 
the lower Susquehana River near McCall Ferry. 
The Knickerbocker Trust Company, of New York 
City, is reported to be named as the trustee for 
the bondholders. 


PITTSBURG.—H. P. Dilworth, of the Dilworth 
Coal Company, and Chas. Arbuckle Jamison, or 
Arbuckle & Company, and Stewart Robinson, a 
realty dealer, are reported to have secured from 
the U. S. Secretary of War the right to use water 
flowing over Springdale dam, in the Allegheny 
River, for power purposes. It is reported that a 
$400,000 plant will be constructed and power will 
be furnished for the traction roads in Allegheny 
Valley and power and light lines will be ex- 
tended to Tarentum, New Kensington, Oakmont, 
Creighton, Natrona and Parnassus. 


SOUTH CAROLINA. 


SUMTER.—The Sumter Electric Light Company 
has been incorporated with a capital of $200,000. 


HARTSVILLE.—There is reported to be some 
talk of constructing water works, a sewerage sys- 
tem and electric light plant here. 


ANDERSON.—The stockholders of the new 
Hatton’s Ford Power Company, at Anderson, re- 
cently met and organized by the election of a 
board of directors, who then chose officers, with 
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R. S. Ligon, of Anderson, as. president. . It is 
estimated that 6000 horse-power is available at 
the shoals to be developed. The company is 
capitalized at $150,000 and will offer power for 
light and manufacturing purposes. 


COLUMBIA.—The Columbia Electric Street 
Railway Light & Power Company is reported to 
have taken over the Columbia Water Power Com- 
pany. Among the improvements contemplated is 
the relaying of rails on Main Street, the entire 
ovehauling of the electrical appliances and the 
thorough equipment of the entire plant. Exten- 
sive improvements and additions to the power 
plant are also contemplated. The new officers in- 
clude Edwin W. Robertson, president, and W. M. 
Shannon, electrician. 


SOUTH DAKOTA. 


BELLE FOURCHE.—The franchise for an elec- 
tric light plant in Belle Fourche has been let 
to the Belle Fourche Power & Water Company, 
which is controlled by A. H. Marble, A. A. Moodle 
and others. 


TENNESSEE. 


CLARKSVILLE.—The Queen City Electric 
Light & Power Company proposes installing a 
soo-kw. Curtis turbine, a 200-kw., three-phase, 
alternating-current generator, a 250-kw. motor 
generator set, new switchboard, three water-tube 
boilers, etc. 


BOLIVAR.—The following are the contracts 
awarded for furnishing material for the water and 
light plant: Two 60-h.p. return tubular boilers, 
Southern Engine & Boiler Works, Jackson, Tenn., 
$1000, and roo-h.p. engine, at $1247; heater and 
feed pump, to E. G. T. Colles & Company, Chi- 
cago, Ill., $186; electrical apparatus, Electric Sup- 
ply Company, Memphis, Tenn., $2266, and elec- 
trical supplies to Ewing-Merkle Company, St. 
Louis, Mo., $755. Granbery Jackson, Nashville, 
Tenn., is the engineer. 


KNOXVILLE.—The properties of the Knox- 
ville Traction Company and the Knoxville Elec- 
tric Light & Power Company of Knoxville, have 
been consolidated into one.company, which will 
be known in the future as the Knoxville Railway 
& Light Company. This company has been in- 
corporated with a capital stock of $2,000,000, the 
incorporators being C. H. Harvey, E. E. Mc- 
Millan, William S. Shields, F. L, Fisher and 
Leon Fender. Charles H. Harvey, president and 
genèral manager of both companies as they had 
existed heretofore, says that the charter was taken 
out for the purpose of consolidation of the two 
interests to expedite the work of improving the 
lines and service. 


TEXAS. 


SAN SABA.—The San Saba Light & Ice Com- 
pany has increased its capital stock from $15,000 
to $30,000. 


WHITNEY.—Collier Bros. are reported inter- 
ested in the construction of an electric light plant 
at Whitney. 


DALLAS.—The Egan Electric Company has 
been incorporated with a capital stock of $15,000 
by G. H. Egan, D. L. Gobble and G. G. Wright. 


MASON.—The Mason Electric Light Company 
is now owned by W. Ellebracht, of Mason. It is 
proposed to install a 7o-h.p. engine to take the 
place of the two engines now in use. 


SAN ANTONIO.—The San Antonio Gas & 
Electric Company proposes installing a s5o00-kw. 
alternating-current generator. It is reported that 
C. A. Zilker, of Bloomington, Ill., is promoting 
an organization with a capital of $500,000 to 
build an electric light plant. 


DALLAS.—The Dallas Electric Light & Power 
Company has obtained sanction for the erection 
of its proposed electric light and power plant, the 
permit stating that the building will cost $125,000, 
exclusive of the machinery. It is understood that 
the mechanical equipment will cost about $350,000. 
The building will be 75 x 100 feet, of brick and 
steel. Construction work has been begun. 


LLANO.—John W. Maxcy, designing engineer, 
of Houston, writes in regard to the construction 
of a power plant on Llano River, and a system 
of irrigation, that the probable cost of the pro- 
posed work is $85,000, and will include masonry 
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dam goo feet long and 18 feet high, penstocks, 
two turbines, draft tubes, electric generator, elec- 
tric transmission line, 200 horsepower to be de- 
veloped for lights, water works, etc. 


UTAH. 


PROVO.—The citizens are reported to have 
voted to issue $91,000 bonds, to be used for the 
completion of the water works and the construc- 
tion of a municipal electric light plant. 


SALT LAKE CITY.—The County Commission- 
ers are reported to have granted Emil J. Rad- 
datz a franchise to construct and operate an elec- 
tric transmission system to Bingham Junction and 
Sandy. 

DESERET.—An ordinance has been passed by 
the Council, according to reports, granting a 50- 
year franchise to the Utah Light & Railway Com- 
pany. R. F. Hayward, electrical engineer, Salt 
Lake City. 


VERMONT. 


BARNEY.—The Pioneer Electric Company will 
install new water wheels this fall. A. S. Hunt 
is manager. 

ST. JOHNSBURY.—The St. Johnsbury Elec- 
tric Company intends making improvements to its 
plant, but has closed all contracts for the im- 
provements. E. E. Gage, superintendent. 


ESSEX JUNCTION.—L. M. Farnham, of Bos- 
ton, Mass., has, with Mr. Nash, of Burlington, 
been in consultation with S. A. and C. W. Brow- 
nell regarding the development of the water power 
on the south side of the river for an electrical 
plant. Plans have been submitted and are under 
consideration. 


VIRGINIA. 


STAUNTON.—It is stated that a receiver has 
been asked for the Augusta Electric Company. 
The company has failed to pay interest, but claims 
a contract whereby forfeiture will not lie, and 
to test this point application has been made for 
a receiver. 


PULASKI.—John F. MacKee, Mayor, writes 
that bids were received on August 15 for the con- 
struction of a building and new machinery for 
a rso-kw. dynamo. The present plant, 75-kw. 
dynamo, engine and boiler, wiil he for sale as 
soon as new plant is completed. 


WINCHESTER.—E. Purcell & Company, of 
Harrisonburg, are reported to have sccured the 
contract for constructing a dam, power house and 
raceway along the Shenandoah River, near Mill- 
ville, tor the Winchester & Washington City Elec- 
tric Railway Company, which is to be used for 
furnishing power for electricity in Winchester 
and other towns in this section. 


RADFORD.—The Grayson Electrical Corpora- 
tion, it is stated, will build a power house at 
Graysontown, eight miles from Radford, to light 
the towns of Christiansburg, Childress and Riner, 
furnish power for a contemplated trolley Jine 
from Cambria to Christiansburg, besides such fac- 
tories as may be established along the line. The 
cempany has a contract with the town of Chris- 
tiansburg for the exclusive right to furnish light 
and power to the town for thirty years. Guy 
Grayson is president anu W. C. Grayson, vice- 
president. 


WASHINGTON. 


GRANITE FALLS.—O. Lewis, of Snohomish, 
is reported to have secured a franchise for an 
electric light plant. 


TACOMA.—The Mountain Home Electric Com- 
pany has been incorporated with a capital of $30,- 
ooo by J. J. Hewitt, of Tacoma, and Seymour 
H. Bell, of Sumpter, Ore. 


BLAINE.—The Blaine General Electric Com- 
pany, it is reported, has been incorporated with 
a capital of $50,000 for the purpose of supplying 
Blaine with light and power. It is to be run by 
the owners of the Monarch Mill. 

PORT TOWNSEND.—A company of local 
capitalists, who were refused an electric light and 
gas franchise by the City Council at the last ses- 
sion, are negotiating with the Port Townsend 
Electric Company for the purchase of its plant 


: and franchise. 
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PULLMAN.—Improvements are to be made to 
the city electric light plant. The entire line is 
to be rebuilt and an electric pumping engine in- 
stalled for city pumping, and a 75-h.p. motor, 
direct-connected to a centrifugal pump, 18 addi- 
tional arc and go series incandescent street lamps, 
25 to 40 commercial arcs and 1500 commercial 
incandescent lights are to be installed, and other 
improvements made. The Washington State Col- 
lege is to be supplied with power. D. F. Staley, 
Mayor; H. V. Carpenter, Chairman Electric Light 
Committee. 


WISCONSIN. 


AUSTIN.—A. S. Campbell is building a power 
plant near here to supply the city with electricity. 


KAUKAUNA.—The Kaukauna Electric Light 
Company has applied for a lighting franchise in 
Little Chute, Wis. 


BURLINGTON.—At a special election the 
proposition to vote $12,000 for a municipal elec- 
tric lighting plant was carried. 


JANESVILLE.—The Janesville Electric Cam- 
pany proposes extending its system to Milton and 
Milton Junction. P. H. Korst is manager. 


PRINCETON.—The citizens, it is reported, 
voted to issue $12,000 bonds to purchase the plant 
of the Citizens’ Electric Light & Power Company. 


FLORENCE.—The Pine River Improvement & 
Power Company is reported incorporated, with 
a capital of $100,000, by E. W. Hopkins and E. 
A. Edmunds. 


GREENWOOD.—The contract to construct an 
electric light plant has been awarded to W. D. 
Lovell, of Minneapolis, Minn., at $14,950. Elias 
Peterson, City Clerk. 


SHAWANO.—The Flattock Water Power Com- 
pany, of Shawano, has been incorporated, with 
a capital of $50,000, by H. C. Zachow, Chas. H. 
Hartley and Frank S. Baker. 


FOND DU LAC.—The Independent Light, Heat 
& Power Company, of Fond du Lac, has been in- 
corporated with capital of $25,000, by Robert 
Free, G. R. Hoffman and Frank D. Fulton. 


PLATTEVILLE.—The Platteville Electric Light 
& Power Company will this fall add a s5o-kw. 
generator and an 8o-h.p. engine, direct connected; 
beginning early in the year 1906 the company con- 
templates installing machinery to double the ca- 
pacity of the plant. J. H. Evans is secretary. 


STOUGHTON.—Bids have just been received 
for electrical apparatus and power equipment, the 
work to be let as follows: Power house, 150-h.p. 
water-tube boiler, 150-h.p. steam turbine and gen- 
erator, 1roo-kw. generator and 2 exciters, 2 
switchboards, arc light transformefs, 50 arc lamps, 
water wheel governor for two r100-h.p. wheels; 
condenser, feed-water heater and pump, old are 
machine and switchboard for sale. John Holton, 
Chairman of Electric Light Committee. 


WYOMING. 


LARAMIE.—W. C. Sterne, of Littleton, Colo., 
secretary of the Arapahoe Electric Company, of 
Littleton, is reported interested in the construe 
tion of an electric light plant at Laramie. 


CANADA. 


ST. MARYS, ONT.—The citizens are reported 
to have voted to issue $15,000 bonds for the ex- 
tension of the electric light plant and water works. 


INGERSOLL, ONT.—The Ingersoll Electric 
Power & Light Company proposes installing new 
boiler, station equipment, etc. H. Richardson, 
manager. 


BRANTFORD, ONT.—The Brantford Electrie 
& Operating Company, Ltd., proposes installing 
a s500-h.p, steam plant. Louis W. Pratt, super- 
intendent. 


MOOSE JAW, N. W. TER.—Bids will be re- 
ceived by John D. Simpson, secretary-treasurer, 
for a 200-h.p. boiler, 350-h.p. engine, condenser, 
feed pump and heater, 225-kw. alternating-current 
generator, exciter and switchboard. 


WESTMOUNT, QUE.—Improvements are to 
be made here at a cost of $200,000, including the 
construction of an electric light plant. Ross & 
Holgate, of Montreal, Que., are the engineers in 
charge. A. D. Shibley, assistant secretary- treas- 
urer. 
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MODERN RAILROAD TERMINAL POWER PLANT. 


GENERATING STATION OF THE NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD 
AT WEEHAWKEN, N. J. 


The New York Central & Hudson River 
Railroad has recently completed at its Wee- 


ing used for power and 2300 volts for light- 
ing, the latter being stepped down to lower 
voltages where desired, and transformed 
into direct current in a few instances. The 
electric lighting system comprises both arc 
and incandescent lamps, enclosed arcs 


ate, E 


a et Ba A 


$ =r 
ae is aS 
14) 


THE 


and roundhouse being at one end of the 
yard, the marine shops at the other end, 
and the huge grain elevators in the mid- 
dle. The point of greatest power consump- 
tion being at the elevators, the power plant 
is located almost exactly at the middle of 


FIG. I.—ENGINE ROOM, TERMINAL POWER PLANT OF THE NEW YORK CENTRAL RAILROAD AT WEEHAWKEN, N. J. 


hawken, N. J., terminal a magnificent power 
plant, the purpose of which is to generate 
electricity to light the large car storage and 
classification yards, depots, shops, elevators, 
docks, and to furnish power to repair shops, 
transfer bridges, roundhouse, grain eleva- 
tors, etc. The plant has a total capacity of 
2000 rated boiler hors,e-power, and embodies 
in its design the latest practice for power 
and lighting service. Alternating current is 
used almost exclusively, 600-volt current be- 


and 110-volt, 32, 16 and 8-c.p, incandescent 
lamps being used. A huge export grain ele- 
vator lately erected on Pier 7 is equipped 
throughout for motor drive, the total capa- 
city installed aggregating 3300 horse-power, 
and in order to to provide a minimum risk 
from fire and explosion these motors are all 
of the induction alternating-current type. 
The length of the yard at Weehawken is 
over a mile and a quarter and power is 
used at widely scattered points, the depot 


‘tension. 


the yard for economical reasons. It was 
impossible to locate it close to the eleva- 
tors because of poor foundation facilities, 
so the power house was erected in a recess 
at the foot of the Palisades at a point oppo- 
site the elevator on Pier No. 8. This situa- 
tion is inaccessible for yard track purposes 
and is of sufficient size to provide for the 
power house and also for considerable ex- 
The transmission distance to the 
elevators from this point is over a thousand 
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feet, but since 600-volt alternating current 
is used for distribution this is not prohibi- 
tive. The distance to the marine repair 
shop at the north end of the yard-is about 
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half a mile, while the distance to the depot 
at the south end is over 3500 feet. 

Tbe power house is an exceptionally well- 
- designed structure of steel and brick, divid- 
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ed longitudinally into an engine room lo- 
cated on the river side and a boiler room 
on the west side. There is a 12-ft. high base- 
ment under the engine room for steam pip- 


ing and auxiliary equipment, while under 
the operating floor of the boiler room there 
is a 10-ft. high basement for the ash conveyor 
system. Concrete enters largely into the 
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construction of the building, the wall and 
engine foundations and the floors being of 
this material. The entire main roof and 
the roof of monitors are constructed of 3-in. 


' 


concrete slabs a with No. 16 gal- 
vanized iron wire. Whe most notable feat- 
ure of the power hou§e construction is that 
the floor of the basement is at ground 


T) y Google 


FIG. 2.—PLAN VIEW OF THE ENGINE AND BOILER ROOMS OF THE NEW YORK CENTRAL TERMINAL POWER PLANT AT WEEHAWKEN, N. J. 
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level. This not only renders the basement 
light and conveniently accessible, but also 
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and the blow-off piping is fitted with flange 
connections. 


The feature of the boiler and 


FIG. 3.—STEAM PIPING ABOVE BOILERS. 


permits of its being well ventilated and 
dry, a point often overlooked in many 
power plants. 

The boiler equipment consists of four 500- 
h.p. horizontal water tube boilers set in two 
batteries of two each, one on either side of 
the chimney. The boilers were built by 
the Altman & Taylor Machinery Company, 
Mansfield, Ohio, and each is equipped with 
. a Foster superheater supplied by the Power 
Specialty Company, of New York City. 
The boilers are carried upon wrought-iron 
supports independent of the brickwork. 
Other details of the boiler equipment and 
superheater are given in the following 
table: 


BOILERS, 


Nominal Horse Power.............++5: soo H. P. 
Heating Surface.............0-0000. 5,000 sq. ft. 
Working Pressure....... Plone tude pa fa the 150 Ibs. 
Test Pressure after Erection.............. 200 lbs. 

0. 0 CCULONS i006 oii eee eee ees S 2} 
No. of Tubes........... ino es aw Saar os aes 252 
Kind of Tubes. .‘‘Knobbled,”” Hammered Charcoal 

ron. 

Diameter of Tubes................000e0. 4 inches 
Length of Tubes............ cc ceee cece eens 18 ft. 
No. of Sea Drúms: resi cnee diery iceren ae 3 
Length of Steam Drum............ 23 ft. 3% ins. 
Diameter of Steam Drum..............6. 36 ins. 
Thickness of Steam Drum Plate........... 3 in. 
No. of Mud Drums..............cccceeecccecs I 
Diameter of Mud Drum.................. 12 ins. 

ngth of Mud Drum................. 12 ft. 6 in. 
Thickness of Mud Drum Plate........... 1% ins. 
Size of Steam Opening.............. earate Re 10 ins. 


8 
Number and Diameter of Dry Pipes......3—s in. 
Outside Dimensions of Setting ..23 ft. 3 ins. by 15 ft. 
Maximum Height of Boiler ove Floor Level 
18 ft. 3 ins. 


Shipping Weight per Battery......... 196,000 Ibs. 
SUPERHEATERS, 

YP soi we ie Fi SST Ae Se ae E Flue Fired 
Square Feet of Superheating Surface. .1,250 sq. ft. 
No. of TUDGB i csi:s 5 waraecens ticwieiads Sewanee ides 24 
Diameter of Tubes.............00 0c ceees 4 inches 
Shape of Tubes............... cece cc ccecncees => 


No. of Sections... ....6ccrsecnccennccseececsons 3 
Diameter of Connections to and from Superheater, 
= 3—5-in. pipes. 

The boilers are equipped with safety 
high and low-water alarms, which, together 
with other boiler fittings, are finished in 
polished brass. The feed and other aux- 
iliary pipe connections are of heavy brass 
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in the setting above the water tubes and 
form an integral part of each boiler. They 
are provided with proper connections for 
by-passing, and are designed to raise the 
temperature of steam delivered from each 
boiler at its rated pressure of 150 pounds 
per square inch to 550° F. 

Roney stokers were installed by West- 
inghouse, Church, Kerr & Co., and each 
pair of stokers is operated by a Westing- 
house special stoker engine. With coal 
supplied in proper size and with proper 
firing, the stokers are guaranteed to con- 
sume the coal completely and smokelessly. 
Other information regarding the stoker 
equipment is contained in the following 
table: 


STOKERS. 
TYPO serisini oag iaee ek eae Roney Overfeed 
idth, Over All........-- cee eee eee 12 ft. 6 ins. 
Length, Over All.......... 00. cceeeeee 8 ft. 2 ins. 
Grate: Areas cis sins Scheer eek We leas 112 sq. ft. 
Weight, Each.........esssososessssesoo 21,600 lbs. 


Size of Stoker Engine. 
4% in. cylinder diameter, and 4-ihch stroke 
Horse-power of Stoker Engine, at 80 lbs. steam 


pressure 2.0... cece cece EEE f H.P. 
Horse-power Required to Operate Each Sto a = 
I 


Draft Required by Stoker, inches of Water.... ¥ 
Dran R uired at 150 per cent. Overload, Paen 

(e) Stepa re eee E E ES 
Rating, Coal per sq. ft. of Grate per Hour...15 Ibs. 
150 per cent. Overload Rating, Coal per sq. ft. 
rate per Hour.......sesessecsoocsees 22 Ibs. 


Two fuel economizers, made by the 
Green Fuel Economizer Company, Mattea- 


FIG. 4.—BOILER ROOM OF THE NEW YORK CENTRAL TERMINAL POWER STATION. 


superheater construction is that all joints 
are made metal to metal, without packing 
of any kind. The superheaters are located 


wan, N. Y., are installed in the smoke flues 
at the rear of the boilers. Each unit con- 
sists of eight vertical cast-iron tubes con- 
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nected to headers at top and bottom, each 
row forming a section. The feed-water 


enters at the cooler end of the flue and 
leaves at the end nearest the end of the 
The usual scraping devices are em- 


boiler. 
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tion; these are 13% x 15 feet square at the 
top, and the chute opening at the bottom is 
19 feet above the boiler room floor. The 
ash pockets are of similar construction, but 
instead of slanting toward the boilers they 


oer wee er” 


rt . 
pin 


s FIG. 5.—VIEW OF STATION SHOWING CABLE TOWER AND CONDENSER. 


ployed for removing soot from the tubes, 
and these are driven by three-phase alter- 
nating-current induction motors. The prin- 
cipal dimensions of the economizers are 
tabulated below : 


ECONOMIZERS. 
No. of Tubes in Each Section.........ssesesss. 8 
No. of Sections in Each Economizer........... 44 


Length and Diameter of pee: 
10 ft. by y ins. diameter 
co 


Total Heating Surface of Each nomizer, 
4576 $4. ft 

Power Required to Operate Scrapers...... 2 H.P 

Size of Scraper Driving Motors........... 2 H.P 


Test Pressure for Economizer and Fittings 
350 lbs. Hydrostatic 


The stack is of the radial brick type and 
of ample size to handle normal and 50 per 
cent. over loads on the present boiler equip- 
ment and the two additional boilers for 
which space is reserved. It is 225 feet 
high with an internal diameter of 10 
feet, but is proportioned for an increase of 
50 feet, or 275 feet future height. The 
base is square, but changes to half-octagonal 
above the boiler room floor. The round 
section of the chimney begins just above the 
economizers. The chimney was built by 
the Alphons Custodis Chimney Construc- 
tion Company, New York. 

A complete system of conveyors and ele- 
vated storage hoppers is provided for hand- 
ling and storing coal and ashes: A trans- 
verse belt conveyor carries the coal from 
the receiving hopper, and a longitudinal 
bucket conveyor elevates it to the storage 
bins above. The system has a capacity for 
handling 30 tons of coal per hour. A coal 
trestle is provided at the rear of the build- 
ing, next the Palisades, by means of which 
carloads of coal are dumped directly into 
the receiving hopper and crusher. The 
pockets for the coal are of steel construc- 


slant toward the outside wall so as to de- 
liver ashes into the cars on the trestle out- 
side. The hoppers are carried partly by the 
side wall and partly by steel columns ris- 
ing at the boiler fronts and extending to the 
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Coal 1s dumped direct from the cars into 
the receiving hopper, whence it passes into 
a large coal crusher capable of taking care 
of 30 tons of coal per hour. From the 
crusher the coal is delivered into the con- 
veyor system consisting of a belt conveyor 
running transversely a distance of 18 feet 
and a bucket conveyor which receives the 
coal from the belt conveyor ami carries it 
to the storage pockets. The belt conveyor 
is I8 inches wide and is designed for a 
belt speed of 400 feet per minute. The 
main bucket conveyor is of the usual link 
type. Automatic trips are located over the 
storage pockets to dump the buckets wher- 
ever desired. A reversible variable-speed, 
three-phase alternating-current motor is 
used to drive the bucket conveyor, while 
the belt conveyor and coal crusher are 
driven through a counter shaft by a vari- 
able-speed, three-phase non-reversible, 
alternating-current motor. The ashes are 
taken directly from the ash-pits by the 
main bucket conveyor, an apron being pro- 
vided to permit of their being scraped into 
the passing buckets. The entire conveyor 
equipment, including the crusher, was fur- 
nished by the Exeter Machine Works, of 
Pittston, Pa. 


The boiler feed and blow-off piping have 
been carefully designed, so that troubles 
from leakage of blow-off valves are pro- 
vided against, and the possibility of shut 
down of any boiler, due to lack of feed- 
water supply, is eliminated by a duplicate 
system of feed piping. The boiler-feed 
piping system is carried entirely in the 
basement below the boiler-room floor. A 
duplicate source of water supply for the 
boiler feed pumps is provided at the south- 


FIG. 6.—CONDENSING AND OIL FILTERING OUTFIT IN BASEMENT. 


roof trusses. The total storage capacity is 
140 tons of coal, and the ash hoppers are 
designed to take care of three days’ accu- 
mulation. The entire system is automatic 
in its operation. 


west corner of the boiler room basement, 
where connections are made with the high 
and low-pressure water mains of the city 
of Weehawken, N. J. Duplicate suction 
connections lead from Worthington water 
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meters to the feed pumps. These pumps of each of the three steam drums of each 


deliver through the feed-water heater to the _ boiler. 
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or both may be by-passed at once, so that 
in this way either one or both of the feed 


The feed-water connections are very flex- 
mains, from which connections are made ibly arranged. Either the feed-water heat- 
to the boilers. The feed enters at the base ers or the economizers may be by-passed, 
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pumps may deliver either cold or hot water 
to the boilers through either leg of the du- 
plicate system of piping. Galvanized mild 
steel pipe, tested at 400 pounds hydrostatic 
pressure for 48 hours, is used throughout 
the entire feed system, and relief valves 
are located in the delivery of each pump, 
so that excessive pressure in the feed sys- 
tem, due to a delivery pipe from the pump 
being clogged, is prevented. 


FIG. 7.—CROSS-SECTIONAL VIEW OF STATION AND SECTIONAL AND LONGITUDINAL ELEVATION OF BOILER ROOM. 
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Two boiler feed pumps are provided, 
each of which is capable of feeding the en- 
tire equipment. The pumps are Worthing- 
ton outside-packed plunger pressure pumps, 
with “pot” valves fitted to handle cold 
water. Each has steam cylinders 12 inches 
in diameter and water cylinders 714 inches 
in diameter, with a common stroke of 10 
inches. The capacity of each pump is 
22,000 gallons of water per hour delivered 
against a pressure of 300 pounds at a pis- 
ton speed of not over 100 feet a minute. 
The pumps are located on the boiler room 
floor adjacent to the base of the stack. 
The feed-water heater is located directly 
above the feed pumps, upon a special steel 
platform, as shown in Fig. 7. This heat- 
er iS a vertical Wainwright enclosed-tube 
type heater and is capable of raising the 
temperature of 70,000 pounds of feed water 
per hour from 40° to 100° F., with 7000 
pounds of exhaust steam at atmospheric 
pressure. The blow-off piping system in- 
cludes, besides the three blow-off connec- 
tions from each boiler, a blow-off from each 
economizer and one from the feed-water 
heater. These all empty into a special 
blow-off tank through a 4-inch blow-off 
main ; a 6-inch overflow leads from this tank 
to the sewer. The blow-off connections 
from each boiler consist of three 24-inch 
asbestos-packed blow-off cocks at the mud 
drum, these cocks being connected to the 
blow-off main through a 2%4-inch Cadman 
angle blow-off valve. The blow-off piping 
is flange-connected and tested under high 
pressure. Tees and crosses are used in place 
of elbow fittings wherever possible, blank 
flanges being applied to the vacant sides, 
thus permitting ready access for cleaning 
out pipes. The blow-off tank is located be- 
neath the feed pumps and consists of a 
horizontal cylindrical tank 4 feet in diame- 
ter and 11 feet long. It is designed to 
withstand a pressure of 200 pounds per 
square inch and is fitted with two inlets 
on the top for receiving the blow-off con- 
nections from the boilers, and a 6-inch pipe 
leads from the top of the tank to the roof. 
This serves as a vapor discharge to atmos- 
phere. A 6-inch overflow also leads from 
the side of the tank to the sewer. 

Figs. 2 and 7 show plan and elevation 
views of the power house as well as the 
steam piping system. The main system is 
laid out with great care to provide for ex- 
pansion, and lap-welded mild steel pipe is 
used throughout. The system begins at the 
I0-in. emergency and hand-stop valves on 
the connections from the three superheaters 
of each boiler and lead through easy bends 
to a 12-in. steam header on the boiler room 
side of the division wall, from which con- 
nections are made to the engines and aux- 
iliary steam pipe system. The steam head- 
er is carried on a pipe gallery in the rear 
of the economizer setting at a height of 
1912 feet above the boiler room floor. 
Where the gallery is interrupted by the 
base of the stack, the header is carried 
around in a loop with double-elbow verti- 
cal off-set connections at each end. The 
header is arranged in sections, so as to per- 
mit of individual connections between adja- 
cent boilers and engines. There are four 
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sections connected by stop valves, and each 
of the sections connect with one boiler and 
one engine. This makes a flexible and con- 
venient arrangement, since the equipment 
can be cut into four practically separate and 
individual power plants. The header is 
fastened rigidly at the middle point of each 
portion of the gallery and allowed to ex- 
pand in either direction. Provision is made 
for expansion at intermediate points of sup- 
port. Ten-inch stop valves are provided 
in each boiler connection, one at the boiler 
outlet and another close to the header. 
Two valves are provided in each engine 
connection, one the engine throttle and the 
other an angle valve just above the header. 
All connections are made to the header at 
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Corliss design recently brought out by the 
Westinghouse Machine Company. They 
operate at a throttle steam pressure of 140 
pounds and at an exhaust vacuum of 25 
inches. They are designed with particular 
reference to parallel operation and have 
similar characteristics of speed regulation. 
The engine guarantee provides that when 
the load is suddenly thrown on from no- 
load to full-load the engine shall not vary 
in speed sufficiently to permit the generator 
to run ahead or fall behind a machine run- 
ning at absolutely constant speed of the 
same number of revolutions per minute, 
by more than .15 of one degree. The im- 
portant dimensions of the engines are pre- 
sented in the following table: 


Taste I.— ENGINE DIMENSIONS 


1200 H.P. 6so H.P. 

Diameter of high-pressure cylinder............. ccc eeceewceeece PT eee eer eran reer rire et 20 

Diameter of low-pressure cylinder. .............. cece cee wee enee 48 IMS... 6... eee ee emcee -40 
Length of strokessrssess iseis Vendy EREE EE EEEE EE EE a:a 48 ING... cece aaea NS -42 ins. 

Speed, normal full load......... cece cece eee ee eeas 94 rev. per min............... 120 rev. Bi “bp. 
Horse e power indicated, normal.......... 2. ..00 seveeeees 15200: WiOeoscccdas o4Gatesesecen wes 8 hp. 
i oft, high-pressure cylinder, Dorma oere u an euT E EEES 20 per Cent........... 45964 6409-4 ee seien 
Cut off, low-pressure cylinder, normal................2005 34 per Cènt seses ci aaa ieie aa 
Cut off, high-pressure cylinder, MAXİM lw. s 4s soe eee nee 75 POP Cent.s.sss.s. — sesosososoo ETETE 
Diameter of crank shaft, center. .......ssssusssosessececerososo BU ADB E E oR R ae 17 ins. 
Diameter of crank ‘shaft, bearings.............cccceccccececees TS 10S aoe ive bd ae eee es -19 ins. 
Camel ri of pieron n rods, TT a E E EE Eee aa aw Owe ADS ceria nese aka eas 00000 GH ins. 
Face of crosshead gibs.................4. 22 ins. long PY, 11 ins. Wide......seessssoe oooccooeceeoos 
Crosshead pins ......ssesssossonrsesssses length 9 ins.; 3 iameter 8 jiss ‚length, 734 ins.; 'diam., 634 ins, 
Crank pins ......ccccssnssceevccucssenne length 9 ins.; diameter snlength, 7¥% ins.; diam., 734 ins. 
Main bearings ..........2...- ke Keren length 36 ins.; diameter 1 ins: . length, 30 ins.; diam., 15 ins. 
ngth of connecting rods, center to Center.........sssssssese 192 INS... cee ceesseneeneees 115% ins. 
Diameter of connecting rods, at center........... cece cee ceseveee 6 INS hs oiana ENEFA baw s ins. 
Diameter of flywheel 0 60s eeecee weenie hack Soe eS Ra eee 216 INS 6 nie hassle wage Daw owe 180 ins. 
Wee of face of fly wheels os.cca die iseyaiica awe ees Ros See Eee eRe 19 Noises Aue vee ET 14 ins. 
cight t of flywheel. ....es.sesesoessesesesserssesesecessses 60,000 Ibs............cceeeeeee 40,000 Ibe. 
The ess of piston, H. P. Cylinder................- sees eee eeee 12 INS sce pent se asawa e 10 ins. 
hickness of piston, L. P " Cylinder E SUE faced Bea tise wash Oc pet Re AOS y 09 0a Soc Ve Va A sees 20 ins, 
iameter of main throttle valve... cc cece cece neres erene 8 oe 7 ins. 
Diameter of main exhaust valve..... 0.6... 0. eee eect cece eee TB ins... . 0. cee ee asec inea taana 14 ins. 
Length of engine, over all.........--: eee eee eect eee e ees 33 ft. INS EE TE E T 28 ft, 8 ins. 

Width of engine, over all..........uusnunesususrennsenserrerenen E E E E E T ge 

Height of engine, over all....... 6... cece eet e tee e enter tener eens a tise ewes Resessewane cous 

Total weight of engine, complete........... 0. cece eevee cece 280,000 IDS... ccc cece cceencvcves One Ibs. 


the top side. The connecting pipes are ar- 
ranged with long radius bends, the sharp- 
est of these being of 4-foot radius, which 
lead from each section to the auxiliary 
steam header in the basement. Drainage is 
carefully provided for in the entire system, 
and condensation is minimized by non- 
conducting coverings on all steam pipes. 

An auxiliary steam piping system is pro- 
vided to supply the pumps, stoker engines, 
exciter engines and condenser pumps. 
This auxiliary header extends through the 
engine room basement at the rear of the 
large exhaust header. It is made up of 
two sections of 8-inch pipe, each fed from the 
main steam header by 4-foot radius bends; 
both sections are joined together at the 
middle by a long radius bend of 6-inch pipe 
to provide for expansion. A 4-inch branch 
supplies the pumps in the boiler room, and 
a 6-inch loop extends across the engine 
room basement to supply the exciter en- 
gines and condenser pumps. Auxiliary 
connections are also provided from this 
header to the low-pressure cylinders of the 
large engines. The auxiliary header is 
divided into two sections by a stop valve so 
as to eliminate a complete shut down in 
case of accident. 

The main engine equipment consists of 
two 1200-h.p. and two 650-h.p. compound 
condensing Corliss engines direct connected 
to three-phase, alternating-current gener- 
ators. They are of the heavy-duty cross 
compound type, with receiver, and the gen- 
erators are located between the cranks. 
The engines are of the improved horizontal 


The governors are of the safety fly-ball 
type and control the cut-off in both the high 
and low-pressure cylinders. The speed con- 
trol is such that speed variation does not 
exceed 2 per cent for a 5-pound change in 
steam pressure above or below normal, 
and 3 per cent when full rated load is in- 
stantly thrown on or off. In addition to 
the safety feature of the governor, the en- 
gines are fitted with Monarch safety stops, 
which are arranged to automatically cut off 
the steam supply in case the engine speed 
increases more than five revolutions above 
normal. The engines’ operating the excit- 
ers are 90-h.p. vertical cross-compound non- 
condensing engines of standard Westing- 
house design. Each is direct connected to 
a 50-kw., direct-current generator and oper- 
ates at the same steam pressure and super- 
heat as the larger engines. 

The cylinders of all the engines are de- 
signed to permit two reborings, and expan- 
sion and contraction are carefully provided 
for in their construction. Metallic packings 
are used throughout and each cylinder is 
covered with magnesia non-conducting cov- 
ering and lagged with polished sheet-iron 
lagging with copper corner strips. Snift- 
ing valves are provided on each cylinder 
and connections are also provided at each 
end for indicators. 

The oiling system is’ quite complete. A 
complete automatic closed oiling system is 
provided on each engine, in addition to 
triple sight-feed lubricators and hand cyl- 
inder oil pumps upon each cylinder. Drip 
pans and return pipes collect and lead the 
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used oil back through an oil filter and 
purifier to a 150-gallon return tank, whence 
it is pumped to an elevated 150-gallon sup- 
ply tank. A complete piping system leads 
from this tank to the various sight-feed oil 
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the vacuum when the generators are run- 
ning at their full rated load. The capacity 
of the circulating pumps is sufficient for 
condensing all the steam and also provides 
for heavy overload. 


FIG. 8.—PARTIAL VIEW OF SWITCHBOARD. 


reservoirs and to all other parts of the ma- 
chinery requiring lubrication. 

Two systems of exhaust piping are in- 
stalled; one taking care of the exciter en- 
gines, condenser pumps and boiler-feed 
pumps, and the other taking care of the 
exhaust from the main engines. The for- 
mer delivers to the atmosphere through the 
feed-water heater, while the latter delivers 
to the condenser. The main exhaust is 
made up of two sections, one of 20-inch and 
the other of 30-inch cast-iron pipe running 
horizontally through the engine-room base- 
ment to the condenser connection outside 
the southern end of the building. The con- 
denser, which is shown in Fig. 5, is of 
the barometric central-jet type. It is situat- 
ed over the hot well and is connected to a 
30 x 20 x 20 x 24-inch cross in the ex- 
haust pipe riser, on the top side of which 
cross is a 24-inch atmospheric relief valve. 
The condenser has two cast-iron cones, 
each flanged for a 20-inch exhaust connec- 
tion, and it also has a 10-inch cold-water 
injection connection. A dry air connection 
is provided, and a Io-inch tail pipe extends 
from the condenser chamber to the hot 
well. Circulating water is furnished by 
two steam-driven centrifugal pumps, which 
take their suction through special strain- 
ers and foot valves from an intake well re- 
ceiving water from the Hudson River. 
The suction connections are of 12-inch, 
„and the delivery of ro-in. pipe. A dry 
vacuum pump is provided for removing the 
accumulated air from beneath the condens- 
ing cones. The capacity of the condensing 
outfit is sufficient to take care of 55,000 
pounds of exhaust steam and to maintain 


The engine room is provided with a 20- 
ton single-trolley traveling crane, having a 
50-ft. span. This was furnished by the Al- 
fred Box Company, Philadelphia, Pa., and 
is operated by hand power from a platform 
suspended from the bridge. 
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ufacturing Company, two 400-kw., 2300-volt, 
three-phase, 6o-cycle alternators built by 
the General Electric Company; one 100-kw., 
2300-volt, 60-cycle, 600-volt, 25-cycle motor- 
generator; two 50-kw., 250-volt, direct-cur- 
rent exciter units, one 20-h.p. and one 15- 
h.p., 220-volt induction motors, one 5-h.p. 
and four 1'%-h.p., direct-current motors. 
Nineteen 110-volt, alternating current, and 
eight 220-volt, direct-current arc lamps, to- 
gether with 185 16-c.p. incandescent lamps 
are used in lighting the station. 


The switchboard is located on a gallery 
in the southeast corner of the engine room, 
as shown by Fig. 1. It is of standard Gen- 
eral Electric make and is made up of 28 
panels. Their order from right to left is as 
follows: Three exciter panels, five blank 
panels and eight feeder panels. The first 
of these feeders is blank, the next feeds 
Piers 2, 3, 4, ice house and transfer bridges 
for car floats; the next supplies power to 
the coaling station and the next furnishes 
power to the central station auxiliaries. 
Then follow lighting panels, one feeds the 
marine repair shop and new ferry house, 
another serves Piers 2, 3, 4, transfer bridges, 
old grain elevator, yards and signal tower, 
another lights the passenger station, engine 
and gas house, coaling station and milk 
sheds, while the last serves the power sta- 
tion. A totalizing panel for the 2300-volt 
current comes next, followed by four pan- 
els, two of which are devoted to the motor- 
generator set and two to the 2300-volt gen- 
erators. The next panel is vacant and is 
followed by two 600-volt generator panels 
and one totalizing panel for the 25-cycle 
current. The last three panels on the board 
are feeders supplying the new grain ele- 
vator with electricity for light and power. 


FIG, 9.—MOTOR-GENERATOR AND EXCITER UNITS. 


The circuits supplying light and power to 
the new grain elevator run across the yard 
in underground conduit to a manhole in 
front of Pier 8 and then continue parallel 


The electric equipment at the power house 
comprises two 750-kw., 600-volt, three- 
phase, 25-cycle, alternating-current gener- 
ators built by the Bullock Electric & Man- 


508 


to the Hudson River to a manhole in front 
of Pier 7, whence the wires lead to the ele- 
vator. 

The elevator equipment consists of 
twenty-three 100-h.p., 550-volt, three-phase, 
25-cycle induction motors driving elevator 
legs; two 75-h.p., seventeen 40-h.p., two 10- 
h.p. and one 5-h.p. induction motors with 
their starting compensators, fuse casings, 
etc. These are with few exceptions of Gen- 
eral Electric make. Seventy-eight 32-c.p., 
three hundred and thirty-five 16-c.p. and 
ninety-six 8-c.p. incandescent lamps are used 
for lighting this elevator and two 4000- 
watt and three 2000-watt electric heaters 
are also installed. 

The other feeders for lighting and power 
are carried from the switchboard in lead- 
covered cables of No. 2 B. & S. wire to the 
top of the cable tower shown in Fig. 5, 
whence they are distributed on overhead 
pole lines to the various points of current 
consumption. The main pole line skirts 
the foot of the Palisades and branches, car- 
rying sub-feeders cross the yards to the 
water front wherever necessary. 

The motor equipment along the water 
front and in the yards is as follows: At 
the transfer bridges for car floats two 10- 
h.p., 440-volt induction motors are used in 
operating the aprons; the coaling station 
is equipped with a 15-h.p. induction motor, 
and the ice house has one 3-h.p. and one 
5-h.p. induction motor for operating an ice 
crusher, etc. Piers 1 and 2 have each two 
5-h.p. induction motors for operating bag 
and sack conveyors and one 1I-h.p. motor. 
Pier 4 is equipped with one 1-h.p. and four 
5-h.p. induction motors; it is lighted by 
forty-six arc lamps and four incandescent 
lamps. 


Piers 2 and 3 have 336 and 273 incan- ` 


descent lamps, respectively, with an arc 
lamp outside each pier. Enclosed arc lamps 
are used throughout the yards, at the marine 
repair shop, ferry house, yard master’s office, 
ice house, transfer bridges, marine and lo- 
comotive coaling station, ferry bridges, pas- 
sages, waiting rooms, racks, railroad plat- 
forms, immigrant waiting room and express 
sheds. A small motor-generator is located 
in the railroad station to furnish 220-volt, 
direct current for operating fan motors in 
the restaurant. 

The transformer equipment throughout 
the yard is as follows: At the ferry house 
Pier 17, one 7!4-kw.; marine repair shop, 
one 15-kw. and three 30-kw.; grain ele- 
vator, Pier 8, one 25-kw.; Pier 4, two 15- 
kw. and three 7!4-kw.; shop and signal 
tower, one 10-kw.; Pier 3, one 30-kw. and 
three 3-kw.; paint shops, one 5-kw.; ice 
house, one 5-kw.; Pier 2, one 30-kw. and 
three 10-kw.; transfer bridge, three 5-kw.; 
milk platform, one 10-kw.; coaling station, 
three 5-kw.; engine house, one 5-kw.; sub- 
Station near ferry, one r1oo-kw.; marine 
coaling station, one 3-kw. and three 
others. j 

We are indebted to Mr. Edwin B. Katte, 
electrical engineer of the New York Central 
& Hudson River Railroad, who designed 
the plant, and to Mr. J. Stehlin, mechanical 
engineer, for courtesies extended in the 
preparation of this article. 
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METALLIC PACKINGS. 


BY R. T. STROHM. 


Metallic packings for the rods and stems 
of steam engines, compressors and the like, 
are intended not only to fulfil all the pur- 
poses for which fibrous packings are used, 
but also to give increased durability. Be- 
ing made of metal, it is reasonable to sup- 
pose that the amount of wear between the 
packing and the rod will be considerably 
less than in the case of fibrous packing. 
This conclusion is borne out in practice, 
since a rod which is properly packed with 
a metallic packing will give a much longer 
service, before repacking, than if it were 
supplied with the ordinary fibrous kind. 

But, further than this, the metallic variety 
is also intended for situations and condi- 
tions under which the ordinary packings 


would fail entirely, or at best have only a 
Engines us- 
ing highly superheated steam or even sat- 
urated steam of extremely high pressure, 
present such conditions. The vegetable 
nature of most of the fibrous packings 
makes them readily susceptible to the ac- 
tion of steam at high temperatures. It is 
true that fibrous packings composed large- 
ly of asbestos have been put forward for 
high-pressure work, and have met with suc- 
cess. But there is this point to be remem- 
bered: No fibrous packing can preserve its 
original inherent lubricating qualities for 
any great length of time when subjected to 
high pressures and temperatures. And 
this accounts for the burning out of some 
fibrous packings. Once the material has 
lost the greater portion of the lubricant 
with which it was originally saturated, it 
will grow dry and hard, and repacking will 
be necessary to prevent damage to the rod. 

With metallic packing there is no need 
of anxiety on the part of the engineer lest 
the packing char or burn. Its metallic na- 
ture prevents such action. However, it 
does become necessary to furnish continu- 
ous lubrication so that the friction with the 
rod shall be reduced to a minimum, the 
wear lessened, and the life of both rod 
and packing extended. In this case, there 
is no reliance, for continuous operation, 
upon the lubricant contained in the pack- 
ing when first put in place. It is to be un- 
derstood that the foregoing remarks apply 
to those forms of packing built up of solid 
metal rings, and not to the plastic varieties. 

In Fig. 1 is shown a form of metallic 
ring packing, made up in rings of the proper 
size to fit the rod and stuffing-box. These 
rings are placed one on top of the other 
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until sufficient to fill the stuffiing-box prop- 
erly, after which the gland is tightened, as 
in the case of fibrous ring packings. 

The material of which the ring is com- 


posed is a soft anti-friction metal, which, 


after being drawn into fibres, is wound into 
rings of approximately the size and shape 
required and then saturated with graphite 
and high-grade mineral oil. The rings are 
next placed in molds and heavy pressure 
is put upon them to bring them to the exact 
size, after which they are covered with a 
thin coat of rubber. This rubber simply 
holds the rings in shape while they are be- 
ing handled, and is quickly worn off on the 
side. next the rod, leaving a bright, soft, 
oily, metallic surface against the rod. The 
ring is elastic, and, being of a metallic 
alloy which melts at more than 500° F., 
there is no danger of its failing even under 
extraordinary conditions of pressure and 
temperature. 

There are a number of packings of this 
nature, differing simply in the form in 
which they are sold. In one case, the bab- 
bitt is fused with graphite so as to form a 
spongy mass, into which oil is mixed until 
a plastic substance is formed which may be 
pressed easily into any stufing-box. In an- 
other, the mixture has a granular appear- 
ance, and is put up in long, narrow cotton 
bags, much resembling sausages. Lengths 
are cut from these to form rings which are 
applied in the same way as rope packings. 
The cotton soon wears away, leaving the 
composition next the rod. 

In Fig. 2 is shown a form of wedge 
packing. Each of the rings 4, B, C and 
D is made in two pieces, molded to the 
wedge form as shown, with one flat face 
and one beveled on each. The flat faces 
of each pair of adjacent rings are placed 
together, so that when a slight pressure is 
brought to bear by the gland, the rings slip 


along their beveled faces, thé rings A and 
B being forced against the rod and C and 
D against the walls of the stuffing-box. 
The rings are composed of bearing metal 
and graphite, and can be made to fit any 
form of stuffing-box. 

A simple form of metallic packing is 
shown in Fig. 3. It is composed of rings 
made in halves, which are placed around the 
rod in such a way as to break joints. The ' 
central ring A is forced against the rod, 
and the end rings B and C against the wall 
of the box. Thus, the babbitt ring A makes 
the joint. The spaces between and out- 
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side the rings permit the collection of con- 
densation and lubricants, which are relied 
upon to keep the packing cool. This is a 
floating packing, also; that is, it follows the 
rod when the latter has a slight lateral 
movement due to imperfect alignment. 

The great majority of metallic packings, 
instead of being either plastic or elastic, 
are of the solid type, like that illustrated 
in Fig. 4. This figure shows the packing 
applied to a rod without making use of the 
old stuffing-box and gland, which is the 
manner in which many metallic packings 
must be applied. The reason is that the 
construction of the packing is such as to 
prevent its going into the stuffing-box. 

The packing consists of three pairs of 
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rings at A, B and C, each pair contained 
in grooves in a casing. These grooves are 
just wide enough to allow the two rings to 
fit in snugly side by side, and not too 
tightly to prevent lateral motion. The 
packing rings thus are floating, that is, 
moving with the rod, so that if the rod is 
not centered exactly, or if it is slightly bent, 
the rings are free to follow it in its lateral 
movement in the box. 

Each ring is composed of three sections, 
the mode of cutting the ring being clearly 
shown in Fig. 5. The three segments meet 
along the faces A, B and C, and, if these 
lines are prolonged, they will intersect so 
as to form an equilateral triangle whose 
center is at the center of the rod. The 
purpose of this is obvious. Frequently, the 
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‘rod is not uniform in diameter, or, perhaps, 
it may be worn slightly oval. Ifa solid ring 
were used about the rod, leakage would 
certainly follow. But, with the three-piece 
ring, the sections may adjust themselves to 
the shape of the rod. If the rod diameter 
increases slightly, the sections are forced 
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apart, sliding upon the flat surfaces A, B 
and C. This enlarges the triangle formed 
by these faces, but its center still lies at the 
rod center. 

A spring, D, surrounds each ring, lying in 


FIG. 5. 


a groove cut for it in the back of the ring. 
It is made of a composition of metals 
which is unaffected by heat, and it holds the 
segments of the ring together, close to the 
rod at all times. The rings themselves are 
commonly made of soft grey iron, since it 
meets all ordinary requirements. However, 
for special conditions, brass and bronze may 
be used. The casing containing the rings is 
made of cast-iron, and it is customary to 
put a lead wire gasket against the flange of 
the stuffing-box, as at E, to prevent leakage 
past the casing. 

The casing containing the packing rings 
may be made either solid or split in halves. 
It is evident that if made solid it will be 
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FIG. 6. 


necessary to disconnect the piston rod in 
order to apply the packings. The split case, 
on the other hand, may be placed on the 
rod and then bolted together. 

A packing of somewhat similar nature is 
shown in, Fig. 6. Here, however, the ordi- 
nary stuffing-box is used as a receptacle for 
the case containing the rings. The rings 
are laid together in pairs, each pair occupy- 
ing a separate groove, allowing lateral vi- 
bration. Each ring is composed of two 
pieces, which are dowelled together and sur- 
rounded by a spring. In applying the 
packing, the rings are placed on the rod so 
as to break joints, the case placed over 
them and screwed together, and the whole 
slid along the rod into the stuffing-box. 
Both the rings and the case are given a 
coating of cylinder oil while they are being 
put together, and a lead joint 1s made be- 
tween the bottom of the case and the bot- 
tom of the stufiing-box. 
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The packing illustrated in Fig. 7 differs 
in some of its details from the two just de- 
scribed, although its general arrangement 
is much the same since it has six rings, in 
three pairs, placed in casing compartments. 
The casing, however, is not a single piece, 
but is made up of several separate parts. 
The packing rings, also, are different. In 
each pair there is a broad ring and a narrow 
ring. The broad ring, shown at A, is of 
three segments, held together by the usual 
outside spring. But one segment carries 
the dowel pin B, which fits into the open- 
ing between two of the segments of the ad- 
jacent narrow ring, C. This provision as- 
sures the placing of the rings of each pair 
in such relative positions that the points 
where the segments of one ring meet shall 
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come midway between the points on the 
adjacent ring. The narrow ring C, while 
composed of three parts, is surrounded by 
an outer or cap ring D, which is grooved 
to contain the spring, E. It will be ob- 
served that when the packing is applied 
outside the box, it extends for a consider- 
able distance along the rod. If there is very 
little clearance between the crosshead boss 
and the gland, it may be impracticable to use 
metallic packing of this kind. 

Some novel features enter into the con- 
struction of the packing shown in Fig. 8. 
The usual three-part casing is used, con- 
taining three pairs of packing rings, which 
are free to move sidewise in their several 
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compartments. Each one of the rings is 
divided into three pieces, which do not meet 
one another when placed around the rod, 
but are held together by a split ring, 4, 
against which press flat springs. This is 
perhaps more clearly shown in Fig. 9, which 
represents a section at right angles to the 
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axis of the rod. In this figure, the three 
parts of the ring are shown at 4, B and 
C, surrounded by the split ring, D. Be- 
tween this ring and the solid outer casing, 
E, a number of flat springs, F, are placed. 
The pressure of these springs forces the 
ring segments tightly against the rod, while 
the ring, D, prevents displacement of the 
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pieces. The pin, G, which is placed in one 
of the sections, and extends into the open- 
ing between the ends of the split ring, D, 
prevents the rings from turning on the rod, 
and thus assures the fact that the ring 
joints of adjacent rings shall always be 
staggered, thereby avoiding leakage. 

Fig. 10 shows a longitudinal section of 
a packing which presents a number of in- 
teresting features. At the bottom of the 
stuffing-box is a flanged ring, A, which 
serves to hold one end of the helical spring, 
B central in the box, thus preventing its 
touching the rod and scoring it. This spring 
presses against the follower plate C and 
thus holds the packing in position. The 
outer face of the ring plate C is beveled 
and fits snugly against the babbitt packing 
ring D. The latter in turn bears against 
a smaller babbitt ring E, which is beveled 
at the same angle as D along the outer 
face. Both of the rings D and E are en- 
closed by the casing F. It is evident that 
the pressure of the spring B is transmitted 
to the follower C and thence to the packing 
rings, which, because of the wedging effect 
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of the casing F, are forced tightly against 
the rod, sliding inward upon both C and 
F. The rings D and E are split, but their 
joints are staggered to prevent leakage, a 
lug on E being supplied so as to insure the 
correct relative positions of these rings. 
The straight projection or lip at the inner 
end of the casing F is to enclose the ring D 
and receive the follower C. The outer end 
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of the casing is given a concave face, which 
fits upon the convex surface of thé ring G. 
The curved surface along which F and G 
meet is spherical, and the joint is, therefore, 
a ball joint, which permits the rod to move 
somewhat in any direction, laterally, with- 
out causing leakage. The joint between 
the ring G and the gland H is a ground 
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joint, to preclude escape of steam. Thus all 
chance of leakage along the rod is cut off. 
Between the gland and the flange of the 
stuffing-box a joint is made with a soft 
copper wire J, thus effectually preventing 
escape of steam at this point. This packing 
is not designed differently for each separate 
case, but is capable of being applied to any 
engine without necessitating any change in 
the stuffing-box. This is a point consider- 
ably in its favor. 

A packing which has great flexibility is 
shown in Fig. 11. The flat ring A is placed 
at the bottom of the stuffing-box, and in- 
side it the coiled spring B. Upon the spring 
is set the collar or flanged follower C, its 
flange bearing against the soft metal pack- 
ing rings D, E, F, enclosed in the cup G. 
Then a ball ring H, whose cross-section is 
a quadrant, is located with its flat face 
against the outer end of the cup, and the 
ball seat, with its concave face, is laid up 
against the ball ring. This ball seat J holds 
a second spring, which is followed by an- 
other series of rings in the same order as 
previously described. Thus, there are prac- 
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tically two sets of packing, one in the stuff- 
ing-box and one in the casing outside it. 
As in the previous type, the pressure of 
the spring is just sufficient to hold the 
parts in place against the friction. The set- 
ting of the packing rings against the rod 
is done by the steam pressure, so that the 
friction is not the same at all points of the 
stroke, but varies nearly with the change of 
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pressure in the cylinder. The taper on the 
inside of the cup G serves to force the 
rings against the rod, when they are acted 
upon by the steam pressure. The ball joint 
permits vibration without leakage. A cop- 
per or lead wire joint is made at K to pre- 
vent escape of steam. At L is a small hole 
tapped for the attachment of a drip pipe, by 


_ which all moisture of condensation which 


works out along the rod may be removed. 
The same hole may also be used for in- 
jecting oil into the casing to lubricate the 
packing. Oiling in this manner gives a bath 
of lubricant contained in the casing, through 
which the rod must move. This avoids the 
unsatisfactory method of lubrication often 
adopted—dropping oil on the rod just out- 
side the stuffing-box and trusting that it 
will work its way inward to the packing. 
The babbitt rings D, E, F, which come 
in contact with the rod, are cut in halves, 
with perhaps a sixteenth of an inch between 
their ends. When the rings have conformed 
to the shape of the rod, the ends of the 
rings will soon meet, which prevents their 
being jammed further into the cup, thereby 
prolonging their life, without spoiling the 
tightness of the joint. : 
Another packing applied in an external 
casing is lilustrated in Fig. 12. The pack- 
ing rings A and B, lined with babbitt C, 
are held between the two collars D and E. 
The faces of these collars are at right an- 
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gles to the rod axis, and hence the packing 
rings are free to slide from side to side. 
The springs F, F, serve to hold the rings in 
place when there is no steam pressure upon 
them. With steam pressure in the chamber 
H, the rings are held tightly against the 
rod. 

Each packing ring is in two parts, mak- 
ing four segments in all, which are inter- 
locked when in place. Fig. 13 shows a 
transverse section along the plane in which 
the two rings meet. A and B are the two 


parts of one ring and C and D the babbitt. 


projections from the other ring. The two 
parts 4 and B are held together by a band 
spring, C, which in Fig. 12 is denoted by G. 
The pins E, E, prevent the shifting of the 
steel spring around on the ring. 

In Fig. 14 is shown a single segment, 
from which its form and construction is 
apparent. The lug A is merely an exten- 
sion of the babbitt lining B of the ring. 
The distance this lug projects is just equal 
to the width of a ring. The projection has 
two flat surfaces, meeting at right angles, 
and one curved surface whose curvature is 
that of the rod. When the segments are 
put together this lug fits beneath the two 
ends of the adjacent ring, as shown at C, 
Fig. 13. 

These are by no means all of the types 
of metallic packings. There are many more. 
However, the various kinds illustrated will 
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serve to indicate the ends toward which 
designers have worked to produce a good 
metallic packing. First, tightness of joint, 
whether under steam pressure or under a 
vacuum ; second, a minimum of friction and 
wear; third, simplicity and freedom from 
continual care and adjustment; fourth, ap- 
plicability to various conditions without 
change in the design or construction of the 
engine; fifth, low first cost and reduced 
cost of maintenance. The packing which 
combines the greatest number of these de- 
sirable features is, doubtless, the one which 
will be in greatest demand. 
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FIRE PROTECTION IN TELEPHONE 
EXCHANGES, 


BY H. S. KNOWLTON. 


The importance of preventing fire losses 
is recognized today in practically every 
branch of modern industry, but it would be 
difficult to point to any application of elec- 
tricity on a large scale where continuous 
service is of greater consequence than in the 
telephone exchange. Valuable as is the cen- 
tral station in urban and suburban life, and 
indispensable as is the street railway to 
both city and rural communities, the tele- 
phone is beyond question the greatest time- 
saving device of modern times, and there- 
fore the one thing above others which the 
business world is least able to spare, even 
for a single hour. 

At first blush, the telephone exchange of 
today might seem to be subject to but a 
slight fire hazard. There is no generation 
of power on an enormous scale; the build- 
ing is frequently heated by either a hot-air 
furnace of usual design or by a low-pressure 
steam boiler; the central office equipment 
presents no high-voltage problems in itself, 
and the wire plant is reasonably well pro- 
tected from foreign currents by the light- 
ning arresters and heat coils installed on the 
main distributing frame or in cable boxes 
outside the office. A careful examination 
‘of many exchanges, however, will show even 
today practices which deserve criticism, de- 


spite the lessons of the great conflagrations ` 


of 1904 in the United States and Canada. 
A great deal has been written about fire 
risks during the past year, and much has 
been done to reduce hazards in electrical 
work no less than in other spheres of activ- 
_ ity; but as long as the maximum of precau- 
tion is not observed, so long is the subject 
of vital importance. 

The fire risk in the modern telephone ex- 
change depends upon the external hazard, 
the internal conditions and the precaution- 
ary measures adopted. It is often difficult 
to so locate the building that it will be free 
from dangerous exposure to adjacent or ad- 
joining structures. If a ramshackle barn, 
shed, shop or tenement occupies abutting 
property, it is at times possible to purchase 
such realty at a fair price and entirely reno- 
vate it or else sell the site again for fire- 
proof buildings only. When this cannot 
well be done, recourse should be had to 
seamless fire shutters of wood covered with 
tinned iron and having locked joints, at all 
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exposed windows. In case such windows 
cannot be equipped with shutters—and often 
for aesthetic reasons this is the case—these 
windows should be glazed with wired glass 
set in metal-covered frame and sashes. On 
front windows, as in executive offices, etc., 
the risk is seldom as great as on the sides 
and rear, so that in cases where clear glass 
is used the metallic frames and sashes 
should be supplemented by tightly-fitting 
asbestos roller curtains. In all cases it 
should be possible to close shutters from 
outside as well as from within. 

Empty boxes and packing material should 
not be allowed to accumulate on the roof, 
and rubbish of any kind has no business in 
the yard unless it is stored in covered waste 
cans of metal construction. In the tele- 
phone business there is a constant tendency 
for rubbish to accumulate on account of the 
thousands of individual pieces of equipment 
used in central office work. These all come 
from the factories carefully packed, and the 


disposal of the packing cases and boxes is 


a matter of more than passing importance. 
Ashes have no rightful place in wooden bar- 
rels, and in the matter of these general haz- 
ards, the problem does not differ widely 
from that met in factory and power plant 
work. Incidentally, it is worth while to pro- 
vide every telephone office surrounded ‘by 
a yard with a coil of hose and movable hand 
reel capable of covering the premises, lo- 
cating faucets on each side of the building 
about two feet from the ground. On the 
roof a hose and water supply is also ex- 
tremely useful in case sparks and burning 
brands are blown upon it from external fires. 
The point of greatest danger from external 
hazards is usually in the operating room be- 
hind the switchboard. Windows are gen- 
erally cut in the wall here in order to pro- 
vide ample light for inspection and repair 
work in connection with the complex cable 
and cord circuits, relays, lamp and jack 
banks, etc., which make up the operating 
features of a multiple board. Wired glass 
and metal sashes can almost always be used 
in such windows with perfect satisfaction. 
Into modern exchanges s500-volt central 
station power circuits are frequently car- 
ried to supply motor-generators for storage- 
battery charging or elevator service. The 
usual precautions recommended by the Na- 
tional Board of Fire Underwriters are im- 
perative in such cases, particular care being 
taken to prevent contact of the circuits with 
wood or metal work, pipes and other cir- 
cuits. » Gasoline engines are also widely em- 
ployed in telephone exchanges for driving 
generators for battery charging work. The 
use and storage of gasoline is a matter of 
dangerous risk on telephone property for 
the reason that the gasoline vapor collects 
in low places where it is liable to explode 
when mixed with a certain percentage of 
air—about one volume of gasoline vapor to 
ten volumes of air—but if the apparatus is 
properly installed and maintained danger 
may be entirely avoided. An automatic 
valve which will cut off the supply of gas 
in case the engine stops should be fitted to 
every gas engine used in a telephone office, 
and the exhaust piping of either a gas or 
gasoline engine should be carried up to the 
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roof with the greatest possible directness. 
It is bad practice to discharge such pipes 
into chimneys, the better plan being to 
either run them upward to the roof through 
special fire-brick flues in the walls or else 
to extend them outside the building proper. 
Separating thimbles should always be pro- 
vided where such piping passes through 
woodwork. The storage of gasoline should 
be effected in a tank located well away from 
the building out-of-doors, say 30 or 40 feet 
from the walls. Fire protection engineers 
are unanimous in the opinion that gasoline 
should never be stored indoors in any quan- 
tity. When it is necessary to keep a gallon 
or two inside temporarily it should be held 
in a strong can with a self-closing cover, 
preferably painted with red stripes to call 
attention to its dangerous characteristics. 

In this connection the use of soldering 
iron heaters operated by either gas or elec- 
tricity deserves mention. The important 
point is to provide both irons and heaters 
with a non-combustible support. It is not 
uncommon to see heaters in operation on 
wooden shelves, so hot that the hand can 
scarcely bear continuous touch, and in other 
cases gasoline torches are set on operating- 
room floors in the most promiscuous fash- 
ion. Swinging gas fixtures and the careless 
use of flexible lamp cord around wood and 
metal work are responsible for fires in many 
cases. Paper should never be wrapped 
around incandescent lamp bulbs, particu- 
larly in the vicinity of switchboards. Wire 
guards ought to be used on all portable 
lamps, and half shades of metal in cases 
where screening is mecessary. Insulated 
keyless sockets are also preferable. Gaso- 
line torches and electric heaters ought never 
to be left burning or connected to the sup- 
ply circuit during the lunch hour, as the 
deserted condition of work rooms at such 
time of day offers especially favorable 
chances for the spread of incipient fires. 

In a properly designed and operated tele- 
phone exchange there should be slight oc- 
casion for the use of matches. An alterna- 
tive means of lighting the building is always 
important in case the regular service fails. 
Many offices are equipped with gas jets for 
emergency use, while others rely on candle 
lanterns. The careless use of matches is 
one of the most common facts of life, and 
in the telephone exchange precisely the 
same caution needs observance as makes for 
safety elsewhere. This means the storage 
of all matches in metal boxes with self- 
closing covers, instead of placing bunches 
on wooden shelves, on stray brackets, etc. 
Incidentally, the careless use of tobacco in 
work rooms, store rooms and closets de- 
serves severe condemnation, and the em- 
ployment of sawdust spittoons and com- 
bustible waste baskets has no place in the 
telephone office. 

A liberal supply of fire extinguishers, fire 
pails, sand buckets with scoops, dogskin 
gloves, asbestos or woolen blankets and 
waterproof covers should form a part of 
every exchange’s equipment, The use of 
water about the switchboard is poor policy, 
and here compressed carbonic acid gas ex- 
tinguishers are specially advantageous. Dry 
powder extinguishers or bellows filled with 


512 


such powder are often desirable, and for 
general use in hallways, closets and offices 
this type finds much favor. Sand buckets 
may be proportioned through the plant as 
follows: One bucket in the terminal room 
or at the main distributing frame, and in 
the operating room one near the head of the 
board and one for each five sections. Cor- 
rosive solution ought never to be used about 
switchboards and desks, distributing frames, 
etc., except in extremes to put out the fire 
when all other means are unavailable. As- 
bestos blankets are preferably about 36 
inches square, and good practice provides 
one for at least every ten sections of the 
switchboard. They are particularly useful 
in putting out fires caused by high-tension 
crosses. Waterproof covers for switch- 
boards and machinery are desirable in the 
event of the operating or the power room 
being flooded by the fire department. To 
avoid damage by water, switchboard cables 
should be run at least four inches above the 
floor, and whenever such cables pass 
through the floor the opening should be 
lined with a galvanized iron guard, prefer- 
ably projecting above the opening high 
enough to prevent water from flowing 
through. It is also important to provide 
such openings with closely fitting covers so 
that drafts of air cannot circulate between 
floors. 

The proper maintenance of fire-protection 
apparatus is a matter of the utmost impor- 
tance. Good practice now provides that 
water pails be refilled at least once a week, 


that weekly inspections by a responsible em- ` 


ployee be made of the entire equipment, and 
that extinguishers be discharged and re- 
filled certainly every twelve months. Valves 
and hose should be tested at least once a 
week, and fireproof shutters and doors ought 
also to be tried with equal frequency to 
make sure that they are in good condition, 
Thermostat alarms in out-of-the-way cor- 
ners of the plant are desirable, and between 
the cord shelf and the multiple ja¢éks on the 
switchboard asbestos fireproof barriers can 
be installed with profit. The nearest fire 
engine house should be equipped with a di- 
rect telephone line from the exchange. 

The safety of the operating force is of 
paramount importance, and ample facilities 
in the way of fire-escapes should be in- 
stalled. On account of the strict discipline 
necessary to insure good service, telephone 
operators as a class are usually cool-headed 
and can be managed in times of emergency 
with more than ordinary confidence. Never- 
theless, fire drills are worth instituting in 
offices where the operating room is above 
the second story, and there is good reason to 
provide at least two separated exits from 
such rooms to the street. Fire protection 
in telephone exchanges is a matter of many 
small details, but it is not a question of 
large expense, and there is no excuse what- 
ever for the continued existence of extra 
hazards in such installations. 


Old Engine—An engine, one hundred years 
old, has been displaced by a steam turbine 
at Greencroft Mill, Hyde, England. The 
crank shaft of the engine made 30 r.p.m.; 
that of the turbine makes 10,500 r.p.m. 


AMERICAN ELECTRICIAN 


ELECTRICITY IN SOUTH AFRICAN MINES. 


BY GEORGE E. WALSH. 


The use of electric mine pumping ap- 
paratus in the South African mines has de- 
veloped rapidly in the past year, and ever 
since the close of the Boer war activity in 
working the old and new mines has pro- 
gressed steadily. Electricity is gradually 
displacing steam and compressed air in 
South African mines for operating hoists, 
drills, stamps and general mine haulage, 
but in none of these departments is the 
change quite so noteworthy as in the pump- 
ing line. Attention has been called recently 
to the durability of the motors used in the 
Knight’s Deep mine prior to the war for 
pumping purposes, which after being aban- 
doned for over two years in the flooded 
mine were taken up and put into successful 
operation again. This incident is of value 
as indicating the kind of work demanded 
in many mines of pumping machinery. Un- 
less the pump motors are water-proof and 
reliable in damp places they cannot prove 
of great utility. Compressed air displaced 
steam to a large extent in the chief African 
mines because of this very quality. 

Electric mine pumping is accepted on 
the Rand as the most serviceable and satis- 
factory of any system yet tried. Nearly 
3,000,000 gallons of water have to be pump- 
ed out of the Knight’s Deep mine every 
twenty-four hours, which requires some 12,- 
ooo horse-power. At the Robertson shaft 
three electrically-driven pumps have been in 
operation for some time, delivering some 
400,000 gallons of water a day against a 
head of 1,250 feet. 

At the De Beers consolidated mines at 
Kimberley, electrical pumps have recently 
been put in operation. Two of them are 
of the centrifugal high-pressure type, cou- 
pled directly to polyphase motors, each 
capable of raising 1,000 gallons of water 
per minute to a total height of 320 feet. The 
pumps are operated by motors developing 
150 horse-power at 730 revolutions per min- 
ute. A smaller pump is operated by a 75- 
h.p. motor, and the water is raised 160 feet 
at the rate of 1,000 gallons per minute. The 
pumps are connected with the motors by 
flexible couplings. The overload capacity 
of the motors is 100 per cent, and the effi- 
ciency of fhe pumps is 75 per cent at full 
pressure. The motors are of the enclosed 
type and practically waterproof and damp- 
proof. They are so arranged that they can 
be operated with the least possible fear of 
damage or injury from weather or careless 
handling. The pumping can go on night 
and day when the rest of the power of the 
mine is shut down. As the air is renewed 
very slowly in such deep mines the rise in 
temperature of the motors caused by con- 
tinuous use is important. In the Kimberley 
mines the full rise in temperature averages 
only 18 degrees Centigrade after the motors 
and pumps have been in operation at full 
load for many hours. 

The experience of mining engineers with 
electricity in African mines has been so 
satisfactory that there is little likelihood of 
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further extension of steam or compressed 
air for operating the pumps there. In near- 
ly all gold and tin mines the amount of wa- 
ter present is so great that the workmen are 
hampered by it, in nearly all cases the rocks 
which carry the metals being also “water 
bearing.” On the other hand the immense 
amount of water needed for the machines 
used to separate the gold or tin and the 
dross and gangue makes the presence of a 
fair amount of water important. The right 
quantity of water may thus prove of dis- 
tinct value to miners and engineers have the 
problem of providing pumps of the right 
sort to solve before anything else. 

The gold mines of South Africa are very 
deep in many instances, and the amount of 
water required to be pumped out is enor- 
mous and the distance very great. In both 
the tin and gold mines, the lodes are nearly 
always at an angle with the horizontal, and, 
the inclination is rather deep. Sometimes 
the angle leads to such depths that it is im- 
possible to pump the water up to the sur- 
face with any degree of success. Several 
of the shafts have been sunk to 2,000 and 
even 3,000 feet, and the cost of driving the 
water up against such a head has been deem- 
ed almost too expensive to try. Neverthe- 
less, the presence of gold in paying quanti- 
ties at these lower depths has stimulated 
mining engineers to greater effort. Pump- 
ing units have been tried on the Rand which 
force the water up against a head of 2,000 
feet and more. 

In these experiments electricity has been 
found the most efficient for a number of 
reasons. The loss which occurs in steam 
pipes in deep mines practically excludes 
steam-operated pumps from use at any 
depth greater than 1,000 feet. In tests made 
with steam pipes in mines it was found 
that steam under a pressure of 45 pounds 
per square inch through a pipe one inch 
thick and 71⁄4 inches in diameter lost through 
condensation 0.183 pound per square foot 
of surface when the engine was standing, 
and 0.274 pound when the engine was work- 
ing. This was equivalent to the loss of 500 
pounds of water per hour when the engine 
was idle and 750 pounds when in operation, 
in the cases under test. 

Further tests made with steam pipes a 
trifle under 2,000 feet in length, showed a 
loss of 0.113 and 0.265 pound of water per 
square feet of surface per hour with the 
pipes covered. Uncovered pipes showed a 
loss equivalent to almost one pound of water 
per superficial foot of pipe exposed. Ac- 
cepting these tests as representing a fair 
average of loss, it was assumed by the en- 
gineers at the Knight’s Deep mine that about 
230 pounds of coal per hour would be con- 
sumed to make up for the loss of power 
through condensation in a pipe 2,000 feet 
long. 

On the other hand, the loss of electric 
power through long circuits underground 
is almost a negligible quantity. In the Ger- 
man mines of the Harpener Bergbau large 
electric units have been used which show 
low cost of operation in deep pits. The 
depth of one of the shafts where an electric 
hoist and electric pumps are used is 1,968 
feet. The power house is equipped with 
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a 600-h.p. horizontal compound steam en- 
gine direct-connected to three-phase gener- 
ators delivering current at 2,400 volts with 
a frequency of 25 cycles per second. ‘This 
current is used for operating mine hoists 
and pumps. The latter are far under 
ground, and the total distance over which 
the current is transmitted to operate them 
is 2,460 feet. 
stalled at the bottom of the shaft, and they 
raise 176 cubic feet of water per minute a 
distance of 1,476 feet. The motors which 
operate these pumps run at 65 r.p.m. and 
operate directly from the 2,400-volt power 
circuit. The saving obtained from these 
electric motor-driven pumps is so great that 
the profits of mining at depths below 1,000 
feet have been increased surprisingly. 

The added advantages of lighting the 
shafts and tunnels electrically and of pro- 
tection from fires and explosions have also 
tended to increase the preference for elec- 
tricity in gold mines. In coal mines the 
danger of fire when the air is full of fine 
dust and gases has led to the installation 
of electric units located above ground or 
with every possible protection when placed 
in the mines. In most of these cases the 
frame of the motor and the cases in which 
the fuses are enclosed are ground securely 
and the fuses themselves are placed in gas- 
tight boxes. The slip rings. of hoisting 
motors are also encased in tight boxes. 
Where the sufficient precaution is taken to 
prevent the different parts from causing 
fires or explosions in shafts where the air 
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Double-acting pumps are in- 
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in coal mines was discussed, and as a matter 
of safety it was decided that pressures of 
3,000 volts or more should not be used at 
all, and the consensus of opinion was that 
pressures as high as 


650 volts should not WIRE, CONDUIT & CO. 
be used outside the Eisen, couTeasress 
1008 Chm Strest 


main intake airways 
or chambers directly 
supplied from them. 
Cables carrying high 
pressures in the mines 


should be enclosed in Contract aw__ 225 ~ 
armor or iron pipes, 4£°%°*————— 
Description of work 


and all metal conduits 
should be connected to 
earth. 

The three - phase 
system has found more advocates in the 
mines than the direct current owing to 
the absence of commutators and the gen- 
eral simplicity of the three-phase machin- 
ery Nearly every kind of mining machin- 
ery has been adapted for driving by three- 
phase motors. 
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SHOP SYSTEM FOR ELECTRICAL CON- 
TRACTORS. 


BY LOUIS J. AUERBACHER. 


The shop and accounting system of any 
electrical contracting business very naturally 
varies according to the amount of business 
done, so that it is out of the question to give 
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curate, and the forms used are the result of 
a gradual development. They are designed 
to avoid the cumbersome detail common in 
many record forms, and have been evolved 
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FORM .A (White). 


Actual size, ọ inches wide by 8 inches high. 


with the life of a number of concerns who 
make a daily use of them. 

The orders, or contracts, received are 
divided into two classes; those in which a 
contract for a stated price has been made, 
and those classed as time and material jobs. 

As an example, a contract for wiring a 
house at a price of $1,000 is received. The 
original order or contract, properly signed, 
is filed in a special file, which should be 
kept in a safe. The order is entered, in 
duplicate, on a blank, Form A. One copy 
is given to the foreman and the other is 
kept in the book. The orders are consecu- 
tively numbered, and the contract is then 
known as job No. Cr. The price is not put 
on the copy given to the foreman, as it is 
not considered good policy to have the 


New York City. 


RECEIVING BLANK. 


Supply Department. Charge to Job No. 
New York, 19 
Deliver to Name following materials: 
Address 
Wanted 
— Foreman. Gen’ l Sup "t K 


FORM B (Straw). 
Actual size, 6 inches wide by 8 inches high. 


is liable to carry large quantities of inflam- 
mable gases and coal dust, all danger is 
practically eliminated. 

At a recent meeting of the Mining Insti- 
tute of England, the question of electricity 


a system which is applicable to all cases. 
That described herewith is. suitable for a 
concern doing a general contracting and 
jobbing business and employing from 15 
men upwards. The system is simple and ac- 


Received in good order Sy_____-_ st aaaea 


FORM € (White). 


Actual size, 6 inches wide by 8 inches high. 


prices of contracts generally known, except 
to the firm. 

The foreman is expected to learn the 
exact nature of the work, either from verbal 
description or specification. He then makes 
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a list of the material needed to start the 
job. This may be done from an analysis 
of the estimate, or, better still, by an in- 
spection of the building in which the work 
is to be performed. The foreman then fills 
out a “material slip” so that the stock clerk 
can get the materials promptly to the job. 


, N? 7994 
WIRE, CONDUIT & C0. Job R 
soccer New rom, feka // 1905 


JPE 


Genilemen— Please furnish the material and perform “Le Jor the following 


FORM D (White). 


Actual size, 7 inches wide by 11 inches high. 


Such a slip is shown in Form B. The stock 
clerk should be prohibited from filling any 
orders unless the job number is on the 
requisition as well as the signature of the 
foreman or other authorized person. 

These slips, after being filled, should be | 
carefully filed, so that all slips for one job 
are together. A good way of doing this is 
to fasten them into a blank book by pasting 
the slips on pages corresponding in num- 
bers to the job numbers. In case there are 
a number of slips for one number, these 


MATERIAL’ USED 


Saas 


Work satisfactory, time and material approved 


New York, 190 


FORM DI @Vhite). 


Actual size, 7 inches wide by 11 inches high. 


may be pasted over one another by gum- 
ming the edges. 

The getting of the proper material 
promptly on the job is one of the important 
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duties of the stock clerk. He should 
promptly notify the foreman of any un- 


looked-for delay, so that workmen are not . 


kept waiting for the necessary material. 
The cost of errand boys and proper wagon 
service should not be stinted, as delays in 
receiving materials promptly cause a con- 

siderable leak in the profits. 


upon getting a proper receipt 
from the foreman or wireman 
on the job, for materials de- 
livered. (See Form C.) 

Foremen and wiremen should 
be instructed to measure for 
special fittings as soon as prac- 
ticable, so that the material 
may be on hand when needed. 
This refers especially to pan- 
els, trims, switch plates and all 
fittings not regularly carried in 
stock. 

Should any extra orders be 
obtained in a contract job, the order for 
same should be entered on a separate blank. 
If the extra is obtained at a stated price, 
blank Form A is used. 

Many extra orders are usually received 
verbally; they should be acknowledged at 


‘once, stating prices 


and the work to be 
performed. This 
will make the set- 
tling of the ac- 
count a_ simple 


ELECTRICAL CONTRACTORS 
1000 Ohm Street 


The stock clerk should insist ` 
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be found suitable. In Form D a different 
letter is used before the number, to dis- 
tinguish these orders from the stated price 
jobs. These orders are made in duplicate, a 
carbon copy remaining in the book. When 
receiving such an order the customer should 
be told the price per hour for labor, and, if 


Anderson B, C121 L& M 646-732-926 


Adams T. B. C 162 L& M 930-1106-1109 


FORM G (Straw). 
Actual size, 5 inches wide by 3 inches high. 


practicable, the prices per unit for ma- 
terial, If the order was given verbally, the 
customer should be asked to sign an order 
similar to Form E. 

The wireman should fill out the reverse 
side of the slip (see D1), and when finished 
with the work have it signed by the cus- 
tomer or his representative. This is a check 
for both the contractor and his customer, 
and prevents disputes when the bill is re- 
ceived. Time and material jobs, unless 
properly handled, often lead to disputes. 
To avoid these, the customer should be ad- 
vised as to the progress of the work and 


New York, 199 


Gentlemen: Please furnish ths material and perform the labor fer 


the work described below, at 


Terms: 


Labor to be charged at the rate of $ 


t 
and $ 


per day for journeyman 


per day for helper. 


And charge the, same to the account of 


Signature, 


Description of work: 


Customers «vill please. nate. thai the” Hne “af woe ts charged for Trom, the _fime he leaves the 


shop until he returns, and a “reasonable, addition” for foreman’s time” for’ scperision: Minimem 
charge one hoor, and doable time for overtime after" hoars, Sundays or holidays.) 
FORM E (White). 
Actual size, 7 inches wide by 10 inches high. 
the approximate cost of the same. If any 


matter, as any misunderstanding can be ad- 
justed before the work is under way. 

For all orders received on which no price 
has been set the accompanying blanks will 


difficulties arise which will increase the 
price, he should be informed. The con- 
tractor should insist upon the customer or 
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his representative checking the wiremen’s 
time, daily. Unless the customer is thus 
kept advised, much trouble may arise when 
the bill is presented, and customers are often 
lost, through no fault whatever on the part 
of the contractor. 


WIRE, CONDUIT & CO. 


Supply Department. Credit to Job No. 
New York, 


Credit to 


Goods Can Be Found in, Location: 


Foreman. 


FORM F (Pink). 


Actual size, 6 inches wide by 8 inches high. 


When surplus material is returned from 
a job a proper return slip is filled out. (See 
Form F.) This slip should be of a differ- 
ent color than the stock requisition slips, 
- to prevent errors in entering. 

All orders, either contract (C) or labor 
and material (L and M) are indexed, to 
prevent the omissions of any slips when en- 
tering the charge. The bill clerk or book- 
keeper should check them off as billed, or 
start a tracer for any missing orders before 
billing. (See Form G for index system.) 
When making out bills the slip numbers 
should be placed on them. This makes it 
easy to look up slips should there be any 
disputes. 

In keeping the cost of a job a loose leaf 
book is best. The page should be numbered 
to correspond to the job number. The cus- 
tomer’s name as well as details of the job 
should be on this sheet. In an iron pipe job 
the number of outlets, switches, receptacles 
and panels should be given. These details 
should be copied from the specifications by 
the clerk who keeps the stock book and 
serve as a check on the material. If the 
original contract called for 24 switches and 
the sheet shows that 28 went out, a reason 
should be given for sending out the four 
extra switches. The form also serves to 
keep cost records per outlet, etc., etc. 

The cost books should have the material 
entered up daily and the labor weekly; the 
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latter is taken from the time sheets. (See 
Form H for cost sheet.) The cost book 
will enable the head of the establishment to 
see the financial condition of every job, 
which is of great advantage, eSpecially to 
check the progress of the contract. 


If the . 
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book.) When an order slip is turned in as 
completed the stock clerk should be noti- 
fied so that he can promptly arrange to 
get back the unused material, ladders, scaf- 
folds, etc. Unless this is carefully done 
much material will be lost, as wirenien are 


COST BLANK. 


19 Date Started 


Gen'l Sap’t. 


Date Finished 


FORM H (White). 


cost is running unreasonably high, a con- 
ference should be had with the foreman in 
order to ascertain the reasons and apply the 
proper remedies. 

The stock room should have a complete 
line of standard material, es- 
pecially little fittings which are 


money is also saved by buy- 
ing goods in so-called standard, 
packages. Where goods are or- 
dered from supply houses or 
manufacturers.a regular order 
blank should be used, and this 
should be the only means of 
obtaining goods. To be valid 
the orders should be signed by 
one or two authorized persons. 
The job number should be on 
the order as well as the other 
information. (See Form I for 
order bank.) 

Where materials are ordered 
to be shipped direct, the fore- 
man or wireman on the job 
should fill out a slip (Form 
J) when he receives such ma- 
terial. This enables the stock 
clerk to check the bill for material as to 
quantity and quality. 

All supplies received should be entered 
in a receiving book so that the bills can be 
checked. (See Form K for receiving 


Ship to 


OHARGE TO AOCOUNT ‘OF 


Actual size, 8 inches wide by 13 inches high. 


usually very lax in bringing back unused 
material to the shop. A system for keeping 
track of ladders and special tools supplied 
to wiremen is necessary. A number of 
hooks are mounted on a board, and these 


SEND INVOICE BY MAIL ON WHICH NUMBER OF ORDER MUST BE STATED 


often uired i h. Much "woy 
requi in a rus uc NY 2099 


REGPONGIBLE FOR GOODE DELIVERED WITHOUT PRINTED ORDER 


New York, 19 — 
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Paa 


FORM I (White). 


Actual size, 6 inches wide by 6 inches high. 


are numbered to correspond to numbers on 
ladders and tools. When a ladder is sent 
out a tag is filled out containing the job 
number, name of workman in charge and 
date. This is placed on the hook corre- 
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sponding to the ladder number, and is left 
‘there until the ladder is returned or shifted 
to another job. A similar system can be 
applied to pipe cutting and other special 
tools. 

Keeping gmployees’ time records and 
checking the same is naturally one of the 
vital parts of any shop system. The names 
and addresses of all employees, together 
with their rating, such as apprentices, help- 
ers and journeymen, should be noted in a 
book for that purpose. If the employee is 
discharged or laid off, a note should be 
made, together with the reason. If he is 
found to be proficient in a certain line, that 
fact should also be recorded. Men are often 
laid off during slack times, and should the 
firm require a good man on iron pipe work, 
a search of the records will enable a postal 
to be sent to a number of the right kind of 
men. 

A daily record of the disposition of the 
men should be kept so that the time sheets 
can be checked, and the numbers of the 
jobs they are on should be credited to 
them. If new L and M job slips are issued 
and assigned to a man, they should be 
charged to him. 

Time sheets should show the employee’s 
name, classification, rate of wages and daily 


AMERICAN ELECTRICIAN 


else in authority, who would 
use the daily time book for that 
purpose. The time sheets 
should be figured and entered 
in the time book by the book- 
keeper. The time charged 
against the various jobs should 
then be entered on the cost 
sheets. All time charged on 
L and M order tickets should 
be compared with those tickets, 
as a check. This will show if 
it corresponds to the signed ac- 
knowledgment of the customer. 
(See Form D1.) l 

The cost sheet of a finished 
job should be compared with 
the original analysis of the es- 
timate. This will enable the 
estimating clerk to check up 
his work, and if a discrepancy 
occurs, say in labor, it should 
be brought to the attention of 
the proper party and an inves- 
tigation made as to whether the 
job was poorly handled or the 
estimate was wrong. The cost 
sheet will serve as a check both 


material. 


ways. 
If a contractor makes his own 


FORM K (White). 
Actual size, 18 inches wide by 12 inches high. 


TIME SHEET 


25 


Week Ending ea i Ses 1905 


fais Ae oe. a 


._General Superintendent. 


FORM L (White). 
Actual] size, 11 inches wide by 8% inches high. 


record, and also expenses. (See Form L 
for time sheet.) An employee should fill 
out his own time sheet and have the fore- 
man check same. It should then be checked 
by the general superintendent or some one 


special fittings and fixtures, and does his 
own machine and carpenter work, a shop 
order system is necessary. All material or 
work ordered from the shop should be or- 
dered on a special blank. (See Form M.) 


RECEIVED on account Job No 


| VoL. XVII. No. ro. 


WIRE, CONDUIT & CO., 
1000 Ohm Street, 


New York City. 


Mew York, 


for contract of 


from __—_the following 


Sign 
FORM J (White). 


Actual size, 6 inches wide by 8 inches high. 


These blanks should be in duplicate and 
consecutively numbered. 

On the reverse side (Form M1) the fore- 
man notes the time, the materials used, and 
the cost. This will enable a proper record 
to be kept in the cost book, and also serve 
for fixing the price to the customer. Where 
a large number of L and M sheets are made 
out, it is well to keep a record of them on 
a separate sheet. (See Form O.) When 
the bill is sent out the amount is filled in 
on the sheet by the bill clerk, which shows 
that the final entry has been made. 

A good card index system for following 
up contract work is essential. Cards print- 
ed as per Form P are used. Space is pro- 
vided for noting whether the service appli- 
cation to the local illuminating company 
has been made, if the application for in- 
spection to the local inspection bureaus has 
been made, and:also when the certificates 
were sent to the electric light company, and 
when returned. On the reverse side is en- 
tered the job number of all slips on the 
job, also the amount of same, and this is 
totaled when the job is finished. These 
cards are kept in three drawers of a card 
file and shifted as the job progresses. One 
drawer is labeled “Jobs Started,” another 
“Jobs Completed,” and the third, “Bills Sent 
and Paid.” These cards also serve as refer- 
ence for the head of the establishment, and 
for the collection department. 

The departments of a contracting busi- 
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ness are divided into the executive, ac- 
counting, operating and sales. The execu- 
tive department naturally directs the heads 


WIRE, CONDUIT & CO., 


1000 Ohm Street, 
New York City. v 


FACTORY ORDER. 


Foreman of Shop:- 


Perform the following work on account of Job. No. 
and when finished deliver to. 


FORM M (Pearl). 


_ Actual size, 6 inches wide by 6 inches high. 


of other departments, and by consulting the 
office records can keep fully posted on all 
details of the business. The accounting de- 
partment has charge of all accounts and the 


\ 
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the right material to the job quickly, and to 

order the special devices necessary, requires 

good judgment and experience. A big leak 
is possible in this department, 
and the stock clerk’s records 
should be checked carefully. 


4 
The following time and material were used on the enclosed order. 


Foreman of Shop. 


Total Cost 


FORM MI (Pearl). 
Actual size, 6 inches wide by 6 inches high. 


The Stock clerk should be held account- 
able for all material and tools, and an in- 
ventory should be taken at least twice a 
year. He should keep two files for the 


FORM O 
Actual size, 16 inches wide by 20 inches high. 


cost book. The head of the operating de- 
partment is the superintendent. He should 
pass on all estimates and approve all the 
layouts of different jobs. He is responsible 
for the profitable and workmanlike results 
expected, and in large concerns has esti- 
mate clerks and draughtsmen to assist him. 
The foremen report to him, and he should 
be able to design any special fitting or device 
found necessary. 

Foremen are assigned to districts and 
should visit all jobs at least once a day, for 
in no other way can discipline and a fair 
days work be obtained from the working 
force. The foreman should see that proper 
tools, ladders and material are on the job, 
and should instruct the workmen how to 
run their circuits as well as locate outlets, 
switches, bells, etc., etc. He should order 
any special panels or other devices in time, 
so as not to delay the work. If violations 
are filed oftener than reasonable, he should 
be discharged for carelessness. 

The stock clerk has charge of the stock 
and the shipping of materials to the jobs. 
Tn this department none other than an ac- 
tive, energetic and accurate man should be 
tolerated, as a careless stock clerk may cost 
the concern hundreds of dollars. To get 
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material slips; one for those filled and an- 
other for those unfilled. He should advise 
the foreman if he anticipates any undue 
delays in receiving material ordered, so that 
the foreman can gov- 
ern himself accord- 
ingly. If the stock 
clerk finds that he 
cannot entirely fill an 


CHARGE TO 


FOR WORK 


517 


erly instructed will bring in considerable 
business. One salesman should look up the 
real estate transfers and removals. He 
should call on parties who have purchased 
houses and solicit business. If that branch 
of the work is sufficient to keep a man busy, 
another should so- 
licit business among 
architects, builders 
and decorators. A 
proper card “follow 
up” system, of 
which there are 
many on the mar- 
ket, should be used. 

All requests for 
estimates should be 
turned over to the 
salesman who usu- 
ally calls on that 
customer, if it be an 
old account; if not, 
the salesmen should 
be consulted to see 
if they know the 
party or any one. 
having influence in 
that direction. 

At certain times in 
the year removals are frequent and pla- 
cards in the windows of stores announce 
the intended removal to other quarters. A 
call on such parties frequently results in 
orders. 

The system described can be broadened 
or cut down to meet requirements. The 
owner may be his own superintendent and 
foreman, as well as do his own estimating 
and draughting. The bookkeeper can do all 
the bookkeeping and collecting, etc., etc. 

A system of this kind will be found very 
valuable and is inexpensive. It must be 
kept up to be of value, as partial records of 
costs and other details are worse than none. 
Oftentimes in an endeavor to improve 
matters, too theoretical a view is taken 
leading to the employment of elaborate and 
complicated forms. Records should be as 
few and simple as possible. A good system 
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should make out a due app 


ticket similar to Form aie = 
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T cost. 
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many due slips there aur NOS. o eme eines LIGHT co 

are and get after the ace. 7 Sent KE | Ret. Ya 

stock clerk. SOS. ` C ) 9 sof, | "Lofa 
The sales depart- re á 


ment should have as 
many solicitors as are 
found profitable. In many cases the fore- 
men are used as salesmen, and if they have 
the time it is a good plan. Workmen on 
the job, especially in private houses, make 
the best salesmen for extras, and if pro- 


Actual size, 6 inches wi 


(Light Blue). 
e by 4 inches high. 


is additionally valuable, as it does not 
make a “one-man business” out of a con- 
cern. A new man, by consulting. the rec- 
ords, should be able to grasp his duties, as 
well as the swing of the business, at once. 
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AN INTERESTING GAS ENGINE PLANT. - 


BY K. S. HOWARD. 


Although small gas engines have attained 
wide usefulness in isolated plant service dur- 
ing the past few years, the range of adapt- 
ability which such installations at times 
illustrate is worth emphasizing again. In 
certain establishments economy of space 
is of such far-reaching importance that no 
boiler plant can be built on the premises, 
and in all commefcial installations it is 
desirable that the cost of power be reduced 
as much as possible without hampering the 
service. 

A case in point is the plant of “Green, 
the Druggist,” in Worcester, Mass. The 
use of electricity in drug stores has in- 
creased greatly of late, and tlie possibilities 
of the incandescent lamp in the way of ef- 
fective illumination for advertising and dis- 
play purposes can no longer be ignored by 
progressive hduses. The advent of the 
electric sign and the small motor has in- 
troduced new methods into many branches 
of retail business. Most city drug stores 
are hard pressed for space, and the com- 
pactness and cleanliness of electrical equip- 
ment long since demonstrated the super- 
Ority of electric power in situations where 
the direct use of gas, kerosene oil or acety- 
lene would be unfavorable to the produc- 
tion of the best quality of work. 

The Green plant is located in the basement 
of the store of that name at Main and 
Pleasant Streets, Worcester. The corner 
occupied by the establishment is one of 
the busiest in the city, and at this point 
rents are close to the maximum. A large 
number of 16-c.p. incandescent lamps atre 
used in the store proper, around the soda 
fountain and counters, in ceiling clusters 
and in the windows, while outside the build- 
ing illuminated signs equipped with 4-c.p. 
lamps are in nightly service. Several large 
fans and enclosed arc lamps are also in 
use, and in the basement is a 3-h.p. motor 
which drives an ice crusher and an ice 
cream freezer by belting and a short line 
shaft. These machines are used for the 
soda fountain supply. Current for lighting 
and small power work is drawn from the 
plant by several adjoining merchants. 

The plant has been in service some 34 
years and is said to have paid for itself in 
two years. From the esthetic standpoint, 
the equipment offers small attractions be- 
cause of its exceedingly cramped location, 
which is so unfavorable as to preclude any- 
thing satisfactory in the way of a photo- 
graph. Squeezed into little more than a 
basement closet 21 ft. long, 9 ft. wide and 
7 ft. high, and surrounded by packing cases 
and the miscellaneous débris which only 
drug and grocery stores seem to accumu- 
late below stairs, it looks as though oper- 
ating efficiency might be out of the ques- 
tion, at first sight. The aspect of things 
changes, however, as one examines the 
equipment and notes the character of the 
service given. 

Gas is supplied from the mains of the 
Worcester Gas Light Company to the plant 
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through a 6o-light metdr located under 
the sidewalk, beneath Pleasant Street. From 
the meter the gas is led to the engine, which 
is a two-cylinder Nash machine of 30 horse- 
power, working on the usual four-stroke 
cycle, and governed by the hit-and-miss 
explosion method. The engine is of the 
vertical type, weighs 26.6 pounds per horse- 
power, or 8000 pounds total, and occupies a 
flodr space of 72 x 74 inches, with bed plate. 
It has two 72-in. fly-wheels, makes 275 
r.p.m., and drives by belt from a 36 x 16-in. 


pulley a 17.5-kw., 4-pole General Electric ` 


dynamo, over-compounded from 110 to I15 
volts, speed 1175 r.p.m., direct current. The 
full capacity of the engine is 300 16-c.p. 
lamps, and its cylinders are cooled by c:ty 
water. «A two-panel slate switchboard is 
placed between the engine and its generator 
and against one of the walls a 15-point end 
cell switch for use with the storage battery. 

The storage battery is located in a base- 
ment room and passageway adjoining the 
engine room and it consists of 72 of the 
Electric Storage Battery Company’s E-11 
cells, in E-11 glass jars, capable of dis- 


. charging at the rate of 25 amperes on the 


8-hour basis, or 100 amperes on the 1-hour 
rate. These cells are arranged in single 
rows and in three tiers along the walls. of 
the room and the sides of a narrow passage- 
way through which persons frequently walk, 
and the jars are protected by doors in 
front of the wooden skeleton frame which 
supports them. The cell connections are 
of the single strap lead type, bolted, and 
the jars are insulated from the frame in 
glass trays filled with sand, which is an 
effective, if unusual method of preventing 
leaks of current. Ventilation is provided 
for by grated openings in the sidewalk 
above. One of the switchboard panels is 
given up to the battery; it contains a cen- 
tral zero Weston 100-ammeter, an under- 
load circuit-breaker and rheostat for equal- 
izing the charging on both sides of the 
battery, pressure wire connections being 
made on the adjoining panel to enable each 
half of the battery to be plugged into the 
voltmeter. The battery is charged in two 


Abstracts from Foreign Contemporaries 


Arc Lamp Carbon Ends.—L. Bernard 
describes in a recent issue of the Elektro- 
technische Zeitschrift an economical method 
of using up arc lamp carbon ends. This 
consists in cementing several ends together 
so as to form a single carbon. The cement- 
ing operation is performed by cutting the 
ends of the pieces so as to make them fit 
together and then covering the ends with a 
paste made of water glass and powdered 
carbon. The pieces are finally pressed lightly 
together. Made-up carbons of this kind 
were found satisfactory in every way. They 
could be used on either alternating or direct- 
current circuits and burned just as well as 
new carbons, even at the joints. The resist- 


ance of the made-up carbons is slightly 


® 
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sections, which are placed in parallel by 
switches on the board. The other panel 
contains various feeder switches, a volt- 
meter and an ammeter, field rheostat and 
a double-throw, double-pole switch for 
throwing the plant upon the mains of the 
Worcester Electric Light Company in time 
of emergency. 

The engine and dynamo are usually oper- 
ated from 2 p. m. to I a. m., the battery 
carrying the load at other hours. The bat- 
tery is charged from 2 to 5 p. m.; it then 
is used to help out the engine and gen- 
erator in the evening peak load, which lasts 
until 11 p. m., and another hour of charg- 
ingefollows from midnight until 1 a.m. The 
schedule for cutting in lights is: Two in- 
side arcs, 4 p. m.; fountain lights, 5 p. m.; 
clusters of incandescents and two outside 
arcs, 6 p. m.; windows and signs, 7 p. m. 
Lights are cut out as follows: Clusters and 
electric sign, 11 p. m.; fountain, midnight; 
all other lights, 1 a. m., except 6 lights in 
the store, 1 in the cellar, 1 in the cellar 
stairway and I on the second floor, which 
burn all night. 

Very littlé attention is required by the 
equipment beyond ‘reasonably frequent in- 
spection to see if everything is working 
properly. It is estimated that the cost of 
power per kilowatt-hour at the switchboard 
is about 3 cents. That the equipment has 
stood the regular service of over three 
years to the satisfaction of its owners is a 
point of interest concerning its economy and 
reliability, housed as it is in anything but 
attractive quarters. The wisdom of the 
emergency connection with the local central 
station’s circuits is beyond question, al- 
though little resort to such current is re- 
ported. The plant was installed by Plum- 
mer, Ham & Richardson, of Worcester, and 
on the score of compactness and low power 
cost it is of considerable interest. Figures 
of first cost are not at hand, but a reasonable 
estimate is 4 cents per kw-hour to cover 
fixed charges and operating expenses, based 
upon gas at $1 per thousand cubic feet. The 
sale of current to adjoining premises is also 
a help in the net cost of operation. 


higher than the others, while as regards me- 
chanical strength the made-up carbons when 
subjected to uniform stress, were found 
more liable to break between joints than at 
them. 


Electrically-Driven Fire Engines..—It 
is announced in the Zeitschrift fur Elektro- 
technik that two fire engines and a car for 
carrying accessory appliances, all electrical- 
lv-driven, have recently been put into ser- 
vice by the Vienna fire brigade. The ac- 
cumulators, which, is is said, are sufficient 
to propel the car for some 28 miles at 
a speed of 12% miles per hour, are placed 
in a compartment in front of the driver's 
seat over the front wheels. India rubber 
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tires, 125 mm. (49 in.) thick, are fitted 
to the wheels, which are 850 mm. (2 ft. 
9% in.) in diameter. Each of the front 
wheels is provided with a 35-h.p. Lohner- 
Porsche hub motor. The controller pro- 
vides for the following speeds: 5.6, 6.8, 12.5, 
17.4 and 22.4 miles per hour. 


Direct-Current Power Transmission at 
57000 Volts.—The Bulletin de l'Institut 
Electrotechnique Montefiore contains the 
following details of a remarkable high-ten- 
sion direct-current transmission scheme at 
present under construction. The transmis- 
sion is between Montiers, in Savoy, and the 
town of Lyons, and is over a distance of 
110 miles—the greatest yet under- 
taken in Europe. The power to be 
transmitted is 6500 horse-power, 
and it is to be generated at 57,000 
volts. This will be obtained by 
connecting four groups of genera- 
tors in series, each group being di- 
rectly driven through a flexible 
coupling by a turbine of 1570 horse- 
power. Four generators, giving 
3560 volts each, form a group. The 
receiving station at Lyons will con- 
tain six groups of motors coupled 
to railway generators. Each group 
will consist of two motors, each 
taking 73 amperes at 3840 volts. In 
this installation the earth is em- 
ployed to limit the static voltage of 
the line, but it does not actually 
form one of the conductors, ex- 
cept in case of accidental damage, in which 
case it acts as a reserve line. In this way 
the cost of the line is practically the same 
as when the earth is used as the return, 
while certain useful advantages are ob- 
tained. Thus the stray currents are, nor- 
mally, entirely suppressed, and, in case of 
breakdown, are reduced by half, while an- 
other important advantage is the fact that 
the earth is always available as a reserve 
line in case one of the conductors fails. 
It is expected that this installation will 
be at work in less than a year. 


The Thury Automatic Regulator. ~—- 
Some interesting particulars regarding the 
Thury automatic regulator are given in the 
London Electrician.. This device may be 
arranged to regulate all kinds of quantities, 
such as speed, pressure, current, etc., but is 
primarily intended to keep the voltage of 
electric generators constant by regulating 
the field resistance. In order to combine 
rapidity and reliability of action with sen- 
sitiveness, the field rheostat is not actuated 
directly by the fluctuations in voltage; but 
is operated by a small electric power motor 
of about 1/20 horse-power, the regulating 
mechanism being merely brought into play 
or stopped by the fluctuations of voltage. 
Fig. 1 is a diagrammatic sketch of the volt- 
age regulator for alternating-current sys- 
tems, being practically identical with that 
used in direct-current installations. H 1s 
a toothed wheel keyed to the shaft, L, 
which carries the switch arm of the rheo- 
stat. D is a casting which is rocked to and 
fro about the shaft, L, by the motor referred 
to. The pawls, Z and I’, are attached to D 
in the manner shown, but are held off the 
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toothed wheel by the spring-actuated levers, 
K and K’. Each of these two levers car- 
ries a projection at its upper end; the pro- 
jection on K passes normally above the 
blade, C, while that on K’ rocks to and fro 
underneath this blade. Consequently, when 
the blade, C, is lowered or raised, it will 
strike against K’ or K, respectively, thus 
permitting pawls, I’ or J, to drop into the 
teeth of the wheel, H. The latter is now 
rotated in the one or the other directions 
—thus cutting in or cutting out field re- 
sistance—until the blade, C, regains its 
horizontal position, when it no longer 
strikes against K or K’. Pawls, J and /', 
are then drawn by spring-action out of con- 


FIG. I.—THURY AUTOMATIC REGULATOR. 


tact with the teeth of the wheel, H. Re- 
ferring to Fig. 1, the electromagnetic mech- 
anism for controlling the position of the 
blade, C, is as follows: P is one of the 
limbs of the laminations which constitute 
part of the magnetic circut through which 
a flux is maintained by the coil, F. A very 
light coil, B, connected across the bus-bars 
whose voltage is to be controlled, is free 
to move up or down above F, the move- 
ment being limited by adjustable stops, b 
and b’. When the voltage of the supply 
is normal, the current through B is such 
that the lever, E, carrying the blade, C, 
is in a horizontal position and nothing hap- 
pens. But when the supply voltage is high- 
er or lower than the normal, then a corre- 
spondingly larger or smaller current flows 
through the shunt coil, B, which rises or 
falls in consequence and causes the blade, 
C, to move into the way of the oscillating 
levers, K and K’, thus actuating the rheo- 
stat as previously explained. The coil, B, 
moves against the tension and compression 
of the two springs, A and R, the latter be- 
ing, in its turn, attached- to the free end 
of a flat spring, O, fixed at S. The free 
end of O is also in connection, through the 
intervention of a dash pot, N, with the 
pivoted lever, M, which takes up a position 
in accordance with the position of the 
switch arm by means of the gearing shown. 
This arrangement, as may be easily under- 
stood by reference to Fig. 1, tends to steady 
the movement of coil, B, and to bring it 
back speedily to its horizontal position after 
having been deflected. In order to prevent 
vibrations of the blade, C, in regulators for 
alternating current or where the regula- 
tion is required to be unusually sensitive, 
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a dash-pot, Q, is also provided. Standard 
regulators are dimensioned in such a man- 
ner that the toothed wheel, H, makes one 
revolution in 30 seconds. If thus the con- 
tacts of the rheostat are distributed over 
two-thirds of the periphery, the regulation 
between the extremes will occupy but 20 
seconds. Of course, a more rapid regu- 
lation may be obtained if desirable. 


Automatic Clutch and Contact for Arc 
Lamps.—The Electrician, of London, de- 
scribes the Acton-Worsley automatic clutch 
and contact for arc lamps, which is a device 
designed for the easy manipulation of arc 
lamps suspended from brackets or lofty 
ceilings, so that by means of a winch and 
suspension cord they may be lowered to 
the ground to be trimmed and hauled up 
again into position without an unsightly 
festoon of cable. The gear is made to sup- 
port a weight of over I cwt., and is so 
arranged that when hauled up into position 
the whole weight of the lamp suspended 
from the gear is taken off the cord and 
supported by hooks. There are two parts 
—the upper part, with a hooded dome, and 
the lower part, on to whiclf the lamp or 


‘other article is attached. All the movable 


parts are attached to this lower half, so 
that if anything should go out of gear at 
any time, it can be lowered for attention 
at ground level. The device for hooking 
is very simple, consisting of two large hooks 
which, by gravity, come into contact with 


FIG, 2.—ARC LAMP CLUTCH. 


two other hooks hanging from the top parts 
and a small catch-piece which is loosely 
fixed midway between the two movabic 
hooks. This catch-piece only comes inte 
play when the lower part of the contact 
gear is hauled up into position. When 
it is necessary to lower the gear, a slight 
turn of the winch in the direction of haul- 
ing up is made, when the hooks disengage. 
and the lamp can be lowered to the ground. 
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The contacts are large, of the plug type, 
and self-cleaning. A neat cylinder effec- 
tively protects the gear from the weather. 
There are no springs or delicate parts to 
get out of order. 


Electric Transmission of Parcels. —A 
recent issue of L’I/ndustrie Electrique con- 
tains a description of an electrically-oper- 
ated plant for the transmission of parcels 
and mail matter at high speeds which is 
now being experimented with by the So- 
ciété des Chemins de Fer Electro-Postaux. 
The runs have been made on a circular 
track of 500 metres (1640 ft.) radius. The 
car used is 28.8 ft. long by 3% ft. wide, 
and weighs 634 tons. It has provision for 
carrying % ton of parcels, so long as these 
do not occupy a space of more than 70 
cubic feet. The speed aimed at is 156 miles 
an hour, and this has been readily attained 
on trial. The car runs upon a single rail, 
but is guided by guide-wheels bearing on 
opposite sides of a special guide-rail. 
There are two driving-wheels driven by 
belting from three-phase motors taking 
current at 1000 volts and at a frequency of 
40 cycles per second. 
that the speed of 156 miles an hour was 
attained in five minutes from starting, and 
on the current being cut off the vehicle 
came to rest again after the same lapse 
of time. The retardation on cutting off 


the current can, however, be greatly in- 
creased by means of wind resistances, 
which are folded down flat on the car when 
it is running, but are opened out auto- 
matically when a certain string is cut by 
a fixed knife interposed in the path of the 
car. Forced lubrication is adopted for the 
principal bearings, which are fed from an 
oil-pump coupled to a direct-current 
motor driven by a small battery of ac- 
cumulators mounted on the car. No de- 
tails as to the current consumption of the 
main motors are given. 


It has been found’ 
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‘Some Recent 
Electrical Patents 


Discount Meter.—The increasing appli- 
cation of the principle of a sliding scale 
of meter rates graded according to the total 
consumption by a customer of a central 
station, has led to the development of sev- 
eral forms of meters intended to take care of 
the sliding scale feature automatically. One 
of the latést ideas of this general class is 
illustrated diagrammatically by Figs. 1 and 
2 herewith, and has been patented by Mr. 
Thomas Duncan, of Chicago, Ill. The in- 
ventor’s method consists broadly of varying 
the speed of the meter by means of an 
automatic regulator which varies the re- 
sistance of the shunt circuit of the meter 
and thereby varies its speed when the load 
exceeds a certain value. Fig. 1 shows one 
method of doing this, in which sections of 
a resistance coil, 17, are cut out and into 
circuit automatically by a solenoid, 19, the 
plunger of which ‘carries a finger which 
engages with flexible terminals, 18, con- 


FIG. I.—DUNCAN DISCOUNT METER.—FIG. 2. 


nected to the resistance. When the maxi- 
mum predetermined load is on, the plunger 
is held down in the position shown, and all 
of the resistance is inserted in the shunt cir- 
cuit of the meter, giving its minimum rate 
of speed per unit of energy. At lighter loads 
the solenoid plunger is held at higher posi- 
tions, cutting out more or less of the resist- 
ance, 17, and varying the speed of the meter 
accordingly. The invention also includes an 
arrangement for giving the consumer a flat 
discount from his bill by adjusting the 
speed of the meter. This consists of a sec- 
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ond resistance, 13, sections of which are 
cut in and out of circuit by means of the 
switch, 14, according to the discount which 
it is desired to give the customer, the ob- 
ject of this arrangement being presumably 
to avoid the use of discounts in making 
out the bills. The supplementary field- 
winding, 15, is also tapped to a switch, 16, 
in order that this winding may be strength- 
ened in proportion to the weakening effect 
when resistance is inserted by means of the 
switch 14. For example, if no discount is 
given the switch, 14, rests on the zero con- 
tact and the switch, 16, is also set at the zero 
contact, which gives the meter its normal 
shunt field. , If 10 per cent discount is to be 
given the switch, 14, is set as shown in the 
diagram, inserting part of the resistance. To 
compensate for this the switch, 16, is set on 
the 10 per cent button, putting in circuit 
more field winding, which compensates mag- 
netically, but does not counterbalance the re- 


‘sistance inserted by the switch, 14. The meter, 


therefore, has its normal starting torque 
with the reduced current flow in the shunt 
circuit. Fig. 2 illustrates an elaboration of 


‘the idea. In this arrangement the automatic 


grading resistance, 17, is connected in series 
with the shunt field coils, 19, which act dif- 
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ferentially or in opposition to the main field 
coils, instead of being in series with the 
armature, the armature being in series with 
the fixed discount resistance, 13, and another 
shunt field winding, 15, which is adjustable 
as in the previous case by means of the 
switch, 16. The differential winding, 19, is 
prevented from acting too soon by means 
of the auxiliary contacts, 20, in series with 
the winding. These contacts are open, as 
indicated in the diagram, so long as the load 
does not exceed the critical point beyond 
which the sliding discount is to be applied. 
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When it does exceed this point, the solenoid 
closes the contacts, 20, putting the differen- 
tial winding, 19, in circuit, and further in- 
creases in the load cause the solenoid to cut 
out more and more of the resistance, 17, in- 
creasing the demagnetizing action of the 
field winding, 19. Patents 796,038 and 
796,039. 


Automatic Regulator for Alternating 
Cufrent Motors.—It is a fact familiar to 
those who have followed the development 
of the repulsion motor that the torque of 
the machine may be varied by shifting the 
position of the brushes which short-circuit 
the armature or rotor winding. Mr. George 
H. Hill, of Schenectady, N. Y., proposes to 
utilize this feature of the repulsion motor 
for the purpose of accelerating its speed 
automatically, from standstill to full speed, 
his general arrangement being indicated 
diagrammatically by Fig. 3. In the diagram 
the stator winding is represented by S and 
the rotor winding by R; the rotor winding 
is connected to a commutator in the usual 
way, but for simplicity this is omitted and 
the brushes, b, are shown in direct contact 
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to its horizontal position, where it is held 
by the latch, f; in this position it raises the 
bridge, J, and closes the circuit from the 
upper ground terminal through the solenoid, 
A, to supply source, T (when the switch 
s is closed), which.is of the same polarity as 
the main supply terminal, T, but not neces- 
sarily of the same voltage. The switch, 
$, being closed under these conditions, cur- 
rent will flow through the solenoid, A, 
and the brush, J, to the ground connection 
which is ‘a common return for both sup- 
ply sources. The solenoid, A, will then 
raise its plunger and bridge the contacts, 
3, 4 and 5, 6. The contacts 3, 4 close the 
torque circuit to the stator of the machine, 
and the contacts 5, 6 close the return con- 
nection between the solenoid, A, and the 
ground, so as to make the solenoid indepen- 
dent of the bridge, J. With the arm, F, 
horizontal the short-circuiting brushes on 
the rotor commutator are in the position 
of zero torque and the motor, of course, 
does not start up. The magnetized current, 
however, through the stator winding passes 
through the solenoid, D, which releases the 
latch, f, and allows the lever, F, to be 


FIG. 3.—AUTOMATIC REGULATOR FOR ALTERNATING-CURRENT MOTORS. 


with the winding. These brushes are 
mounted in a brush-holder ring, B, which 
is adjustable around the axis of the machine 
and is connected to a similar ring, e, by 
means of a belt, H, so that when the ring, 
e, is rotated the brush ring B follows its 
movement. The controlling ring, e, carries 
a coil, E, which is arranged in inductive 
relation to stationary coils, CC, the latter 
being in series with the stator winding. The 
polarities of the two sets of coils are such 
that when they are energized the coil E 
tends to turn counter-clockwise, which ten- 
dency is opposed by the weight W attached 
to the arm F. The drawing shows the 
equipment as arranged for use on an elec- 
tric car, so that the ground connections, 
GG, represent one terminal of the supply 
system; the main terminal of opposite pol- 
arity is the wire T. When the apparatus 
is in position of rest, the arm F is raised 


drawn down by the weight. A shunt cur- 
rent passes from the main terminal, 7, 
through the movable coil, E, to the ground, 
and this restricts the downward motion of 
the arm F, and consequently, the circular 
motion of the brush ring, B. When the arm, 
F, falls to a position where the magnetic 
pull of the coil, E, balances the weight, W, 
the brushes will have reached a position 
where the motor has sufficient torque to start 
up. As the motor speeds up and the coun- 
ter e.m.f. in the stator winding increases, 
the current in the coils, C, C, will decrease, 
allowing the weight, W, to pull the arm, F, 
still further down, carrying the brushes fur- 
ther around toward the point of maximum 
torque and increasing the speed of the 
motor still further. This will continue un- 
til the motor is running at full speed and 
the opposing forces in the regulator are in 
equilibrium. From the foregoing it will be 
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evident that the regulators operate to pro- 
duce practically a constant current flow 
through the stator winding of the motor. 
The regulator is provided with an auxiliary 
set of stationary coils, c, c, which are short- 
circuited when the plunger of the solenoid, 
A, goes up. When the switch, s, is open 
to shut the motor down the solenoid, 4, 
is de-energized, of course, and drops its 
plunger, opening the two paths of contact. 
This removes the short-circuit around the 
auxiliary coils, c, c, and they then receive 
current from the main terminal, 7, and 
through the bridge piece, J, this current 
passing to ground through the movable coil, 
E. The auxiliary coils and the movable 
coil, E, rotate the ring, e, raising the lever, 
F, until it is held in a horizontal position 
by the latch, f. In this position the bridge, 
I, is lifted from its bottom contacts, open- 
ing the connection between the main termi- 
nal, T, and the auxiliary coils, c, c. Patent 


795392. 


NOTES. 


Western Association of Electrical inspec- 
tors.—W. S. Boyd, secretary of the West- 
ern Association of Electrical Inspectors, 
announces that a meeting of this associa- 
tion will be held in rooms 1232-4-6, National 
Life Building, Chicago, at 10 a. m., October 
5 and 6. 


Western Society of Engineers —The first 
session of the meeting of the electrical 
section of the Western Society of Engi- 
neers will be held at the society rooms in 
the Monadnock Block, Chiéago, Friday 
evening, October 13. J. R. Cravath will 
read a paper illustrated with numerous lan- 
tern slides, on “Do We Need Better Il- 
luminating Engineering?” 


Consumption of Electricity in Boston.— 
Since the advent of the electrical sign in 
Boston, the amount of electrical current 
consumed has had such a notable yearly 
increase that Boston now leads the world 
in consumption of electric current per cap- 
ita; that is, in the number of electric light 
units for each man, woman and child of 
her population. 


Automobile Exhibition in New York City 
—The Sixth Annual Exhibition of the Au- 
tomobile Club of America will be held in 
the Sixty-ninth Regiment Armory, Lex- 
ington Avenue, 25th and 26th Streets, New 
York City, January 13 to 20, 1906. The 
exhibition will be under the direction of the 
Exhibition Committee of the Automobile 
Club of America, 753 Fifth Avenue, New 
York City. 


Ohio Society of Mechanical, Electrical and 
SteamEngineers.—The annual meeting of the 
Ohio Society of Mechanical, Electrical and 
Steam Engineers will be held at Canton, 
Ohio, November 17 and 18. A number of 
interesting papers are scheduled for presen- 
tation and some proposed changes in the 
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constitution are to be acted on. Mr. Rich- 
ard H. Probert, of Akron, is president of 
the society, and Mr. Corwin J. Miller, of 
Canton, is secretary. 


Fire at Niagara Falls.—Fire started on the 
night of September g in the wire tower of 
the Niagara Falls Hydraulic Power Com- 
pany. The fire was upon the wires owned 
and operated by the Pittsburg Reduction 
Company. The wires pass through a gate 
house over one of the waterways and dam- 
aged it to some extent, although no damage 
was done to the power station. The city was 
left in darkness temporarily, as the’ power 
was shut off for the safety of the firemen 
engaged in extinguishing the burning insu- 
lation. Power was delivered to the other 
customers of the company as soon as the 
firemen left the building. 


Madison Square Garden Electrical Show.—An 
electrical show will be held at Madison 
Square Garden, New York City, from De- 
cember 11 to 23, inclusive. The Director 
of Exhibits is Dr. George F. Sever, of 
Columbia University. The office of the Ex- 
hibit Committee is at 26 Cortlandt Street, 
New York City. Among others the fol- 
lowing well-known firms have already se- 
lected their space and are busy preparing 
attractive exhibits: National Carbon Com- 
pany, Harry M. Stevens, Eastern Carbon 
Works, Joseph Goldfinger, New York Tele- 
phone Company, Chicago Pneumatic Tool 
Company, Electro-Dynamic Company, Gen- 
eral Storage Battery Company, G. M. Gest 
and Ovington Manufacturing Company. 


Central Station Advertising —President 
Blood, of the National Electric Light As- 
sociation, has appointed Paul Spencer, of 
Philadelphia, John F. Gilchrist, of Chi- 
cago, and Joseph E. Montague, of Niagara 
Falls, as a committee to co-operate with 
the advertising committee of the American 
Association of Incandescent Lamp Manu- 
facturers in the matter of assisting central 
stations in the adoption of advertising 
methods that will result in increased busi- 
ness. It will be remembered that the Lamp 
Manufacturers’ Association made an offer 
to the National Association at its Denver 
meeting of $10,000 to be expended for the 
above purpose, and the offer being accepted 
this committee has been appointed to com- 
plete plans for the work 


Welfare Work Medal —The International 
Exposition of Social Economy, held at 
Liege, Belgium, has awarded the New 
York Telephone Company a silver medal 
in recognition of its welfare work among 
its employees. The New York Telephone 
Company has seventeen exchanges in Man- 
hattan and employs about 2,500 operators. 
In each of the exchanges a suite of rooms 
has been set aside for the exclusive use 
of the young women. These suites include 
locker rooms where each girl may keep her 
effects under lock and key, a general sit- 
ting room supplied with the latest maga- 
zines, and a sick room supplied with an 
emergency medical outfit. In a thorough- 
ly equipped room tea and coffee are served 
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free of charge. The quarters are in charge 
of a matron who looks after the comforts 
of the girls. 


The Boston Edison Company and the News- 
papers —A vigorous advertising campaign 
is being carried on in the Boston news- 
papers by the Edison Electric Illuminat- 
ing Company of that city. The amount 
of space taken daily is not large, but the 
advertisements are placed in unusually 
conspicuous places and are exceptionally 
well worded, as the following sample taken 
from the first page of the Boston Evening 
Transcript, next to the News Summary, 
shows: 


ELECTRICITY 


costs you nothing when the 
current is notturned on. When 
you want it for power you 
turn it on and—there you are. 
You use what you need; you 
pay for what you use. With 
steam, cost goes on as long as 
there ’s fire — and after, for 
there ‘Il be the ashes to dispose 
of. And those coal bills! 

Have you learned to be 
power-wise? It will cost you 
nothing to learn fully. Write, 
or telephone, our, Contract 
Agent. If you prefer, call to 
see him. 


The Edison Electric Illuminating Company 
of Boston, a Heag Place. 


Central station men are gradually com- 
ing to realize that in order to increase their 
productive output to the utmost, active 
measures must be taken to enlist the inter- 
est of the public in the question of electri- 
cal supply. The Boston Edison Company 
also places signs upon new buildings which 
it is to supply with current, following the 
custom of heating and other cdntractors in 
such work, in addition to its newspaper 
and exhibition room activities. 


Electrical Exhibition in Chicago.—A com- 
pany has recently been organized in Chi- 
cago to hold an electrical exposition in 
which electrical machinery, appliances and 
apparatus in all branches of the industry 
will be shown. The exhibition will be held 
in the Chicago Coliseum January 15 to 
27, 1906. It will be for the information 
and instruction of the general public in the 
various uses to which electricity is applied, 
and will also interest the electrical frater- 
nity. The name of the company is the 
Electrical Trades Exposition Company, and 
includes as stockholders seventy-five of the 
leading electrical men of Chicago. The 
officers are as follows: Samuel Insull, 
president; E. B. Ellicott, Charles E. Greg- 
ory and E. B. Overshine, vice-presidents ; 
John J. Abbott, treasurer; Stewart J. 
Spaulding, secretary; Thomas R. Mercein, 
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general manager. The directors are: 
Samuel Insull, Edward B. Ellicott, T. P. 
Gaylord, James Wolff, H. B. McMeal, C. E. 
Mitchell, Homer E. Niesz, E. B. Overshine, 
G. H. Atkin, Stewart Spaulding, Charles 


E. Gregory, G. E. Kohler and G. B. Fos- 


ter. 

Central Station Statistics.—The Census 
Bureau has just published a report on cen- 
tral electric light and power stations for 
the year ending June 30, 1902, prepared 
under the supervision of W. M. Steuart, 
chief statistician for manufactures. It is 
the third of a series of reports on the op- 
eration and utilization of electric current, 
and in addition to the text, which was pre- 
pared by T. C. Martin, New York City, 
expert special agent, there are elaborate 
tables and an interesting series of ilius- 
trations. The chapters of text discuss re- 
spectively the scope and method of the in- 
vestigation, financial operations, employees, 
salaries, physical equipment, output of sta- 
tions, franchises, and the history and de- 
velopment of electric lighting. The sta- 
tistics do not include isolated electric light 
and power plants. For convenience, the 
various electric stations have been divided 
into two grand classes—those operated by 
individuals and corporations and those op- 
erated under municipal control. Each of 
these classes is subdivided into those doing 
a purely electrical business an@ those oper- 
ated in connection with other industries. 
Further subdivisions have been made, one 
being based upon the population of the place 
in which the station is located, and the 
other upon the horse-power capacity of the 
generating apparatus of the station. Be- 
fore 1902 there were in the United States 
3,620 central electrical stations, 22.5 per cent. 
of which were municipal stations. The 
largest number of stations was in Illinois, 
followed by Pennsylvania, New York, Ohio, 
Michigan, Indiana, Iowa and Wisconsin in 
the order named. The New England states 
were well supplied with stations. Massa- 
chusetts reported the largest number, fol- 
lowed by Maine, Vermont, New Hamp- 
shire and Connecticut. Among the South- 
ern states Texas led, with Kentucky, Ten- 
nessee and Georgia following. Of the 
Western states, California reported the 
largest number of stations, Colorado, Wash- 
ington, Oregon and Montana being next 
in order. The power plant equipment 
showed 5,930 steam engines with 1,379,941 
horse-power, and 1,390 water wheels with 
4 8,472 horse-power. The generating plant 
equipment showed 3,823 direct-current con- 
stant-voltage dynamos with 442,446 horse- 
power, 3,539 direct-current constant-amper- 
age dynamos with 195,531 horse-power, 5.- 
122 alternating and polyphase dynamos with 
987,003 horse-power. The line construction 
had 107,263 miles of mains and 17,880 miles 
of feeders. For the service line equipment 
there were 582,689 meters, 575,004 of these 
being mechanical and 7,685 chemical. The 
aggregate of arc lamps of all classes was 
385,698, of which 86.8 per cent were oper- 
ated from private stations and 13.2 per cent. 
from municipal stations. In addition to the 
light supplied by central stations, the street 
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railways operating electric lighting stations 
, reported 33,863 arc lamps, making a total 
for the United States of 419,561. The aver- 
age output of current per day for all sta- 
tions was 6,960,783 kilowatt-hours, making 
a total for the year of 2,507,051,115 kilowatt- 
hours. Among the private stations the 
totals for New York are at the head; among 
the municipal stations, Illinois leads. 


Association of Edison liluminating Com- 
panies.— The 26th convention of the Asso- 
ciation of Edison Illuminating Companies 
was held at Bluff Point, Lake Champlain, 
N. Y., September 12, 13 and 14. The 
meeting was well attended by delegates 
from all parts of the country, and follow- 
ing its usual practice, the Association held 
two sessions daily—morning and evening. 
The rule of the Association of sitting with 
closed doors yas adhered to, and what- 
ever information was divulged was 
given through a press committee. Re- 
ports of the executive committee, meter 
committee, storage battery committee, 
lamp committee, National Code Com- 
mittee and steam turbine committee 
were presented Tuesday morning and 
were followed by a paper on “The 
Practical Operation of the Nernst 
Lamp,” by W. T. Morrison, of New 
York. Other papers presented were as 
follows: “The Use of Small-Sized 
Carbons in Alternating-Current Arc 
Lamps,” by G. N. Eastman, of Chicago; 
“A New Rotative Test Meter,” by W. 

J. Mowbray, of Brooklyn; “Experiences 
with Tests on All Kinds of Lamps 
for the Past Year, Including Nernst 
Lamps,” by Dr. C. H. Sharp, of New 
York; “Practical Experience with Steam 
Turbines,” by J. A. Radford, of Chi- 
cago; “Improvements in Steam Tur- 
bines,” by W. L. R. Emmet, of Schenec- 
tady; “Methods of Starting up Large 
Interconnected Systems Quickly After 
Partial or Total Shut-Downs,” and “In- 
struction and Training of All Operating 
and Construction Men Who Work on High- 
Potential Apparatus and Connections,” by 
W. F. Wells, Brooklyn; “Relative Advan- 
tages of 25 and 60 Cycles, Seen from the 
Standpoint of the Central Station Rather 
Than the Power Transmission System, 
Pure and Simple,” by P. Torchio, of New 
York, and W. C. Eglin, of Philadelphia; 
“Magnetite Lamps and Mercury Vapor Arc 
Lamps and Mercury Arc Rectifiers in Con- 
nection with Electric Light,” by C. P. Stein- 
metz; “The International Electrical Con- 
gress at St. Louis,” by J. W. Lieb, Jr., of 
New York; “Coal Handling and Storage of 
the Edison Electric Illuminating Company 
at the South Boston Station”; “Notes on 
Sales of Electric Power,” by E. W. Lloyd, 
of Chicago; “The Relation of the Central 
Station to the Motor-Driven Refrigerating 
Machine,” by G. W. Goddard, of Phila- 
delphia; “The Relative Merits of Discharg- 
ing Batteries in Edison Systems Through 
Reversible Boosters and Through End Cell 
Switches,” by Gerhard Gottling, of Boston. 
Mr. Joseph B. McCall, of Philadelphia, was 
re-elected president and will thus serve a 
third term. 


AMERICAN ELECTRICIAN 


CENTRAL STATION ENGINEERS—XII, 


Charles R. Huntley. 


Charles R. Huntley, second vice-president 
of the Buffalo General Electric Company 
and one of the pioneer electrical men, was 
born in Winfield, Herkimer Co, New 
York, on October 12, 1854. His early edu- 
cation was received in the district school 
and afterwards when his parents moved to 
Utica, New York, he entered the Utica 
Academy. After graduating he entered a 
hardware firm where his first business train- 
ing was acquired, and he subsequently be- 
came identified with the firm of Remington 
& Sons, manufacturers of the Remington 
guns and typewriters of that name. Late 
in the 70’s he settled at Buffalo, New York, 
and in 1878 became general agent of the 


CHARLES R. HUNTLEY. 


Standard Oil Company, of Pennsylvania, 
and remained with that corporation in their 
oil interests to 1883. For the next five 
years he conducted a brokerage business 
in Bradford, Pa., and in 1888 he again 
came to Buffalo as the representative of 
his former employers, looking after their 
interests in the Brush Electric Light Co., 
which subsequently became the Buffalo 
General Electric Company, of which he is 
now, and has been, for several years the 
general manager. Mr. Huntley possesses 
unmistakable lines of strength. He knows 
how to juggle with minds and figures; 
knows how to plan and win, and above all, 
knows how to handle men. A thorough 
knowledge of human nature is his, and this 
combined with business keenness and pleas- 
ing social manners has contributed much 
to his success. He was one of the most 
valued employees of the Standard Oil Com- 
pany, in whose service are enlisted many 
strong and capable men. Mr. Huntley has 
served as chairman of the Executive Com- 
mittee of the National Electric Light As- 
sociation and was elected president at the 
Providence Convention held in February, 
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1891. He is a prominent citizen of Bufialo, 
and has been identified with all progressive 
movements. 


— 8-6 


New Havea Railroad Adopts Siagle-Phase 
Motors.—The New York, New Haven & 
Hartford Railroad Company has contracted 
with the Westinghouse Electric & Manufac- 
turing Company for twenty-five locomotives 
to be used for high-speed passenger service. 
The motors will be of the single-phase, com- 
mutator type, which can be used with direct 
current, so as to operate over the section 
now being installed by the New York Cen- 
tral & Hudson River Railroad. The New 
York, New Haven & Hartford Railroad 
utilizes the tracks of the latter company be- 
tween Woodlawn and the Grand Central 
Depot in New York City, and fof a time 

the electric service will be confined to 
this section. Each locomotive will have 
four gearless motors permanently con- 
nected, two in series. On direct cur- 
rent the motors will be operated in 
series parallel and on alternating cur- 
rent by voltage control. Each motor 
will be capable of developing 400 horse- 
power on direct current. ° 


American Electrochemical Society. — 
The eighth general meeting of this so- 
ciety was held at Bethlehem, Pa., Sep- 
tember 18 and 20. The professional 
session was held in the chemical labora- 
tory of Lehigh University and some 
twenty papers were presented. Among 
those which were of special interest to 
electrical engineers was one by w- 
rence Addicks, which discussed the pre- 
cautions which must be taken in in- 
stalling ammeters for measuring very 
heavy currents, such as used in electro- 
lytic plants, and a paper by Dr. M. Tosh 
on “Insulating Plants and Their Rela- 
tion to Electric Traction.” The presi- 
dent of the society, Dr. Bancroft, de- 

livered a very interesting experimental 
lecture on “THe Chemistry of Electrochem- 
istry.” There was also a lively discussion 
on the use of the electric furnace in the 
metallurgy of iron and steel. Some ex- 
cursions which were planned to points of 
interest in the neighborhood were some- 
what spoiled by the inclement weather, but 
the visits to the zinc works and the Beth- 
lehem Steel Companys plant in ‘South 
Bethlehem, as well as to the large cement 
works in Nazareth, were greatly enjoyed. 


lilinois Electric Association—The Illinois 
State Electric Association will hold its an- 
nual meeting in Peoria, Ill., October 5 and 
6. The meetings will be held at the Na- 
tional Hotel, where arrangements have 
also been made for exhibits. 
teresting papers will be read on various 
subjects. Important questions will be 
brought up for discussion, and an enter- 
tainment committee will look after the 
pleasure and comfort of members and vis- 
itors. Mr. D. Davis, of Litchfield, is sec- 
retary of the association. 


Several in- . 
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Compound Engines in Isolated Plants. 

One of the most noteworthy features of 
isolated plant practice to-day is the in- 
creasing use of compound engines under 
conditions which but a few years ago would 
have been considered unfavorable to any- 
thing but single expansion machines. Most 
of these engines are of the non-condensing 
type, and they are operated in the winter 
season with either the vacuum or gravity 
heating system, often in preference to the 
single-cylinder units which are frequently 
found in the same plant. The greatest econ- 
omy from compounding is naturally realized 
in the summer season, and in cases where 
the cost of fuel is high; as a general rule 
also, when the engine is not an auxiliary 
power unit the coal saving to be expected 
from using two expansion stages will be 
realized every time under good manage- 
ment. 


eee 


The main point is always to operate the 
compound-unit within its economical range, 
say from 50 per cent load to full load. At 
light loads the gains fall off quickly, al- 
though steam turbine advocates make claims 
for a remarkably. slow rate of economy loss 
as the output decreases. If these are vin- 
dicated in practice there ought to be a good 
field for the turbine-generator in isolated 
plant work as soon as the manufacturers 
bring out turbines somewhat larger than the 
direct-current train lighting sets which are 
now becoming so widely specified in steam 
railroad service. 3 


Recent designs of compound engines for 
isolated plant service are remarkably com- 
pact, the duplex compound with one cylin- 
der above the other taking up no more 
floor space than the simple engine of the 
same capacity. The anticipated increase in 
maintenance charges has been so small as 
to cause little or no criticism. The tandem- 
compound requires a little more floor space, 
but not enough to cause any anxiety, unless 
it be in marine work, where every square 
inch must be utilized. The cross-compound 
allows a little more flexibility than the tan- 
dem and the duplex, and it insures a better 
distribution of cross-head strains in case 
it is necessary to run “on one leg.” In 
the plant of a well-known office building 
in New England a duplex compound en- 
gine of 100 kilowatts capacity and a simple 
engine of the same rated output were re- 
cently run upon alternate days for about a 
week on an electric elevator load of heavy 
fluctuations, the result being an economy 
in coal of about 25 per cent in favor of 
the former. At full load an economy of 
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30 or 35 per cent is not uncommon, and the 
increase in fuel consumption only about 
one per cent to raise the boiler pressure 
from 80 to 125 pounds. The compounding 
question is certainly worth looking into, 
whether or not one decides that the use of 
such engines warrants, say, a 30 per cent in- 
crease in first cost and fits in with the op- 
eration of the heating system on all-the- 
year round economy. 
a Se Cet ae 

The Expanding Field of the Smaili fetor. 

An impressive point in connection with 
every exhibition of mechanical appliances 
and machinery held in these days is the all- 
around usefulness of the small motor, par- 
ticularly in the sizes below five horse-power. 
It often happens that the apgaratus shown 
is designed to be operated by steam, gaso- 


line, oil or water under conditions which 


are either impossible to duplicate or intoler- 
able on account of the fire risk and atmos- 
pheric vitiation in a large hall or pavilion. 
In such cases electricity solves the problem 
perfectly, and the displayed mechanism 
travels its prescribed cycle at any convenient 
speed desired by means of the simple ap- 
plication of an inconspicuous, cleanly, flexi- 
bly arranged and efficient belted or direct- 
connected motor. Given such an installa- 
tion, the exhibitor’s energies are no longer 
spent watching for trouble in his moving 
display; he is free to concentrate his atten- 
tion upon his visitors and show to the 
best advantage the ins and outs of his ex- 
hibit. Probably in no other way could the 
operation of.gearing and valve motions in 
automobiles, power boats and heat engines 
in general be as well shown in detail. The 
use of the electric fan to increase the physi- 
cal comfort of exhibits in crowded halls is 
also worth mentioning. 


As a matter of fact, the uses of the small 
motor are now almost beyond enumeration. 
In the single field of retail advertising the 
electric motor can be applied almost with- 
out limit. The store windows of every pro- 
gressive city are alive with devices driven 
by electric power. In the laboratory the 
motor-driven “centrifuge” offers an easy 
method of separating solids held in suspen- 
sion from their respective liquids; grinders, 
stirrers, crushers, gas éxtractors and pneu- 
matic blowers are readily driven by sma'l 
motors; the dental drill and tiny surgical 


_ bone saw are equally dependent upon these 


prime movers. Musical instruments, phono- 
graphs and battery-driven fans for the sick 
room unsupplied with central station cur- 
rent merely suggest the expanding range of 
the small motor field. 
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There is often a tendency on the part of 
central station men to belittle the very small 
motor and other relatively minute applica- 
. stions of current to humble purposes. In 
the light of experience this is certainly 
poor judgment, for, although the revenue 
that the central station derives from such 
sources is insignificant in comparison with 
its income from large consumers, each new 
application of electricity in a community 
widens the public’s appreciation of its adap- 
tability to the affairs of life and in the long 
run opens the way toward larger commer- 
cial success, 
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Alternating-Carrent [Motors in Shop Practice. 

In the selection of motors for factory 
driving the question often arises as to the 
availability of alternating-current types for 
the work in hand. Since the early develop- 
ment of motors capable of driving machine 
tools naturally proceeded along direct-cur- 
rent lines, the opinions held in many quar- 
ters to-day are based on failure to realize 
the extent to which alternating-current ma- 
chines have been applied in shop practice, 
or their particular field of usefulness. 


There is no question that the direct-cur- 
rent motor has perfectly solved the problem 
of machine-tool driving under the usual 
circumstances of factory operation. For 
work requiring speed changes in increments 
of 10 or 15 per cent over wide ranges in 
order to reap the full benefit of high-speed 
machine-tool steels, the. direct-current mo- 
tor appears to have no superior. Probably 
the day is not far distant when the designer 
of alternating-current motors will produce 
equipment capable of much wider speed 
variation than present market types exhibit. 
Nevertheless, the direct-current motor has 
a strong grip upon the variable-speed field 
of. application, except in installations where 
the presence of water, explosive gases, metal 
dust, and other foreign substances make 
the use of a commutator dangerous or 
otherwise objectionable. The use of alter- 
nating-current motors in such cases entails 
the employment of some external speed- 
changing device, for both the induction and 
synchronous types are essentially constant- 
speed machines. Fortunately high-speed 
tool steels are usually operated under con- 
ditions not unfavorable to the installation 
of direct-current equipments. Convenience 
of manipulation with little effort and loss 
of time on the part of the workman are 
essential to the successful use of steels 
capable of taking cuts at the rate of 100 
to 200 feet per minute, but at the present 
time it is very hard to find any thoroughly 


‘with its older rival. 
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satisfactory mechanical variable-speed de- 
vice on the market. Direct-current con- 
trol gives the best modern results. 


The strong points of the alternating-cur- 
rent motor, as we have pointed out be- 
fore, are its simplicity, its ability to carry 
heavy overloads without damage, and its 
low cost of maintenance. Uniform equip- 
ment is a boon in every industrial plant, 
and the use of a single type of motor in 
a factory already equipped with an alter- 
nating-current isolated lighting plant is a 
most desirable course. The new shops of 
the United Shoe Machinery Company, at 
Beverly, Mass., for instance, illustrate most 
admfrably the advantages of simplifying the 
electrical installation. Turbine-alternators 
supply current to the lighting circuits and 
to induction motors throughout the build- 
ings, not a direct-current machine being 
used in the shops. The problem of machine 
driving in this case, however, did not pre- 
clude the use of constant-speed motors. 


It is not so much a question of group or 
individual driving, in considering the al- 
ternating-current motor for a shop instal- 
lation, as it is a matter of the speed range 
required by individual machines. If the 
work done by a machine or a group of 
machines does not require relatively fine 
gradations in speed, the alternating-current 
machine will handle the situation admirably, 
even though extremely wide variations in 
power may be required. Planers, slotting 
machines, punches, milling machines, shap- 
ers, and other equipment in which recipro- 
cating motions are employed generally im- 
pose heavy momentary overloads which are 
prone to cause flashing at the commutators 
of direct-current motors, while alternating- 
current motors of the same rated capacity 
give little or no evidence of the strain. The 
latter type cannot run away as do com- 
pound or shunt-wound motors in case the 
field circuit is accidentally opened; attend- 
ance is reduced to keeping the oil wells 
filled and to seeing that the rings are: oper- 
ating properly; repairs are easily made in 
the rare intervals when they are necessary, 
and in the smaller sizes of motors the start- 
ing box is eliminated. The entire range of 
group driving at constant speed and of in- 
dividual driving, where the conditions are 
well known and the quality of material and 
tool steel fixed, gives the alternating-cur- 
rent motor a field of service on equal terms 
The fire risk and the 
element of personal danger both are re- 
duced in a well-designed and installed al- 


ternating-current layout. In large plants 
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the advantage of distribution at higher po- 
tentials than are feasible with direct-current 
will frequently decide the choice in favor of 
the alternating-current motor. 


—-- 
The Central Station and the Smali Consumer. 


One of the greatest mistakes that a busi- 
ness house can make in these days of keen 
competition is to discriminate unfairly be- 
tween its customers, While it is only iust 
that the wholesale buyer shall receive dis- 
counts greater than those accorded the small 
purchaser, it is very bad policy to treat the 
latter as though his transactions were of no 
importance. Most progressive retail estab- 
lishments realize this point, with the result 
that from the department store to the bank 
the small account receives the same conside 
eration as the large one. 


In the central station field there is still a 
tendency on the part of many managers to 
look upon the small user of power as a 
customer of little consequence. On this ac- 
count very little energy is expended by such 
managers in seeking new business of the 
smaller kind. Often the solicitor’s time is 
fully occupied with larger propositions, and 
there is a feeling that it will not pay to in- 
crease the force simply to persuade Jones to 
run his little back-alley carpenter shop by a 
3-h.p. motgy or Smith to install a couple of 
electric fans in front of his soda fountain. 
Why should the company pay the cost of 


educating old Dr. Phosphorus up to the 


point of putting half a dozen 16-c.p. lamps 
into his dingy, gas-illuminated den which 
has long been blackened by the fumes of 
forty years’ chemical experiments? Very 
likely some of these “small fry” will buy a 
couple of dollars’ worth of current in a 
month, and “it is actually a question if it 
will pay to tie up the equipment.” 


Such a point of view as this belongs in 
the heathen lands where life proceeds from 
day to day on the basis of the cocoanut and 
the loin cloth. It has no place in the central 
station industry, where every manager is in 
business for all there is in it, and therefore 
ig eager-to increase his load by every legiti- 
mate means, To be sure, there is often 
small profitable revenue gained from the 
customers whose requirements are very 
limited, but it should not be forgotten that 
when a customer has learned to appreciate . 
the advantages of electric lighting and elec- 
tric motors over other forms of illumination 
and power he is pretty sure to enlarge his 
facilities sooner or later as his business ex- 
pands, and usually encourages others to fol- 
low suit. 
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CONSTRUCTION OF A JUMP SPARK COIL. 


The successful construction of a jump 
spark coil for gas engine ignition purposes 
is rather difficult for an amateur because 
of the high-grade insulation which is indis- 
pensable to satisfactory operation. The me- 
chanical part of the construction is simple 
to the last degree. The data given herein 
will enable any fairly capable amateur to 
build an excellent coil provided he is suf- 
ficiently patient and painstaking to insure 
proper insulation; several coils have been 
constructed from the data here given and 
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and bored, they must be boiled in paraffine; 
this is accomplished by simply melting par- 
affine wax in a vessel and immersing the 
heads in the melted wax, the latter being 
kept boiling for an hour. The heads are 
then to be taken out and allowed to cool 
in clean surroundings. 

After assembling the core in the heads, 
the latter being set exactly 65% in. apart, the 
core should be taped with a good grade of 
adhesive insulating tape; high insulation 
here is not essential. Then the primary coil 
should be wound on, starting the first layer 
at the front head with the end of the wire 
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all of them excepting one have been in con-. 


tinuous and perfectly satisfactory operation 
ever since they were finished. The one ex- 
ception failed because it was not properly 
insulated. 

The core is built up of No. 22 soft iron 
wires 8 in. long; these must be thoroughly 
annealed after being cut to length. The 
bundle is % in. in diameter. The core is 
assembled in the heads, the wires being 
“coddled” into position when the core ap- 
proaches normal size, and the final wires 
being inserted one by one until no more can 
be got in. As the sectional assembly draw- 
ing, Fig. 1, indicates, the rear end of the 
core does not pass through the back head, 
but sets into it 3 in.; it does pass through 
the front head and must be tied tightly with 
fine linen thread as close to the head as 
possible so that the head may be removed 
and replaced without trouble. The core 
must project 3% in. beyond the outer surface 
of the front head. 

The heads must be made of hard wood 53$ 
in. thick. Each head is 4 in. square and 
‘counterbored \% in. deep on the inner face 
to take the rubber tube which separates the 
primary and secondary windings This tube 
is I 3/16 in. bore with wall 3/16 in. thick, 
so that its outer diameter is 1 9/16 in.; it 
is 67% in. long, and the ends must be per- 
fectly square with the bore (at right angles 
to it). After the heads have been shaped up 


projecting two or three inches through a 
hole in that head close to the core. This 
coil consists of two layers of No. 16 double- 
cotton-covered magnet wire, the turns being 
wound as closely as possible, of course. 
The finishing end of the wire should be tied 
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head, and the front head is put back in 
place, this time permanently. The two ends 
of the primary winding must be threaded 
through holes in the front head as it is put 
back, and these ends should be protected by 
woven cotton sleeves, such as those used 
on the leads of direct-current dynamo arm- 
ature windings. Just before pressing the 
front head “home” against the end of the 
rubber tube, the end of the primary coil 
should be lightly varnished with shellac, 
including the terminals and their sleeves; 
this will stiffen the end convolutions of 
the coil and tend to prevent tearing them 


down if it should be necessary at any future 
time to take off thè front head again. 

The core should then be chucked in a 
lathe, the front end being held in the chuck 
and the tail center of the lathe being pressed 
against the center of the back head just 
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FIG, 2.—DETAILS OF SPARK COIL. 


down temporarily to the coil. The front 
head is then pulled off the core, taking care 
that the starting end of the primary wire 
pulls through the hole in the head and does 
not unwind the inner layer. The rubber 
tube is then slipped over the primary coil 
and seated in the counterbore in the back 


enough to indent’ the wood and keep it cen- 
tral. The supporting pin, a, of the vibrator 
mechanism should then be set into the hole 
in the front head and held in place tem- 
porarily by a small set collar while the 
secondary winding is put on. This winding 
consists of 11⁄4 pounds of No. 33 double- 


OCTOBER, 1905. ] 


silk-covered wire. The starting end should 
be soldered to a piece of No. 16 copper wire 
and the latter threaded through the back 
head and attached to one of the secondary 
binding posts, which must be screwed into 
the back head, preferably into the face of 
the block rather than the edge. 

Before proceeding with the winding of 
the secondary coil both of the heads should 
be faced with hard rubber about 1/32 in. 
thick. The last layer should end next to 
the back head and the final end of the wire 
be threaded through a small hole in the 
head and carried to the other binding post. 
The binding posts are not shown; ordinary 
telegraph instrument posts should be used, 
such as the binding posts used on standard 
sounders. In winding on the secondary 
wire, tension should be applied to it by 
means of rollers in order to avoid damag- 
ing the insulation by friction; six or eight 
grooved rollers should be mounted on spin- 
dles and the wire threaded through them 
backward and forward so as to obtain a 
braking effect with the least possible amount 
of friction on the wire. 


The vibrator consists of a piece of flat 
spring steel 17% in. long, 34 in. wide and 
No. 28 gauge in thickness, with a disc of 
soft steel 34 in. in diameter sweated to its 
free end; the disc and the end of the spring 
must, of course, be thoroughly tinned before 
attempting to sweat them together. The 
spring is attached to the mount, b, by means 
of two No. 8 brass machine screws and 
nuts, insulated from the mount by a flat 
piece of hard fibre, c, 3/16 in. thick, 4% in. 
wide and 1 in. long, and two fibre bushings 
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FIG. 3.—DIAGRAM OF CONNECTIONS. 


set into the holes in the mount and having 
heads % in. thick. (See Fig. 2.) The 
mount, b, is made of strip brass in. thick, 
I in. wide and 3% in. long. The construc- 
tion and arrangement are so simple and 
obvious that further explanation is scarcely 
necessary. The contact screw is an ordi- 
nary telegraph relay screw with a platinum 
point; it can be bought from any maker of 
telegraph instruments for a few cents. A 
round milled nut should be fitted to the 
thread on the outer end of the supporting 
pin, a, so that it turns somewhat stiffly; 
otherwise a jam nut will be necessary. The 
spring surrounding that part of the sup- 
porting pin between the front head and the 
mount may be made of No. 18 spring brass 
and it should be wound on a mandrel the 
same size as the pin, so that it will be 
slightly larger in the bore when released 
just after being wound. 


The complete coil should be boxed in by 
means of hard wood strips % in. thick 
screwed to the edges of the heads; the bot- 
tom strip must project beyond the front 
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head far enough to serve as a seat for the 
horizontal part of the vibrator mount, as 
indicated by the dotted lines in Fig. 1. Af- 
ter the bottom and the two side strips have 
been screwed on, the box thus formed 
should be filled with melted paraffine wax; 
then the top strip may be screwed in place 
and the coil is finished. Fig. 3 is a diagram 
of connections. 
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ISOLATED PLANT ENGINEERING. 


BY JAMES F. HOBART. 


The lot of the engineer in charge of a 
small or medium sized isolated steam plant 
is frequently far from a happy one. Fre- 
quently he is handicapped by having an 


‘““owner” who “knows it all” and who dic- 


tates to him without sense or reason. The 
oil, waste, fuel, tools and appliances are 
often purchased without his opinion being 
asked as to what is desirable or even neces- 
sary. Sometimes, however, it is the engi- 
neer who is to blame, and not the “owner.” 
There are many engineers who will use 
no exertion to better themselves or their 
surroundings; insomuch so that it is use- 
less to tell them how to improve things 
or how to make the best of their condi- 
tion. 

The writer knows of one man in charge of 
a small steam plant who for two years 
shoveled coal from a dirt floor in front 
of the boiler rather than put down a brick 
pavement; all the material being on hand 
and available. On the other hand may be 
noted the example of a man who was 
placed in charge of a homely old engine 

covered with rust and 
dirt and located in a 
. shed. In less than 
two years this engi- 
neer had transformed 
‘ the old shed into a 
brick-walled structure 
with a concrete floor; 
the engine had been 
nicely painted, and 
the interior of the 
building would not 
suffer by contrast with more pretentious en- 
gine rooms. 

Next to having no voice in the selec- 
tion er purchase of supplies, is the irrita- 
tion of having an incompetent fireman who 
is hired by the “owner” and over whose 
dismissal the engineer has no control. 
When a man is sent to fire who will open 
the furnace doors and begin to break up 
a soft coal fire with a slicebar without 
first looking to see where the water level 
stands, he needs watching, for he is a dan- 
gerous man to have around. 

Sometimes the same man, or one like him, 
will shut off the feed to a boiler without 
stopping the pump or opening some other 
passage for the water. Another trick is to 
leave a bed of coal, ashes or clinkers an- 
chored against the bridge wall while there 
is a pile of blazing coal in front of the 
furnace close to the doors. This kind of 
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work is not always limited to the fireman; it - 


can be recognized in the ‘engineer who 
cleans the brass work of an engine only 
where it happens to be in front. Valves 
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made bright on top only, do not look well 
when the hand-wheel is turned half way 
over and dirty surfaces brought to light. 
When a man is packing rods or stems, note 
whether he takes out the old packing and 
puts in new, or whether he forces in an- 
other ring or two on top of the old 
packing, and then pretends to have done 
a good job. The first method never cuts 
rods—the second should never be imitated. 

There are some “dont’s” for the engi- 
neer as well as for the fireman: If there 
is a slight knock or pound in the engine 
which you intend to take up, don’t delay 
doing it until just before the engine is 
started in the morning. When the engine 
is warm, say after shutting down at noon 
or at night, is the proper time to make 
such adjustments, for then the several 
pieces are expanded and the adjustment 
can be made as close as is necessary with- 
out having to make guess allowances for 
expansion. Many an engineer has come 
to grief by setting up connections when the 
engine was cold. 

Another point for the isolated station 
man is in the care of belts and pulleys. 
Never let dust accumulate in pulleys. Have 
them cleaned at least monthly. A belt, be 
it made of rubber, leather or cotton, re- 
quires as much care as a journal bearing 
or the inside of an engine cylinder. A belt 
left to itself will never do the work in- 
tended by the engineer. Every inch in 
width of a good double belt is expected to 
exert a continual pull of 88 pounds when 
at work; but if it is not kept at the proper 
tension it will be folly to look for the 
expected results. To obtain 88 pounds ef- 
fective pull the length and slack of the 
belt, together with its adhesion to the pul- 
ley, must be such that at least 44 pounds 
pull per inch of width will exist in the slack 
or return fold of the belt. 

When a belt is stretched between two 
horizontally placed pulleys, the distance 
apart of the pulleys, the length and weight 
of the belt per foot, determine the tension 
of the belt and the pull it will exert when 
running. If a belt sags just right to bring 
the proper pull of 88 pounds on the work- 
ing side or fold when the belt is running, 
and is clean and soft enough to obtain the 
proper hug or “bite” upon the pulleys, then 
it will easily transmit the amount of power 
it was figured for. If, on the other hand, 
the belt is allowed to become hard, dust 
filled and too slack, then there will be 
slipping between the belt and one or both 
the pulleys, the necessary power will not be 
transmitted and the life of the belt will 
be short and unsatisfactory. 

Another bad error which is frequently 
made in the design of isolated plants, 1s the 
use of pulleys far too small for the work 
expected of them. Compare the work done, 
and the cost of pulleys and belts necessary 
to transmit 100 horse-power between shafts 
16 in. apart with pulleys 48 in. by 16 in. in 
one case, and 63 in. by 12 in. in the other. 
Both sizes of pulleys are designed to trans- 
mit 100 horse-power, and the list price of 
the 48-in. by 16-in. pulley is $60.20 each, and 
the 63 in. by 12 in. set is $73.30 each, or 
$120.40 and $146.60, respectively. The 
length of belt in either case will be 44.6 
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ft. and 48.5 ft., respectively. Assuming the 
16-in. belt to cost $4 per foot and the 12-1n. 
belt $3, the cost of the belts will be $178.40 
and $145.50, making a total cost for each 
installation of $238.60 and $278.80. Thus, 
the large pulleys and narrow belt cost 
$40.20 more than the small pulleys and 
wider belt, but when it comes to renewals 
it is another story, for it will cost $32.90 
more to renew the 16-in. than it does the 12- 
in: belt, hence the large pulleys and nar- 
row belt should be specified for economy. 

One thing in particular, which it pays 
well to look after, is the influence of weath- 
er conditions upon belts. Leather in its 
natural state is very susceptible to mois- 
ture and to climatic conditions. Rubber 
and “Gandy” (impregnated stitched cotton) 
belts are also affected by dry or wet at- 
mospheric conditions, but it acts in differ- 
ent ways with the materials named. When 
a leather belt is exposed to damp air, the 
first result is it shortens in some instances 
sufficient to cause hot bearings in shaft 
or machine. If the moisture is long con- 
tinued or increased to an extent that the 
belt becomes wet instead of damp, an 
amount of stretching will be observed for 
the reason that a leather belt, when wet, 
is more easily stretched than when dry. 
Hence the apparent paradoxical effect of 
moisture upon leather belts whereby they 
first shorten on exposure to moisture and 
then stretch, sometimes to an alarming ex- 
tent. The remedy is to fill the leather with 
certain oils or other substances which will 
render the leather proof against any hu- 
midity changes likely to be met with. The 
natural waterproofing for leather is neats- 
foot oil, but almost any oil which will not 
evaporate will do. An engineer of the writ- 
er’s acquaintance uses cylinder oil on the 
governor belt of his engine, and has never 
had the belt go slack or tight, no matter 
how the humidity conditions might vary. 
In many machine shops, the lathe belts are 
soaked with black lubricating oil and they 
do business right along to a capacity far 
above 88 pounds for inch of width (66 
pounds for single belts) and are never too 
slack or too tight. There are several 
excellent belt dressings in the market which 
will protect leather belts from humidity 
if properly and plentifully applied. 

Rubber belts are supposed by some to be 
impervious to water, but this is a mistake. 
When a rubber belt is new, it is practi- 
cally impervious to water, but as soon as 
the belt begins to run over pulleys, the 
rubber covering alternately stretches and 
compresses, and soon opens to a certain 
extent and air is drawn into one side of the 
belt. As a certain percentage of moisture 
goes into the belt with the air it is certain 
to come: in contact with the cotton body of 
the belt. Almost any oily substance, which 
will keep out moisture, seems to soften 
the rubber covering and thus injure the 
belt. There is, however, one substance 
which works very well on rubber belts as 
well as leather and cotton ones. This sub- 
stance will be referred to later. 

Belts made of cotton duck afford about 
the best and cheapest method of transmit- 
ting power known to the engineer outside 
of electricity. But cotton -is very suscep- 
tible to hunfidity and carfhot be used with- 
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out ample protection from the least varia- 
tion of humidity in the atmosphere. Other- 
wise, cotton duck, folded and stitched, or 
woven to the required thickness would 
make the ideal belt for any service or con- 
dition. 

The usual cotton belt is filled with either 
linseed oil or a substitute or else with a 
mineral oil or paraffin substance. The 
writer prefers the latter. The linseed oil 
stuffing oxidizes and becomes hard, where- 
as the paraffin filling does not oxidize and 
causes the belt to remain soft and pliable 
for a long time. If measures are taken 
to replace the wear of the belt filling as fast 
as it disappears, there is no other belt 
which for efficiency and cost can approach 
the stitched cotton belt. As stated, there 
is a certain substance which protects not 
only cotton belts but leather and old rub- 
ber belts. The writer refers to the substance 
known as “cling surface.” 

The height of perfection is reached when 


cotton belts are procured “in the white” . 


before they have been impregnated. Then, 
the substance named will penetrate quickly 
and thoroughly and a belt will be obtained 
which leaves nothing to be desired. It is 
far better than either leather or rubber, for 
any purpose to which belting can be ‘ap- 
plied and it is equally good for rope trans- 
missions of power. The writer has person- 
al knowledge of the performance of belts 
impregnated in this manner which leads 
him to consider that for all isolated station 
work, engine belts included, nothing better 
has yet been brought to trial than the plain 
stitched cotton belt filled with the sub- 
stance named. 

The writer has been surprised by the 
almost universal practice of owners and 
some engineers in the matter of boiler feed- 
ing. Thirty plants of which he has knowl- 
edge are supplied with a belted boiler feed- 
pump, either driven from the engine shaft 
or from the main shaft, but in almost every 
one of the plants in question, the power 
pump has been permitted to remain inac- 
tive. Each of the plants is also provided 
with a duplex steam pump, and in some 
instances an injector, making three methods 
of feeding the boiler; but the steam pump 
or the injector are almost invariably used 


_ at considerable greater expense to the own- 


er, notwithstanding the fact that the power 
pump was furnished with a bypass by 
means of which and a single valve the 
pump could run all the time and a con- 
stant and uniform stream of water sent into 
the boiler to replace evaporation. In spite 
of the convenience noted, the cheap and 
efficient power pump remained inactive and 
the boilers were fed with the expensive 
steam pump and an occasional injector. 
There are several ways of cleaning fires 
depending upon the kind of fuel burned; 
but assuming that anthracite slack is used 
with enough bituminous mixed to make it 
burn well, it is the writer’s practice when 
plain grates are in use to put in a good 
firing of fresh coal and let it get up to a 
good clear red. The damper is then closed 
and the live coal raked over on one side 
of the grate, then the ash and clinker are 
raked from the other half of the grate. 
This being done, the burning coal is moved 
to the cleaned side of the grate, and the 
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remaining ashes hoed out, the live coal is 
then spread evenly over the whole grate and 
the damper opened. As soon as the coal 
becomes bright’ red the boiler should be 
fired rapidly again, and as soon as it is well 
brightened up it should be fired to the ‘usual 
depth. 

A man can clean a) fire in a single boiler 
in this way and not have the pressure drop 
more than 8 or 10 pounds during the opera- 
tion. If particular attention be taken to 
close the damper the drop in steam pres- 
sure will be much less than if the damper 
be left open. It is the cold air blowing 
directly against the boiler shell which low- 
ers the steam pressure. With the damper 
closed the heat contained in the setting and 
in the red hot fuel will go far to keep the 
pressure up until the fire has been tully 
cleaned. It is not to be understood that 
the damper is to be shut so tight that all 
the hot gases puff out into the face of the 
man who is doing the cleaning. If the 
damper is very tight fitting it should be left 
open a trifle. When several boilers are 
operated in battery it is an easy matter to cut 
out one boiler by closing the damper, then 
as much time may be taken as is necessary 
for cleaning, since the other boilers will 
keep the pressure up. When a single boiler 
has to have its fire cleaned, quick work must 
be done. 

Another method of cleaning a fire is as 
follows: The fireman fires one side, letting 
the other side get low. As soon as the fired 
side is burning freely the low side is cleaned 
and some fresh coal thrown upon the grates, 
then the live coal is pulled over upon the 
green coal and allowed to come to a bright 
red. The remaining side of the grate is then 
cleaned as soon as it has burned down, 
some green coal is spread there, and the 
fire again distributed evenly over the grate, 
after which it is fired lightly and allowed to 
come to its normal condition for a run of 
several hours to the next cleaning time. 

The chief objections to the latter meth- 
od of cleaning a fire, are the number of op- 
erations which have to be performed and 
the great length of time the fire is partially 
out of complete maximum service. It will 
require a half hour to clean a fire by the 
second method, while seven to ten minutes 
will suffice for cleaning by the first method. 
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International Association of Municipal Elec- 
tricians —At the tenth annual convention of 
this body at Erie, Pa., August 23, 24 and 25, 
the following officers were elected: Presi- 
dent, Jerry Murphy, Cleveland, Ohio; vice- 
presidents, William Crane, Erie, Pa.; H. R. 
Allensworth, Columbus, Ohio; B. A. Blakey, 
Montgomery, Ala.; F. A. Cambridge, Win- 
nipeg, Man.; secretary, F. P. Foster, Corn- 
ing, N. Y.; treasurer, C. E. Deihl, Harris- 
burg, Pa. Executive Committee: T. C. 
O’Hearn, Cambridge, Mas¢., chairman; A. 
S. Hatch, Detroit, Mich.; J. B. Yeakle, Bal- 
timore, Md.; Louis Gascoigne, Detroit, 
Mich.; W. M. Petty, Rutherford, N. J.; 
James Grant, New Haven, Conn.; W. H. 
Thompson, Richmond, Va.; W. Y. Ellet, 
Elmira, N. Y. Finance Committee: D. D. 
Clayborne, J. F. Macdonald and H. C. 
Bundy. 
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HIGH TENSION CIRCUIT BREAKING DEVICES. 


$ 
BY W. T. FERNANDEZ. 


With the development of high-tension 
transmission systems, the’ necessity for an 
automatic device to break a high-tension 
circuit under short-circuit conditions set 
engineers at work on the perfection of 
such a device. Various air-break, sand- 
break and fuse-break devices were tested 
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able contacts, usually called fingers, actuated 
by three cams mownted on the crank shaft 
and so set that the master finger (1) will 
make contact with a small bus-bar an instant 
before the closing finger (3) is released; 
thus continuing the circuit until its actuat- 
ing cam releases it. At the same instant 
finger 2 is thrown into contact with the 
bus-bar, thus furnishing a path for the cur- 
rent for the opening motion. (See Fig. 3.) 

It will be evident from the action of the 
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FIG. I. 


with unsatisfactory results, until it became 
evident that a radical departure from ex- 
isting methods was necessary to attain the 
desired results; hence the oil-break switch. 

As several types of oil-break switches 
are in general use, the mechanical and 
electrical features of each will be con- 
sidered in its turn. The compressed air 
type will be eliminated as obsolete and the 
first form of the General Electric type “H” 
oil switch will be described. 

This switch consists of an ingenious com- 
bination of motor and spring drive. The 
truss, carrying the circuit-closing spindles, 
is actuated by a crank connected to the 
motor drive by a worm gear, which in 
turn is actuated by the magnetic thrust 
clutch illustrated in Fig. 1. When the 
operating current is applied, the clutch, C, 
is thrown into contact with the clutch, CC, 
by the thrust rod, R, which is driven for- 
ward by the solenoid. 

The motor is series wound and is con- 
nected in series with the solenoid, so that 
the clutch is interlocked the instant the mo- 
tor starts, carrying the crank attached to 
the gear wheel, G, over its center, thus re- 
leasing the top spring which bears on the 
truss, forcing the latter downward. The 
crank shaft is connected to the gear wheel 
through a friction clutch which, while it per- 
mits the shaft to travel faster than the gear 
wheel in one direction, will not allow it. to 


be turned backward, so that’ the action of 
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the switch is progressive and always in one 
direction. The closing motion is performed 
by a one-half turn of the crank shaft and 
the succeeding opening motion by a second 
half turn of the crank shaft. 

The travel of the switch is determined by 
a limiting device consisting of three mov- 


cams and fingers, that the limiting feature 
is finger No. 1 and that the switch’s travel 
is determined by the adjustment of the 
cam (Fig. 6) actuating that finger, as the 
mechanism is disconnected from the motor 
by the release of the clutch, C, the instant 


‘the operating circuit is-opened by the mas- 


ter finger. If that finger remains on the 
bus-bar too long, the crank will be carried 
past the bottom center and the mechanism 
thrown upward by the bottom spring to the 
open position. With the Niagara type oi 
control switch (Fig. 3) operating current 
will be applied as soon as finger 3 is closed 
on the bus-bar, thus throwing the switch in 
again. The rapid opening and closing of a 
switch (commonly called “pumping’’) is 
dangerous to both switch and apparatus, 
and, therefore, the adjustment of the master 
finger should be carefully noted. A center 
mark is indicated on the gear case and a 
pointer on the crank shaft indicates how 
close the crank is to center in both the 
open and closed positions. That pointer 
should always be set at least 1-16 of an inch 
back of center (the term back of center is 
used as indicating the direction reverse to 
the pointer’s travel). 

It will be seen in Fig. 1 that the half of 
the clutch, C, mounted on the end of the 
worm shaft is movable, so that it may be 
thrust forward by the rod, R, under the in- 
fluence of the solenoid, which drives it 
against the screw plate, P, in front of the 
clutch jaw. When the operating circuit is 
opened by the master finger, the clutch jaw 
and thrust rod are drawn away from the 
motor clutch jaw by the spring, SS, thus 
stopping the mechanism and allowing the 
motor to slow down gradually. 

It sometimes happens that the screw plate, 
P, works loose, lessening the travel of the 
movable clutch jaw to such an extent that it 
will not properly interlock with its fellow 
on the motor shaft, with the result that the 
jaws will be stripped from one or both 
halves of the clutch. A minimum clear- 
ance of 1-16 of an inch should be allowed 
between jaws and when regular inspection— 
which should be made once every twenty- 
four hours—reveals by the use of a gauge, 
a lessening of that clearance, the motor 
should be taken down and the screw plate 
examined. Another cause of trouble on 
this type of switch is that the oil used to 
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lubricaté the worm shaft and gear wheel, 
works down into the dogs of the friction 
clutch, causing them to slip and allowing 
the mechanism to fall back from the open 
position. A mixture of good grease and 
graphite applied sparingly once a month will 
keep the parts in good condition and pre- 
vent the dogs slipping. The newer type 


FIG. 4. 


“H” differs slightly in mechanical details 
from the type described, and is equipped 
with a clutch which is entirely magnetic. 
(Fig. 4.) 

The end of the worm shaft, W, is turned 
into a disk, WD, housed in the casting, 
MC, which carries an energizing coil, EC, 
connected in series with the switch motor. 
On the motor end is mounted a movable 
armature, K, keyed so as to move back 
and forth freely on the shaft. This arma- 
ture is fitted on the inner side with a wood-’ 
en ring, R, fastened to it by a binding simi- 
lar to that used for binding the coils of an 
armature, and projecting about 1-64th of an 
inch beyond the core. This ring forms the 
friction element of the clutch. 

When operating current is applied, the 
coil, EC, is energized as the motor starts, 
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FIG. 3. 


and draws the armature, K, into contact 
with the disk, WD, thus transmitting the 
motion of the motor to the worm shaft and 
mechanism of the switch. The release of 
this type of friction clutch is determined by 
the master finger as in the mechanical clutch 
type, but has a few faults peculiar to itself. 
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The binding band of the wooden friction 
ring will sometimes work loose and permit- 
ting that ring to turn, will throw the switch 
over the center, when it will be thrust 
downward by the top spring, but will not 
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FIG. 3-A. 


bind with sufficient force against the disk, 
WD, to carry the switch home. The only 
remedy is to rebind the wooden ring, and the 
binding must be applied with force. It will 
be found that after such a condition has 
arisen that the face of the friction ring 
has been worn smooth and will not hold 
firmly at once, if the face of the ring is 
roughed up a trifle with coarse sandpaper, 
the clutch will take hold and do its work, 
after being rebound. Care should be used 
when oiling the mechanical parts of this type 
of switch that no oil reaches the clutch 
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faces, as oil will render the clutch :nopera- 
tive, and necessitate the thorough cleaning 
of those parts and the roughing of the 
wooden ring with sandpaper to restore the 
necessary friction between the two faces 
of the clutch. 

Another source of trouble on the two 
types mentioned is an unbalance in the top 
and bottom thrust springs, which sometimes 
exists on account of the impossibility of 
tempering any two springs exactly alike. 
The master finger may be set to cut off at 
the proper point on the opening motion but 
will carry over the bottom center. As a 
rule, the master finger may be set far 
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enough back of the top center to give a 
safe margin on the bottom center, but in 
exceptional cases it will be found necessary 
to take up on the toggle springs (Fig. 5) 
whose function is to render the opening mo- 
tion more rapid than the closing motion— 
to compensate for the unbalance of the 
thrust springs. In some rare cases even 
this expedientis not sufficient and the 
switch will still carry over the bottom cen- 
ter; the only remedy then is to split the 
cam which actuates the master finger so 
that two independent cut-offs are obtained. 
With the single cam, the top cut-off bears 
a certain definite relation to the bottom cut- 
off, but if the master finger cam is split, 
each point of cut-off may be set independent 
of the other and any unbalance of either 
the top or bottom spring thus adjusted. 
Pumping may also be caused by a varia- 
tion of the e.m.f. of the control current, and 


in unavoidable cases the switch should be 


set at the maximum voltage carried. 

The oil pot contact is illustrated in Fig. 6. 
The bottom contact is set into a space pro- 
vided for it in the bottom of the oil pot and 
is held therein by a screw ring. The four 
sections of the contact are held together by 
two spiral springs, formed into a circle and 
sprung around the outside of the contact 
blocks. If one of these springs breaks, a 
loose connection between the spindle and 
bottom contact results, causing heating of 
the oil in the pot. Cleaners should’ there- 
fore, be instructed to feel each pot and re- 
port any unusual temperature. Where doubt 
exists as to the heating of a certain con- 
nection, place a small lump of paraffine on 
the end of a stick of seasoned wood and 
touch the part while it is carrying load; a 
softening of the paraffine indicates the faulty 
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connection. The wiring diagram shown in 
Fig. 3A, illustrates the most approved meth- 
od of control for type “H” switches. The 
control switch is always open, so that if 
the oil switch “pumps” it can only return to 
its original position and cannot continue to 
open and close as in the Niagara type, since 
when the operating finger of either the open- 
ing or closing motion comes into contact 
with the bus-bar on the switch, it is always 
“dead” after the initial operation has been 
performed. 
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The direct-current cireuit of the time 
limit or overload relay is slightly different 
from that used with the Niagara control 
switch. Instead of energizing a tripping 
magnet, the tripping circuit of the relay is 
closed directly, through the oil switch wir- 
ing and throws open the switch without 
any secondary device. The simplicity, as 
well as the safety, of this method of control 
will be understood by a study of the wiring 
diagram Fig. 3A. It will be noticed that the 
pilot lamps shown in Figs. 3 and 3A indi- 
cate by becoming luminous whether the oil 
switch is open or closed. 

The object of connecting other lamps in 
series with the pilot lamps is to prevent 
the possible opening of the switch by short- 
circuiting the filament of the pilot lamp. It 
is impossible by short-circuiting any one of 
the lamps to open the switch, and the meth- 
od is safer than the introduction of wire re- 
sistance in the pilot circuit since the short- 
circuiting of that resistance would blow the 
pilot lamp and open the oil switch. 
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PRACTICAL NOTES ON BOILER FEEDING 
APPARATUS. 


BY CHARLES L. HUBBARD. 


Feed-Water Heaters. 


Feed-water heaters are employed for two 
important reasons: First, if cold water is 
introduced into a boiler in any considerable 
quantity the cooling effect will cause an 
unequal contraction of the plates, which 
is likely to produce leaks at the joints. It 
also tends to reduce the steam pressure and 
necessitates more rapid firing for a time 
after feeding, unless the load upon the en- 
gines is practically constant, so that the feed 
valve can be set to supply a uniform quan- 
tity of water continuously. 

Second, feed-water heaters can nearly 
always be arranged to utilize exhaust steam 
or waste gases from the furnace, so that 
a substantial saving in fuel is gained by 
their use. 

The percentage of saving in fuel by heat- 
ing the feed water with waste products is 
expressed by the equation 

100 (I: — I) 
eS oe 
L + (I — L) 
in which 5 

lı = initial temperature of the feed water 

entering the heater. 

I, = final temperature of the feed water 

leaving the heater. 

I, = temperature of the steam at boiler 

pressure. 

L = latent heat of evaporation for steam 

at boiler pressure. 

Example —What will be the saving in 
fuel by using an exhaust steam feed-water 
heater when the initial temperature of feed 
water is 60°, the attainable final temperature 
205°, and the steam pressure in the boilers 
80 pounds, gauge? From a steam table 
the temperature of steam at this pressure is 
found to be 324° and the latent heat of evap- 


oration 886°. Substituting these values in 
the formula: 
100 (205 — 60) 14,500 


— = 12.6% 
886 + (324 — 60) 1,150 
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This is true because the total heat re- 
quired per pound of steam is that necessary 
to raise the temperature of the feed water 
from 60° to 324°, which is 324 — 60 = 264 
heat units, plus that required to evaporate 
it into steam at this temperature, which 
is 886 heat units, making a total of 264 + 
886 = 1,150 heat units. The saving made 
by heating the feed water from 60° to 205° 


is 205 — = 145 heat units. Therefore, 
145 X 100 
the gain in per cent is = 12.6. 
1,150 


With the most economical multiple expan- 
sion engines only about 18 per cent of the 
heat stored in the steam leaving the boilers 
is transformed into work, and in the ma- 
jority of engines probably not more than 10 
per cent is utilized. If we assume I§ per 
cent as an average, this leaves 85 per cent 
of the heat in the total amount generated, 
available for heating purposes, and of this 
amount only a comparatively small propor- 
tion can be used for feed-water heating un- 
der ordinary conditions. In office buildings, 
factories or other buildings having their 
own power plant, this remaining portion 
is usually employed for warming and ven- 
tilating purposes. 

The proportion of heat in the exhaust 
steam which can be used for feed-water 
heating may be easily determined as fol- 
lows: The latent heat of evaporation for 
steam at atmospheric pressure is 966 heat 
units: that is, each pound of steam gives 
out 966 heat units when it is condensed. 
The quantity of heat required for raising 
the temperature of one pound of water 
from 50° to 210°, which may be taken as 


maximum requirements, is 210 — 50 = 160 
160 
Therefore, only ——, or ap- 


966 


proximately 1% of the heat in each pound of 
exhaust steam can be utilized in warming 
the pound of feed water which is to replace 
it in the boiler. Heaters using exhaust or 
live steam are divided into two kinds, 
known as open and closed heaters. When 
the waste gases from the furnace are em- 
ployed the apparatus is commonly called an 
economizer. Open heater, usually cons st of 
a chamber of cast iron or steel plate, into 
which the steam is admitted. Cold water is 
fed in at the top and in most forms is made 
to fall in thin sheets by flowing over shal- 
low trays placed one below the other. The 
intimate contact of the water with the steam 
heats it to a temperature very nearly that 
of the steam. When the water contains 
scale-forming salts, which are precipitated 
at temperatures below that to which the 
water is heated, the sediment is caught by 
the trays and can be removed from time 
to time as required. Heaters of this form 
are sometimes provided with filters which 
still further purify the water before it is 
pumped to the boilers. 

As the condensed steam is mixed with 
ethe feed water, it becomes necessary to pass 
it through an efficient oil separator before 
it enters the heater. 

Fig. 1 shows a section through a Coch- 
rane feed-water heater and purifier, which 
is of the type just described. 


heat units. 
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The cold water enters at the top and 
trickles downward over intercepting trays 
to the receiver at the bottom. When the 
water line in the receiver reaches a given 
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I.—OPEN FEED-WATER HEATER. 


FIG. 


point, a valve operated by a float closes the 
supply. Exhaust steam enters at the side 
through an oil separator and passes out 
at the top of the heater. The oil from the 
separator is trapped to the sewer. 

When used in connection with a heating 
system the returns are brought back as 
shown. All drips from separators, steam 


jackets, etc., may be trapped into the re- 
ceiver. 
Before being pumped into 
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FIG. 2.—CLOSED FEED-WATER HEATER. 


the water passes through a coke filter at 
the bottom of the receiving chamber. 
With a closed heater the feed water does 
not mingle with the steam, but passes 
through a series of brass or copper tubes 
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which are surrounded with steam on the 
outside. The Goubert heater shown in 
Fig. 2 is a good illustration of this type. 
Closed heaters are made for use in both 
vertical and horizontal positions, the former, 
however, on account of the small floor 
space required is usually preferable, unless 
it is desired to suspend it overhead. There 
are various forms of construction employed, 
some having straight tubes while in others 
the heating surface is in the form of a coil. 
When straight tubes are used one end is 
made to slide in a stuffing box or ground 
joint in the tube sheet in order to provide 
for the unequal expansion of the iron shell 
and the brass or copper tubes. 

The required amount of heating surface 
depends upon the initial temperature of 
the feed water, the steam pressure within 
the heater and the velocity with which the 
water flows through the tubes. With ex- 
haust steam from non-condensing engines 
it is customary to allow about one square 
foot of heating surface for each 90 pounds 
of water passed through the heater per 
hour. When the exhaust from condensing 
engines is used the surface should be in- 
creased: about 50 per cent, owing to the 
lower temperature of the steam. This is 
equivalent to about 4 of a square foot of 
heating surface perboiler horse-power when 
non-condensing engines are used and 4 of 
a square foot for condensing engines. 

The temperature to which the feed water 
may be raised usually varies from 200° to 
210° with exhaust steam from non-con- 
densing engines, and from 170° to 120° 
in the case of condensing engines. In many 
condensing plants the exhaust from the 
various pumps and other auxiliaries is suffi- 
cient to heat the feed water for the entire 
plant. 

When the exhaust from these sources is 
equal to about % of the entire quantity of 
steam generated by the boilers, there will 
be nothing gained by placing a heater in 
the exhaust pipe leading to the condenser; 
but if the exhaust from the auxiliaries is 
less than this amount, then the feed water 
may be first passed through a heater sup- 
plied with steam at condenser pressure, 
and then through a second heater taking 
the pump exhaust at atmospheric pressure, 
which will heat the water up to a temper- 
ature of about 205°. 
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A HIGHLY EFFICIENT AND EASILY MADE 


WATER RHEOSTAT. 


BY H. Y. HADEN. 


Many engineers know the little troubles 
connected with rigging up a temporary 
water rheostat for taking up the load while 
testing engines. Barrels and plates are usu- 
ally employed, and a very usual weakness 
lies in the boiling of the water, and the 
consequent rapid fluctuation of the load, 
which always depreciates the engine per- 
formance. It is also generally necessary to 
use Saltein the water, and too much of this 
will put the rheostat out of control. In Fig. 
I is given a diagram of a rheostat in which 
galvanized iron wire, immersed in pure 
water, is used. The one in question ab- 
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sorbed a load of 100 kilowatts for nine 
hours continuously, with less than I per 
cefft fluctuation, the final adjustment being 
obtained by controlling the inflow of circu- 
lating cold water, which simply overflowed 
the trough. l 

There were four coils used, which were 
all connected at one end to a copper rod. 
The other ends were each operated by 
switches, so that approximately 4, 1⁄4, 34 
and full load could be obtained at will. Two 
of the coils were of No, 14 B. & S. gauge, 
180 ft. long, and were made by winding on 
a 1%-in. arbor. The remaining two were 
made of No. 16 B. & S. gauge and were 150 
ft. long. 

The receptacle in this case was a com- 
mon horse drinking trough, and the coils 
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Letters on 


Practical Subjects 


Communications intended for publication in this 
department must be received at this office not later 
than ihe 15th of the month prior to the date of 
publication. 


Telegraphing with Open Circuit Batteries. 


I enclose herewith a sketch for a new 
arrangement of private or amateur tele- 
graph outfit which might prove attractive 
to your readers, as it eliminates the ob- 
noxious “crowfoot” cell. Little explanation 
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FIG. 


were laid on a number of supporting cross- 
pieces. As there was a 3-in. clearance be- 
tween each coil there was no tendency to 
touch. Accompanying this is a table giving 
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ay 


I.—WATER RHEOSTAT. 


is needed, as the diagram is almost self- 
explanatory. Two three-pole switches are 
connected as shown to the ordinary tele- 
graph apparatus, and either three line wires 
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TELEGRAPHING WITH OPEN CIRCUIT BATTERIES. 


the data concerning the carrying capacity of 
iron wire under water. 


ÊarrYING CAPACITY oF GALVANIZED Iron WEAR IN 


WATER, 
B. & S. Feet per Feet per Feet per 
Gague. Amperes. 110 volts. §50 volts. pound. 
20 36 25 369 
19 42 27 293 
18 50 29 232 
17 60 30 164 
16 71 32 146 
15 88 34 107 
14 103 36 91.9 
13 122 38 72.1 
12 145 40 200 57.8 
I1 173 42 210 45.8 
10 205 45 225 36.4 
9 245 47 235 33.3 
8 293 58 290 25.0 


American Street and interurban Railway 
Association. —At the 24th meeting of the 
American Street Railway Association, now 
known as above, held in Philadelphia, Sep- 
tember 27 and 28. W. Caryl Ely was re- 
elected president. 


Station IT 
-Amer, Elec. 


or two line wires and a good ground return 
may be used. The operation of the key 
switch is the same in all cases. The three- 
way Switches are shown in a position ready 
to operate. The dotted line of the switch 
at Station I shows the circuit open and not 
in use, while the line 4 B shows the third 
line wire or complete metallic circuit. 
R. C. JACKSON. 
Los Angeles, Cal. 


ee 


information Wanted. 


Can any of the readers of the AMERICAN 
ELECTRICIAN inform me how I can ring a 
800-lb. fire bell continuously, or signal at 
a distance of 1000 feet from same without 
installing an expensive ringer? I have a 
%-h.p. motor, and the current supply is 
110 volts alternating current. 


Gonzales, Tex. C. I. Boguert. 
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Problem in Lamp Installation. 
< 
The sketch herewith shows a room 12 ft. 
by 15 ft. It is desired to wire this room for 
20 incandescent lamps, as indicated. The 


}-— —- —— — 
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PROBLEM IN LAMP INSTALLATION. 


lamps are to be placed on the walls near the 
ceiling, and the fuses are to be placed four 
feet below the line of the lamps. The 
available voltage is 220, but the lamps to be 
used are 110-volt, 4-c.p., screwed into ordi- 
nary open-wire Edison receptacles. The 
problem is to do the wiring with the least 
amount of material. 
Frep MAHAFFEY. 
Paris, Texas. 


—_———__o oo 
Alternating-Current Power Measurement. 


Accompanying is a diagram of connec- © 
tions for three-phase power measurement 
as asked for by Mr. Lisberger in the Au- 
gust number. The scheme requires three 
wattmeters, together with current trans- 
formers and potential transformers. The 
potential transformers have a ratio of 10: 
1; that is, with a primary voltage of 2300 
a secondary voltage of 230 is obtained. In 
the diagram the meters are connected up 
as three separate single-phase meters. A, 
B and C are the current transformers, the 
secondaries of which, SS, connect with the 
current coils of the meters; a, b and c are 
the potential transformers, the secondaries 
of which, SS, are connected to the pres- 
sure coils of the meters. If the dial con- 
stant of the meters be represented by K 


‘ the constant for each meter will be 1,600 K, 


which is obtained by multiplying the ratio 
of the current transformer by the ratio of 
the potential transformer. The total out- 
put is the sum of the three meter readings 
times this constant. No change can easily 
be made if the meter constant is an awk- 
ward number, for to make the constant an 
even number, the gearing of the meter will 
have to be altered. 
H. F. Munson. 
Oakland, Cal. 
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In answer to Mr. Lisberger’s inquiry re- 
garding the measurement of three-phase 
power, I would suggest the arrangement 
shown by Fig. 2. An artificial neutral is 
produced, which without stepping down 


S — 
20V. p 


AMERICAN ELECTRICIAN . 


Mr. Gause’s Problem in Bell Wiring. 


Enclosed find a solution, Fig. 1, to Mr. 
Gause’s problem in bell wiring published in 
the September number. By pressing the 


FIG. I.—MR. MUNSON’S SOLUTION. 


would give 1908 volts on the potential coils 
of the meter. As the meters are wound for 


160: 1 


Wattmeter 
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FIG. 2.—MR. UMSTEAD’S SOLUTION. 


220 volts, it is necessary to step the voltage 
down as shown. The constant would then 


be 160 X (10 + V3). A new scale could 
be figured out and pasted over the old scale 
in such a manner as to be easily removed 
when necessary. 


Wilkinsburg, Pa. E. J. UMSTEAD. 


To solve Mr. Lisberger’s problem in al- 
ternating-current power measurenfent, only 
two wattmeters are required. These are 
connected as shown by Fig. 3. By the use 
of the series transformers the power is re- 

I 
duced to ——th while the shunt transformer 
160 
I 
reduces the power to ——th. Thus the 
20 
I I I 
power measured is —— X —— = ; 
160 20 3200 
the power actually taken by the receiver cir- 
cuit. The constant is therefore 3,200, and 
the total power is equal to 3,200 times the 
sum of the wattmeter readings. 
Elkhart, Ind. A. H. Sweetnam. 


buttons on the first or third floors, the 
bell on the second floor will ring; by press- 


occ 2--== eee- --=- 186, Floor 
Amer. Eles. 


FIG. I. 


ing the lower button on the second floor, the 
bell on the first floor will ring, and by 
pressing the top button on the second floor, 


7 Se ea 
(3) (*) (*) 
B AA Series Transformers 
ry 20-1 © 


933 


P. Brodie, Colton, Cal., and W. A. Neafii, 
Ossining, N. Y. 


The accompanying diagram, Fig. 2, is of- 
fered as a solution of Mr. Gause’s problem 
in bell wiring: Three 3-point and one two- 
point push buttons are 

used. By pushing the 
button on the first 
floor, the bell on the 
second floor rings, 
and by pressing the 
button on the third 
floor the bell on the 
“second floor rings. By 
pressing the three- 
point button on the 
second floor, the bell 
on the first floor 
rings, and by pressing 
the two-point button 
the bell on the third 


© 


floor rings. 
C. H. Morrison. 
Auer Eue. San Mateo, Cal. 
FIG, 2. A somewhat similar 


solution was received from Harry I. Bay- 
ers, Jamaica Plain, Mass. 


The accompanying diagram (Fig. 3) is 


offered as a solution of Mr. Gause’s problem 


in bell wiring. The diagram is so plain that 
no explanation is necessary. 
Philadelphia, Pa. CHARLES E. PYLE. 


FIG. 4. 


Similar solutions were received from 
Charles E. Bergborn, Fort Hamilton, N. Y.; 
F. S. Brewer, Newark, N. Y.; W. L. Diffen- 


BB Shunt " 
W,W, Wattmeters 


Amer. Eles, 


FIG. 3.—MR. SWEETNAM’S SOLUTION. 


the bell on the third floor will ring, as re- 
quired in the problem. 
Chicago, Ill. A. NELSON. 
The same solution was received from L. 


dorf, Akron, Ohio; F. S. Driggs, Athens, 
Ohio; Clarence E. Faber, Williamsport, 
Pa.; W. G. Hanson, State Farm, Mass.; 
Emory E. Jones, Stanford, W. Va.; R. R. 
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Miller, Grand Rapids, Mich.; A. N. Voss, 
Milwaukee, Wis. 


I would suggest the following as a meth- 
od for accomplishing the ringing of the 
bells as per Mr. Gause’s problem in the 
last number: The push button 4 (Fig. 4) 
rings the bell F, the push button B rings the 
bell F, the push button C rings the bell G, 


Amer. Else. 


FIG. 5. FIG. 6, 


and the push button D rings the bell E. 
Meadville, Pa. Harry DAVENPORT. 
Similar solutions were received from 

Charles Charest, Montreal, Canada; James 

B. Dillon, Louisville, Ky.; H. A. Fiske, 

Kingston, R. I.; J. A. Small, Toronto, Ont. 


I submit the enclosed diagram (Fig. 5) 
as a solution of Mr. Gause’s problem in bell 
wiring. 

New York City. P. M. RAINEY. 

This solution was also furnished by C. C. 
Coughlin, Rushville, Ind., and H. Painter, 
Philadelphia, Pa., and is identical with Mr. 
Gause’s solution of his own problem. 


The accompanying diagram (Fig. 6) is 
offered as a solution of Mr. Gause’s prob- 
lem in bell wiring. 

Fort Wayne, Ind. K. F. H. FLOERRING. 

Similar 


solutions were received from 


George Bates, Lynn, Mass.; W. O. Hen- 
drickson, Argyle, Wis.; Percy Higginson, 
New York City; H. H. Kennedy, Indi- 
anapolis, Ind.; Morris Podell, New York 
City; Samuel Saeta, Philadelphia, Pa.; Nel- 


Amer.Elec. 


AMERICAN ELECTRICIAN 


son P. Weier, Flushing, L. I.; Alexander 
Weinberg, Zanesville, Ohio. 


` I enclose a diagram (Fig. 7) which I 


2nd Floor @ 


Ist Floor 


FIG. 7. 


trust may be of interest as a solution of Mr. 

Gause’s problem in bell wiring, appearing in 

the September issue. 
New York City. 


Similar solutions were also received from 


SiwNEY DIAMANT. 


m 


FIG. I.—MR. HENDRICKSON’S SOLUTION. 


J. H. Brady, Baltimore, Md.; Bernard Elias, 
New York City; R. W. Foss, Auburn, Me. ; 


FIG. 3.—MR. BETHELL’S SOLUTION. 
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8) of Mr. Gause’s problem in bell wiring. 
Ft. Leavenworth, Kan. JuNior PARISH. 

Similar solutions were received from N. 
P. Bethell, Washington, D. C.; J. A. Brown, 
Toms River, N. J.; T. A. Daryman, Alle- 
gheny, Pa.; A. L Denniston, Salt Lake City, 
Utah: D. C. McKeehan, Victor, Col.; Wil- 


(2 
e 
e) 
O ome 


lst Floor 
Amer. Eles. 
FIG. 8. 


son A. McCown, Ladonia, Texas; P. C. 
Petersen, Fort Monroe, Va. 


—_—__—_-—_-¢-2-¢—__—_ 


Mr. Riggs’ Problem in Telephone Signalling. 


I submit the following solution (Fig. 1) 
to Mr. Riggs’ problem, which I think will 
answer his purpose. Pressing the key at 
one station rings the bell at the other sta- 


ee Ground == 
\ d mer. Else. 


FIG. 2.—MR. KENNEDY'S SOLUTION. 


tion. Both batteries are used and since both 
stations are alike, the result is the same 


James H. Lacy, New York City; W. P. from either end. 


Robinson, Detroit, Mich.; Ernest Stevens, 


Dallas, Texas. 


W. O. HENDRICKSON. 

Similar solutions were received from 
James S. Lacy, New York City, and Nelson 
Enclosed herewith find a solution (Fig. P. Weier, Flushing, L. I. 


Argyle, Wis. 


OCTOBER, 1905. ] 


AMERICAN ELECTRICIAN 


I submit the following diagram (Fig. 2) to Mr. C. H. Frederick’s problem in tele- 
phone lamp connections. The contacts of problem in telephone lamp connections. The 


as a solution of Mr. Riggs’ problem in tele- 


FIG. 4.—MR. RIGGS’ SOLUTION. 


phone signalling. A double-contact push 

button is used to cut out the bell at the sta- 

tion where the signal originates. 
Indianapolis, Ind. H. H. Kennepy. 


I offer the accompanying solution (Fig. 3) 
as an answer to Mr. Riggs’ problem in tele- 
phone signalling. With the buttons in their 
normal position, the batteries are connected, 
as shown at 4, and when either button is 
depressed the batteries are thrown in series 
with the bell at the station being rung. 

Washington, D. C. N. P. BETHELL. 

Similar solutions ‘vere received from 
James B. Dillon; Louisville, Ky., and C. H. 
Morrison, San Mateo, Cal. 

The author’s solution is shown in Fig. 4. 
The pushes, D and B, are pole changers, 
and were built in the form of buttons. The 


Í 
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mitted as a solution of Mr. Frederick's 


ie 


Eog 


wires 2 and 4 are broken when the plug 
is inserted in the jack at either end, and 


FIG. I.—MR. BROFOS’S SOLUTION. 


the contacts of wires 1 and 2 are made at 
the same operation. I hardly think any fur- 


Wire No.1 


° Wirg No.2 


Wire Nod 


f 
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FIG. 2.—MR. BETHELL’S SOLUTION. 


batteries are normally opposed, so that no 
current flows when the line is not in use. 


— ae 
Mr. Frederick’s Problem in Telephone Lamp 
Connections. 


The accompanying diagram (Fig. 1) is 
furnished as a solution to Mr. Frederick’s 
problem in telephone lamp connections pub- 
lished in the September number. When a 
plug is inserted in jack 4, springs L and M 
will be connected together, and the current 
flows from the positive side on the battery, 
through both lamps, C and C, in parallel, 
through the spring, Y, through the sleeve 
side of the line Z, to 
the negative end of 
the battery. When a <== 
plug is inserted in} j% 
jack B, the same 
thing, of course, oc- 
curs. With both plugs 
out, connection with & 
the positive side of 
the battery is broken, 
and with both plugs in, connection with the 
negative side of the battery is broken. 

Chicago, Ill. EINAR Broros. 


I submit the following solution (Fig. 2) 


ther explanation necessary. 
Washington, D. C. N. P. BETHELL. 


Enclosed please find a solution (Fig. 3) 


Talking Wires 


FIG. 4.—MR. DENNISTON’S SOLUTION. = 


=e 
Ame: Ei. ` 
diagram is self-explanatory. 
Salt Lake City, Utah. A. L. DENNISTON. 


The author’s solution is shown in Fig. 5- 


Rise of Potential in Telephone Circuits. 


6 

Referring to the peculiar changes of po~ 
tential in a pulsating ringing circuit, noted 
by Mr. Bethell in the September issue, I 
beg to offer the following explanation: It 
was stated that the em.f. of the ringing 
circuit, unloaded, was 40 volts; that when 
a 1,000-ohm ringer was operated through 
a 2-microfarad condenser the potential was 
50 volts; and that when the ringer was op- 
erated without the condenser the potential 
would fall to 26 volts, the connections being 
shown in Fig. I. I take it that the volt- 
meter used was a direct-current instrument, 
and that the pulsating current consisted of 


Amor. Ele. 


FIG. 5.—MR. FREDERICK’S SOLUTION. 


to Mr. Frederick’s problem in telephone 
lamp connections. This scheme will work, 


y 


= a aak, pai 7. 


— 


Amer. Kier, 


FIG. 3.—MR. SMALL’S SOLUTION. 


provided there is no ground on the battery, 
and it is used as a single circuit. 
Toronto, Ont. J. A. SMALL. 


The following diagram (Fig. 4) is sub- 


uni-directional pulsations alternated with 
dead periods approximately of the same 
time interval, and that the ringing lead dur- 
ing each dead period was first opened, then 
grounded and then'opened again, these open 


Ring Lamp 2 M.F, 


Le | 1000 Ohm 


Ringer 


Ringing Machioe 


Amer Elee. 
FIG. I. 


portions corresponding to the rather large 
insulating segments separating the live and 
grounded segments of the commutator, Fig. 
2. The direct-current voltmeter reading 
is an approach to an average potential value, 
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the needle trying to first go up, then down, 
then to remain at zero, etc. As the 1,000- 
ohm bell and its condenser are connected, 
each pulsation charges the condenser posi- 
tively toward the positive side of the cir- 
cuit, and at each of the first open portions 


FIG. 2. 

of the dead periods the charged condenser 
discharges back on the line, which sends the 
current through the voltmeter in a positive 
direction; so that the voltmeter now re- 
ceives current pulsations during both cur- 
rent and dead periods, which raises the 
reading. When the condenser is short-cir- 
cuited, the self-induction of the 1,000-ohm 
bell coils comes into play, and during the 
dead periods the discharge of the coils sends 
jhe current through the voltmeter in the 
opposite direction, causing a lowering of 
the reading. If an alternating-current volt- 
meter is placed in parallel with the direct- 
current voltmeter, then in the first case, 
when the direct-current voltmeter reads 
high the alternating-current voltmeter will 
also regd higher than it did before the bell 
was operated, but in the second case, when 
the direct-current voltmeter drops, the al- 
ternating-current voltmeter will still read 
higher, since current through it in either 
direction affects the needle the same. 

$ THos. ADDISON NATHANS. 

Fordham, N. Y. 


‘Referring to the problem submitted by 
Mr. N. P. Bethell, I would say that, the 
rise in potential is due to the discharge of 
the condenser, the condenser being in series 
with the sources of e.m.f., so that the po- 
tential of this at discharge must be added 
to the potential of the ringing machine. 

A. L. DENNISTON. 

Salt Lake City, Utah. 


I would suggest that the rise in potential 
on Mr. Bethell’s telephone circuit was 
caused by a leading current. When the cir- 
cuit is opened there is no drop through the 
armature of the generator, and the normal 
voltage is obtained. As soon as the conden- 
ser and bell are connected in the circuit, a 
leading current flows through the armature. 
The magnetism produced by this leading 
current reinforces the magnetism of 
the field magnet, hence the increase in 
voltage is greater than the drop through the 
armature. When the condenser is cut out 
a lagging current is produced and its mag- 
netism weakens that of the field. This and 
the armature drop cause the voltage drop. 

Granite, Ill. Harry C. Coates. 


The result obtained by Mr. Bethell would 
seem to be about what one would expect. 
Throwing in the condenser causes a rise in 
voltage of the impulse wave, which is al- 
most analogous to a wave of water striking 
a rock-bound shore, so that the voltage is 
higher with the condenser than without; or, 
in other words, the voltage is lower where 
the wave passes around the circuit unim- 
peded. 


Grand Rapids, Mich. R. R. MILLER. 
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Diversified Power Plant Experience, 


Having obtained much helpful informa- 
tion through the Letters Department of 
your valúable paper, leads me to believe that 
a leaf or two from my own diary of experi- 
ence might be the means of helping some 
one else out of some of the close corners 
in which all engineers during the course of 
their lives find themselves. Not many years 
ago I was employed in a steam plant hav- 
ing three units, two of 250 horse-power and 
one of 1000 horse-power; the former driv- 
ing 200-kw. generators and the latter a 700- 
kw. machine. All the units were in oper- 
ation during the period of heavy load, and 
as the load dropped off one of the small 
units was cut out, then the large unit, and 
finally the other small unit. This caused 
one of the small units to be the first to be 
cut in service and the last to be switched 
out. 
one morning, the machine, to our surprise, 
built up to 50 volts, but would go no higher ; 
the line voltage was 600. Every part of 
the generator was carefully gone over and 
it seemed all right, so the engine was stopped 
for the purpose of making a closer inspec- 
tion. One of the assistants by chance 
caught hold of one of the shunt field con- 
nections, and the wire pulled out of the 
coupling very easily. On examination it 
was found that the screw holding it in place 
had backed out far enough to let the wire 
just touch and form a very poor contact. 
After tightening up the screw the machine 
was put in operation again and built up 
quickly. 

While employed in another plant, I had 
a like experience with a machine which 
would not build up; but the trouble was 
found in a different place. This particular 
machine was the last to be shut down at 
night and the second to be cut in on the line 
in the morning, and it would not build up 
at all. From my previous experience I sur- 
mised that the trouble might be in the field 
and brush connections; but upon examina- 
tion nothing was found wrong. I came to 
the conclusion then that the trouble must 
be on the feeder board where the machine 
switches and rheostat were located. On 
making a hasty examination nothing ap- 
peared wrong; but on looking at the rheo- 
stat on the back of the board I noticed a 
thick scum on the segments. I took a piece 
of sandpaper and cleaned the shoe and seg- 
ments and then gave the machine another 
trial. This time it built up ,without any 
trouble, and I made up my mind that after 
that the rheostat needed attention as well 
as the other apparatus and would be in- 
spected regularly. I think that while the 
rheostat was warm the shoe made contact; 
but when it got cold after shutting down the 
scum acted as an insulator. 

At another place where I was in charge 
the factory was equipped with motors and 
the current was furnished by the local light 
and power company. An assistant was de- 
tailed to look after the motors and shafting 
and one morning he reported that one of 
the motors refused to start. I made an ex- 
amination of all the connections and could 
find no reason why the machine should not 


When starting up the first small unit. 
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run when current was applied. I asked the 
assistant what he had done prior to shutting 
down the night before, and he informed me 
that he had wiped the commutator as usual, 
using a clean piece of cloth, as the old piece 
was dirty. On examining the cloth I quickly 
found what the trouble was. Ina sheet-iron 
cabinet we kept paint, oil and shellac to- 
gether, with some clean oil for wetting the 
cloth to wipe the commutator with. It hap- 
pened that on the day in question some one 
had used the shellac and placed it where the 
oil was usually kept. The tender in his 
hurry to shut down and get out did not 
notice the difference, and wet his cloth with 
shellac instead of oil. This he applied to 
the commutator after the current had been 
turned off, and it naturally formed a good 
insulator between the commutator and the 
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brushes. The main belt was thrown off 
and the armature turned by hand while a 
piece of sandpaper was-held against the 
commutator. After thoroughly cleaning the 
commutator the belt was replaced, current 
turned on, and the motor ran as smoothly 
as ever. 

Some of your readers may have at some 
time or other the hard luck of having a su- 
perintendent who sticks to old ways, re- 
gardless of the time and worry it costs the 
engineer. This was my lot in the plant i: 
mentioned. There was a small blacksmith 
shop where most of our repair work was 
done, such as bushing or babbitting pulleys ; 
in fact, we gave out very little of our re- 
pair work. This shop was located in a 
dark corner of the factory and the only 
light obtainable was from five 16-c.p., I10- 
volt lamps. I had repeatedly asked for 
reflectors to put on the lamps, and al- 
though the cost of these was small they 
were not forthcoming. I made up my mind 
after waiting some time to make one, and 
to rearrange the wiring so that I could form 
a cluster of the lights and arrange them so 
that they could be moved to any part of 
the room and lowered or raised to suit the 
work by means of a cord. I took a tin pan 
about 20 inches in diameter and cut a %-1n. 
board to the radius of the bottom of the pan 
and fastened this to the outside of it. I 
fastened blocks of wood on the inside, as 
shown by the sketch herewith, to fasten the 
sockets to, and cut a hole through the bot- 
tom of the pan to allow the wires to pass 
through. This worked satisfactorily and ` 
gave a good light for a long time until I 
finally got a reflector. l 

W. A. Dow. 

Cambridge, Mass. 
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Questions 


and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Is it practicable to operate a s500-volt 100-kw. 
generator connected to the outside wires of a 
three-wire circuit which is already being supplied 
by four 250-volt generators of smaller size, taking 
care of the unbalancing by means of the smaller 
machines? . C. S. B. 


Yes. 


Please give instructions for changing small 
single-phase induction motor, built for 104 volts 
and 125 cycles, so that it will operate on a 6o0-cycle 
circuit of the same voltage. J. M. E. 

It is not practicable to make the change 


with satisfactory results. 


If a person thoroughly insulated from the earth 
should take hold of a high-potential line, would he 
feel any sensation when his body became charged 
electrostatically? D. M. 


Not unless he was sufficiently near to the 


earth to permit a discharge to pass from 


him to it. 


What is the magnetic density usually employed 
in the air-gap of a 25-cycle induction motor? (2) 
Would a 2s-cycle induction motor be larger than 
a 6o-cycle machine of the same type? T. B. 


From 40,000 to 60,00 magnetic lines of 
force per square inch, according to the type 
of design. (2) Yes. 

Will two induction motors work well together 
belted to the same shaft? G. E. M. 

Yes, provided the pulley ratios are prop- 
erly proportioned and the machines have the 
same characteristic so that the relation be- 
tween their speeds will remain constant at 
all loads. 


Why is the distinctness of speech on a telephone 
circuit impaired when the wires are put in long 
cables? R. W. F. 


Because the telephone wire and the 
sheath of the cable act as a condenser which 
absorbs a great deal of the effectiveness of 
the fluctuating current, thereby reducing the 
current available for the operation of the 
telephone receiver. 


Which will pass more current, a single 110-volt 
lamp or two 110-volt lamps in series, the lamps 
being of the same type in both cases and the 
terminal voltage being the same? (2) Why is 
iron used for collector rings of revolving-field 
alternators instead of copper? H. W. F. 

The single lamp will take more than twice 
the current that two similar lamps in series 
will take connected to the same circuit. 
(2) Because it 1s cheaper and more dur- 


able. 


Please give data for an induction coil to give a 
6-in. spark for wireless telegraph purposes. 
E. D. S. 


Core, 1% ins. diameter by 12 ins. long, 
built up of No. 22 annealed iron wires; 
primary winding, two layers of No. 12 wire; 
secondary winding, 7 pounds of No. 36 wire; 
divide the secondary into at least four sec- 
tions and preferably six. Put 60 sheets of 
tinfoil, each 6 ins. x IO ins. in size, in the 
condenser. i 


How can the voltage and output capacity of a 
generator be ascertained without testing the ma- 
chine when it has no name-plate? E. J. B. 

It is impossible to make such a determina- 


tion with any approach to accuracy. The 
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output capacity in amperes may be roughly 
estimated by adding up the brush face con- 
tact areas and multiplying the sum of these 
by 20. It is practically impossible to esti- 
mate the voltage. without a thorough knowl- 
edge of the armature winding, or without 
testing the machine at a rational speed. 


Is it impossible to parallel single-phase alter- 
nators, and if so, why? (2) If it is possible to 
operate single-phase machines in parallel, what is 
(3) What is the ap- 
proximate difference in size between a single- 


the objection to doing so? 


phase machine and a polyphase machine of the 


same rated output and speed? J. M. D. 


Not if the machines are of modern de- 
sign. (2) There is no objection except the 
inconvenience of throwing the machines 
into circuit in parallel. (3) There is not 
even an approximate ratio which holds good 
throughout any considerable rangł of sizes, 
and the ratio for any given size depends 
almost entirely upon the character of the 
design. It is easier to compare outputs for 
a given size of frame; a given frame with 
a polyphase winding will yield from 10 per 
cent to 30 per cent more output than with a 
single-phase winding of the same general 


type. 


How is the resistance of a dynamo armature 
measured? (2) What horse-power is required to 
drive a dynamo delivering 630 amperes at 118 volts 
with an efficiency of 91 per cent.? (3) What is 
meant by an alternating current having a frequency 
of 60 cycles? (4) What is meant by the statement 
that a storage cell has a capacity of 1,000 ampere- 
hours? F. W. M. 


The simplest and most reliable method is 
to pass current throlgh the armature while 
it is standing stationary, regulating the cur- 
rent flow by means of an external adjustable 
resistance so as to keep the current well 
below the maximum capacity of the arma- 
ture. Then measure the current and meas- 
ure the voltage at the brushes simultane- 
ously. Dividing the voltage by the current 
gives the resistance in ohms. (2) The out- 
put is 118 X 630 = 74,340 watts, which is 
equivalent to 99.65 horse-power. The effi- 
ciency being g1 per cent., the applied horse- 
power fs equal to 99.65 — 0.91 = 109.5 
horse-power. (3) A current which changes 
from positive to negative and back again 
sixty times in one second. (4) It usually 
means that if the cell is charged at its nor- 
mal rate, when the charging current multi- 
plied by the number of hours equals 1,000 
it will be fully charged. 


What is meant by the “pitch” of an armature 
winding? (2) Why are inductor alternators cen- 
J. L. W. 

There are several “pitches” in an arma- 
ture winding, none of which is it in the least 
necessary to consider. The front pitch is 
the number of steps, reckoned in armature 
conductors, from a given active conductor 
to the active conductor to which it is con- 
nected at the commutator segment; the back 
pitch is the number of steps from a given 
active conductor to the other active conduc- 
tor of the same loop or coil to which it is 
directly connected across the back’ of the 
core. The commutator pitch is the true 
guide to the winding; it is the number of 


sidered inferior to the usual type? 


cause of their poorer regulation. 
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steps, reckoned in commutator bars, from 
one terminal of a coil to the other, after 
the coil is connected up. Thus, in a simple 
lap winding where the two terminals of each 
coil go to adjacent commutator bars, the 
commutator pitch is I; in a wave-connected 
winding having 8 bars between the two 
to which the terminals of one coil are con- 
nected, the commutator pitch is 9. (2) Be- 


’ 


What is the effect of lifting one or two sets of 
brushes on a six-pole dynamo carrying a light 
load? (2) What is the effect on a multipolar 
dynamo having one or two air-gaps larger than 
the others? (3) I have considerable trouble with 
grounds in conduit wiring supplying current to 
electric dumb waiters. The circuit is sometimes 
opened while a machine is at full speed, thereby 
stopping it suddenly. Would this cause grounds? 

` LH. K 


The effect would depend on the type of 
armature winding employed; if it is a wave 
winding, no harm would be done by lifting 
some of the brushes while carrying a light 
load. If it is a simple lap winding, no harm 
would be done unless the load actually car- 
ried was a greater proportion of the full 
load than the proportion of the total number 
of brushes remaining in service. (2) The 
magnetic pull on the armature becomes un- 
balanced, increasing the journal friction and 
wear, unless it happens that there is an even 
number of excessive air-gaps, and these are 
diametrically opposite each other in pairs, 
If the armature is lap-wound, without any 
equalizer connections, differences in air-gaps 
will cause local currents to flow in the 
winding and overheat it. (3) If the con- 
nections are such that opening the supply 
circuit will not allow the shunt fields of 
the motors to discharge through a closed 
path, the field discharge may puncture the 
insulation and cause the grounding. 


ay 


What is a time relay? (2) What is an I. R. T. 
regulator and what is it used for? (3) Why are 
I. R. T. regulators not used in railway practice? 
(4) What causes high and low bars in a commuta- 
tor? (s) What causes commutator bars to show 
a slight dirk mark, irregular in shape, at the 
back end, close to the mica? (6) Can the speed 
of a rotary converter be varied by adjusting its 
shunt field excitation? (7) Why are motor bal- 
ancers used in some of the Edison sub-stations 
instead of carrying the neutral conductor of the 
direct-current distribution to the middle point of 
the secondary windings of the transformers? 

W. H. S. 

See Mr. Fernandez’ article in the Sep- 
tember number. (2) A three-phase regu- 
lating transformer, the primary of which 
is adjustable with relation to the second- 
ary so as to vary the secondary voltage or 
even reverse it with respect to that of the 
circuit. It is used for adjusting the pres- 
sure on individual feeders supplied from a 
common set of bus-bars; also to regulate 
the voltage delivered to rotary converters 
and thereby regulate the direct-current de- 
livered by the converters. (3) It is used 
in railway practice in the manner just stat- 
ed. (4) The drying out of the insulating 
material between the bars and at the ends 
of the commutator. (5) Imperfect commu- 
tation; it is impossible to give the cause of 
the bad commutation without knowing all 
of the local conditions. (6) No. (7) Be- 
cause closer regulation is obtainable by 
means of motor balancers. 
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NEW FT. WAYNE SERIES ALTERNATING 
ARC LIGHTING SYSTEM. 


The Fort Wayne Electric Works, Fort 
Wayne, Ind., has developed a complete sys- 
tem for series arc lighting circuits to be 
operated from a’ constant-potential supply. 
The system consists broadly of a regulator 
for maintaining constant current, a specially 
designed high-tension switchboard, a con- 
stant-potential transformer and the series 


FIG. I.—REGULATOR FOR SERIES ALTERNATING- 
CURRENT SYSTEM OF ARC LIGHTING. 


arc lamps. Both sides of the line are 
equipped with lightning arresters especially 
adapted to circuits of this nature. 

Fig. 1 represents the regulator which has 
been designed for this system. Its operat- 
ing principle is the familiar one of the auto- 
matic introduction of impedance into the 
lamp circuit whenever any decregse in the 
resistance of the Matte: would tend to cause 
an excessive current to flow therein. In de- 
tails, however, the system differs from pre- 
vious ones. The impedance is introduced 
by the combined movements of a laminated 
iron core and an impedance coil into such 
positions as to cause a greater magnetic flux 
to be cut by the conductor in the coil when 
the current is excessive; this, of course, 
produces a choking effect, reducing the 
current to its normal value. If for ‘any 
reason the line current be decreased, the 
opposite action takes place and the current 
iS automatically increased to its normal 
value. The mechanical parts of the regu- 
lator are said to be so arranged that the 
motion of the heavy core is small as com- 
pared, with that of the coil, reducing the 
effect of inertia in the parts and giving 
more sensitive regulation. The core and 
the coils counterbalance each other, obviat- 
ing the use of counter-weights. No atten- 
tion is required at the regulator, the start- 
ing operation being entirely controlled from 
the switchboard specially designed for this 
purpose. 

The switchboard consists of a single panel 
of blue Vermont marble, equipped with an 


AMERICAN ELECTRICIAN 


ammeter, a reactance coil, fuses, and all 
necessary switches for the starting and con- 
trol of the system. It can be furnished 
with or without a wattmeter sub-base equip- 
ped with an integrating wattmeter. The dia- 
gram, Fig. 2, shows the arrangement of cir- 
cuits, etc., by means of which the system may 
be quickly put into operation from the 
switchboard. It is claimed that the system 
may be started up without causing any dis- 
turbance on the supply line. The starting 
switch, which is located in the center of the 
panel, should always be closed last. In the 
closing of this switch, three distinct condi- 
tions are produced. First, the reactance, which 
is mounted upon the back of the switch- 
board, is introduced into the regulator cir- 
cuit, so that no rush of current will take 
place when the regulator is thrown upon 
the line. Next, the switch short-circuits 
the reactance, thus throwing the regulator, 
which has by that time reached its full 
load position, directly across the constant- 
potential bus-bars. During both of these 
operations the line leading to the arc lamps 
is short-circuited; when the starting switch 
is entirely closed, the short-circuit across 
the line is removed, putting the arc lamp 
system in normal operation. By thus con- 
necting the lamps into the circuit after nor- 
mal current has been established no dis- 
turbance is caused in the mechanism of the 
lamps. 

Although the systems for 12 and 25 
lights will operate satisfactorily without 


the use of a constant-potential transformer f 


upon circuits of 1100 and 2200 volts re- 
spectively, it is advisable to use a trans- 
former in all cases, Even though it be of 
one-to-one ratio, merely for insulation pur- 
poses. This is especially desirable where 
both arc and incandescent systems are oper- 


FIG. 3.—CONSTANT-POTENTIAL TRANSFORMER. 


ated from one set of bus-bars, in order to 
insulate the arc system completely from 
that which supplies the incandescent lamps. 

Fig. 3 represents a constant-potential 
transformer for use with this system; it 
may be either step-up or step-down, or it 
may maintain the same voltage upon the 


Regulator 


[VoL. XVII. No. 10. 


secondary that is supplied at its primary 
terminals in cases where it is introduced 
for insulation purposes only. The second- 
ary of the transformer is provided with a 
number of taps, by the use of which the 
output may be varied as more or fewer arc 
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FIG. 2.—DIAGRAM OF CONNECTIONS FOR SERIES 
ALTERNATING-CURRENT SYSTEM OF 
ARC LIGHTING. 


lamps are operated on the circuit, thereby 
maintaining a close approximation to 
full-load efficiency and power factor 
under the most unfavorable condi- 
tions. 

The arc lamps which have been de- 
signed to operate in connection with 
this system conform to the high 
standard of the Fort Wayne direct- 
current lamps. They will operate at 
extremely low temperatures for 125 
hours with one trimming, when ad- 
justed for the normal current of 6.6 
amperes. In the design of these 
lamps great care has been taken to 
prevent vibration and the consequent 
hum which frequently occurs in lamps 
operated on alternating-current cir- 
cuits. | 

The system has been designed for 
either 60 or 140 cycles. The 140- 
cycle lamp has been especially de- 
signed for high-frequency service and 
cannot be operated on a 60-cycle cir- 
cuit. Although the use of the 60 
cycle system is advised wherever pos- 
sible, owing to the fact that it is at present 
the tendency of central stations to reduce 
the frequency of their systems, the high-fre- 
quency lamp has been perfected in order 
that central station managers who already 
have 140-cycle circuits in use may be en- 
abled to use this system. 
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New Apparatus | 
` and Appliances 


STEEL-FRAME MULTIPOLAR BELTED MOTOR. 

The, accompanying engravings illustrate 
a new line of steel-frame multipolar motors 
brought out by the Triumph Electric Com- 


FIG. I.—35-H.P. TRIUMPH MOTOR. 


pany, of Cincinnati, Ohio. These motors 
are made either shunt, compound, or series 
wound, according to the service for which 
they are intended. They are adapted equally 
well to operate line shafts, machine tools, 
printing presses, laundry machinery, cranes, 
hoists, elevators, pumps, fans, or in fact, 
any sort of apparatus. The frame is made 
of close-grained steel, resulting in a very 
compact machine, and the brackets are cen- 
tered against the crown and firmly held in 
place by steel bolts. The poles are also of 
steel and equipped with a special design of 
laminated shoe to provide the necessary 
magnetic fringe. This is said to result in 
sparkless operation, cool running and high 
efficiency. The bearings, which are of spe- 
cial bearing metal, are of the self-oiling, 
self-aligning type; they are made to gauge 
and reamed so as to be interchangeable and 
easily replaced. Oil wells of ample capacity 


FIG. 2.—MOTOR WITH END PLATE REMOVED. 


are provided in each pedestal. The arma- 
ture is of the iron-clad laminated-core tooth 
type. The laminated discs are annealed and 
japanned after being punched and are then 
mounted and keyed directly on the shaft. 
The armature coils are form-wound and 
each consists of a continuous length of cop- 
per with no joint except where connected 
with the” commutator. Each coil is insu- 
lated and tested before being placed in posi- 
tion, and alternate layers of heavy fuller 
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board, mica and oiled linen are provided in 
the slots as additional insulation. The com- 
mutator is made up of drop-forged copper, 
the bars having great depth. The bars are 
mounted upon a cast-steel shell of such 
construction that it is said to be impossible 


FIG. 3.— ARMATURE OF IO-H.P. MOTOR. 


for them to move or for the commutator to 
get out of true. The bars are insulated 
from this shell and from one another by 
mica. With a view to making the machine 
as compact as possible, both ends of the 
armature are so arranged that the pedestals 
may project under them. An improved oil 
guard is provided, which it is claimed, 
makes it impossible for any oil from the 
bearings to enter the armature or commu- 
tator. The fields are all form-wound, thor- 
oughly baked and insulated with fuller 


FIG. 4.—COMMUTATOR BEARING SHOWING 
i BRUSH RIGGING. 


board, mica, canvas and insulating varnish. 


` During construction and after being placed 


in the machine, each coil is tested with 
2,000-volt alternating-current. The brush- 
holders are of simple yet effective design. 
Carbon brushes are used, and these are rig- 
idly attached to the holder, proper adjust- 
ment being secured by a tension spring. 
The brush rigging is carried over the front 
end of the crown instead of on the pedestal. 
The holders are convenient of access, and 
the yoke, when properly set, is held in posi- 
tion by a lock screw. The motors are said 
to be capable of withstanding heavy over- 
loads and sudden fluctuations of load. They 


FIG. 5.— MOTOR WITH IDLER ATTACH MENT. 


can be readily arranged for either floor, 
wall or ceiling use, and their compact form 
and light weight permit them to be mounted 
directly upon the machine to be driven. 
With short belt drive the motor can be 
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placed on very short centers, a flexible 
idler being provided, as shown in Fig. 5, 
which increases the belt surface on the 
pulley and overcomes the slackness of the 
belt. 


NEW 5SOO-VOLT RECEPTACLE. 

Figs. 6 and 7 show two new receptacles 
brought out by P. H. Fielding, of Trenton, 
N. J. The design does away with the 
necessity of soldering and taping the lugs 
and also provides additional insulation, so 
that short-circuits in the receptacle are 
hardly possible. The manufacturer calls at- 
tention to the following points of merit: 


} 
( 
FIG. 6.—500-VOLT LAMP RECEPTACLE. 


Flange on copper screw shell makes it very 
strong; No. 16 B. & S. washer held by 
three No. 4 screws on top of the flange of 
the shell makes it rigid; separation between 
shell and center contact is over 1⁄4 inch; the 
porcelain cap covering the binding screws 
also covers the top of the lamp base; the 
cap is held in place by two screws and there 
is no porcelain ring to break; the wires 
are kept a proper distance from the surface 
by the porcelain extension; the screws fast- 


FIG. 7.— RECEPTACLE FOR OUTDOOR USE. 


ening the receptacle are over an inch dis- 
tant from any live wire; an air space be- 
tween the receptacle and surface is pro- 
vided to dry up any moisture; considerable 
time is saved in installing the receptacle. 
The engravings show the construction very 
well. 


IMPROVED CARBON BRUSH CONNECTION, 
The National Carbon Company, of Cleve- 
land, Ohio, has brought out an expansion 
connection for carbon brushes for which 
many advantages are claimed. A carbon 
brush, of any size, has a hole drilled into 
it, penetrating about one-half of the 
brush. A piece of plaited flexible wire, 
terminating in a cable shoe, is unraveled 
at the end opposite to the cable shoe, 
and this miniature wire net is formed cylin- 
drically around a little brass sleeve. This 
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sleeve is of the same length as the hole 
in the carbon brush, and is slotted over 
two-thirds of its length. The slot is tapped 
so that the closing screw fitting into the 
slot is forced into a tapering hole. The 
resistance with which the screw meets on 
account of this tapering is overcome by 
the sleeve expanding so that the whole ap- 
pliance acts as a wedge when the screw 
is inserted, making a very close and rigid 
contact between the flexible wire and the 
interior of the brush, which is even in- 
creased through expansion of the metallic 
parts, should the brush become slightly 


y 


FIG. 8.—MABBS ELECTRIC ELEVATOR. 


heated while in use. This flexible connec- 
tion is very easily detached and can be con- 
nected to a new brush simply by use of a 
screw driver, obviating the necessity of at- 
taching by means of the soldering process. 
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This connection is so arranged that the 
distance between the commutator surface 
and the terminal connection is reduced to 
a minimum, thereby reducing the carbon 
resistance between these points, resulting 
in obtaining a higher efficiency and a low- 
er loss between the commutator surface and 
the end of the connection. 


l THE MABBS ELECTRIC ELEVATOR. 

An elevator, which is a radical departure 
from previous electric elevators, has been 
designed by John W. Mabbs, of Chicago, 
Ill., and is shown by Fig. 8 herewith. The 
essential feature of the 
Mabbs elevator is that 
the motor forms the 
counter- weight and 
travels up and down a 
counter-weight shaft in- 
stead of being located 
permanently in the base- 
ment. The motor and 
other mechanism which 
form the counter-weight, 
however, differ from the 
ordinary counter-weight 
in that instead of depend- 
ing on the cable alto- 
gether for support, the 
motors are geared to. a 
vertical rack, so that it 
has at all times a posi- 
tive mechanical connec- 


, tion with the sides of the shaft. The counter- 


weight is, therefore, raised and lowered by 
means of the motors operating on this rack 
and pinion. The motor, which is of a spe- 
cial design, has a vertical shaft and is 


[Vot. XVII. No. to. 


s 

geared through a worm gear to two hori- 
zontal shafts. Each horizontal shaft has a 
pinion on each end, making in all four pin- 
ions, which engage in four vertical racks. 
The racks are mounted upon the outer faces 
of two cast-iron columns. The motor mech- 
anism hangs from a sheave.around which 
the cables pass, as shown in Fig. 8 By 
this arrangement the elevator car, of course, 
travels two feet to each foot of motor travel. 
The motor hatchway, therefore, extends half 
the height of the building. The motor ma- 
chine ritns in guides on the inner faces of 
the cast-iron columns. Current is carried 
to the motor through copper-lined channel 
irons, mounted on porcelain block insulators 
situated on the columns between the motor 
guides and the racks. 


“UNIT” TYPE OF OIL FILTER. 

Fig. 9 herewith shows a sectional view 
of the “Unit” type of American oil filter 
built by The Burt Manufacturing Company, 
of Akron, Ohio. In operation the dirty 
oil enters the waste oil receptacle and 
passes through small perforations, flowing 
thence horizontally to two filtering cylin- 
ders. In passing to the cylinders the heavy 
impurities fall into the sediment pan and 
therefore do not clog up the filtering cloths 
of filtering material. Each cylinder is 
wrapped with a cloth through which the 
oil must pass before entering. After pass- 
ing through a quantity of bone black, the 


FIG. Q9.—“UNIT” TYPE OIL FILTER. 


oil flows through two tubes in the bottom 
of the filter. By means of plates: attached 
to the bottom of the tubes, the oil ts spread 
out in a thin film and is washed by the 
water, so that any remaining impurities in 
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the oil tend to drop to the bottom of the 
filter, where they may be flushed out by 
opening a gate valve connecting with the 
sewer. The manufacturer calls special at- 
tention to the hot water chamber in the 


FIG. I10.—MECHANISM FOR INSURING REGULARITY OF DISCHARGE. 


upper part of the filter. This feature is 
covered by patents. The object in heat- 
ing the oil before filtering is to render it 
more fluid and thus increase the speed 
of filtration. The filter is guaranteed to 
handle the heaviest grades of oil. 


AUTOMATIC MEASURING AND MIXING 
MACHINE. 

The Link-Belt Engineering Company, of 
Philadelphia, has brought out a continuous 
measuring machine, which is adapted to 
feed one substance or to proportion the 
several ingredients of a mixture. The meas- 
uring machine, which was devised by E. N. 
Trump, consists essentially of a horizontal 
revolving table, on which the material to 
be measured rests, and a stationary knife 
set above the table and pivoted on a vertical 
shaft outside the circumference. This knife 
can be adjusted so as to extend the proper 
distance into the material on the table, at 
each revolution of which it peels off a cer- 
tain amount, which falls over the table edge 
into the chute. This is shown in Fig. Io. 
The amount of swing of the knife 1s con- 
trolled by a screw attached to an arm, cast 
as part of the knife, and a micrometer scale 
with pointer shows the amount of move- 
ment. Where it is desired to measure off 
and mix two or more materials, the ma- 
chines are made with two or more tables, 
set one above the other, and mounted on 
the same spindle so that they revolve to- 
gether, each table having its own storage 
cylinder above it, and the cylinders being 
placed one within the other as shown in 
Fig. 11. For each table there is a knife, 
with its own adjusting mechanism, which 
allows the user to vary, at will, the percent- 
age of each material in a mixture; and, as 
the materials flow together constantly and 
regularly in small streams as they drop 
down the common chute, each amount of 
one ingredient is accompanied by the proper 
amounts of the other ingredients, and the 
particles become intimately mixed. In feed- 
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ing materials to the storage cylinders of 
these machines a conveyor is necessary 
merely to see that enough is kept in the 
storage cylinders so that the amount which 
With 


the knives peel off will be constant. 


some finely powdered materials, which flow 
very freely, it is necessary to place feeding 
seals at the top of the storage cylinders to 
regulate the density and pressure on the 
material below, so that it will not pack or 
flow out at the bottom too rapidly and flood 
the table. 


NEW POLE LINE FUSE BOX. 

The H. W. Johns-Manville Company has 
brought out the pole line fuse box, shown by 
Fig. 12 herewith, for use on 2,500-volt 
distribution systems, in connection with 
Sachs “Noark” fuses. The external 
casting consists of a cast-iron box hav- 
ing a hinged cover opening sideways. 
The cover is provided with a rubber gasket, 
which forms a weather seal between the 


FIG. I12.—POLE LINE FUSE BOX. 


box proper and the cover, which latter is 
firmly held in position by the thumb nut 
hasp. Inside of the iron box is a porcelain 
box provided with a porcelain cover and 
fuse holder. When in place the cover is 
flush with the top surface of the porcelain 
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box, and finds a seat on a rubber gasket 
placed in a ledge around the inside of the 
outer walls of the porcelain box. The fuse 
is held to the cover by means of the well- 
known “Lobster Claw” device, which con- 


FIG, [I.—SECTIONAL VIEW. 


sists of a pair of tongs made of a specially 
treated insuldting material, manipulated so 
as to clamp or release the fuse by means 
of a nut embedded in the porcelain handle, 
on the exterior of the cover. This nut 
works on a stud projecting from the clevis 
to which the claws are attached. Turning 
the nut in one direction causes the claws 
to be brought to- 
gether to clamp 
the fuse, so that 
it is firmly held to 
the blocks on the 
porcelain cover. 
Movement in the 
opposite direction 
permits the spring 
to open the claws 
and release the 
fuse. When 
clamped to the 
cover, the fuse 
and cover are ma- 
nipulated as one 
device and form 
practically a plug 
co-acting with the 
contacts attached 
to the base por- 
tion of the porcelain box. The fuses 
are fitted with the so-called type “C” 
contacts, which consist of flat blades 
on each side of the fuse tube, forming a 
knife-blade switch contact. The receiving 
clips on the base of the porcelain box are 
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made of spring metal and the insertion of 
the fuse into them is readily accomplished. 
The arrangement is such that the box is 
practically closed just before the fuse 
reaches the contact clips. A novel feature 
embodied in this box is the method of con- 
necting the box to the line and entirely pro- 
tecting the current wires from contacting 
with any of the metàl parts of the box. 
The wires enter the box through porcelain 
bushings at the bottom of the iron casing. 
These porcelain bushings are held in posi- 
tion by means of brass rings, which force 
the head of the porcelain against the bottom 
of the porcelain box with a rubber gasket 
‘intervening. A water-tight joint is, there- 
fore, made. Attached to the clips in which 
the fuse is received, are brass castings which 


are so located that the hole in the castings , 


also aligns with the hole in the wall of 
the box. It therefore becomes a very sim- 
ple matter to insert the wire. The wire is 
clamped, after it has been properly placed 
in the hole of the connecting post by screws 
easily reached by an ordinary screwdriver. 
It will be noticed that after the wire once 
enters the porcelain bushing on the bottom 
of the box it is entirely surrounded by por- 
celain, and is perfectly protected from leak- 
age or contact with the non-current-carry- 
ing parts of the box. 


COMBINATION VOLT-AM METER. 

The Connecticut Telephone & Electric 
Company, of Meriden, Conn., has placed on 
the market a new type of volt-ammeter, 
which is illustrated by Fig. 13. The instru- 
ment, which has been designed especially 
for testing batteries, is made up in two 
styles—one a combination volt-ammeter 
and the other reading in amperes only. The 
scales are graduated from o to 30 amperes 
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FIG I3.— COMBINATION VOLT-AM METER. 


and from o to 6 volts, and are carefully 
calibrated. The arrangement of the needle 
supports is said to permit very delicate 
and accurate reading. 

—e etm 


HIGH FREQUENCY ALTERNATOR. 


A high-frequency alternator for laboratory 
experimentation has just been furnished the 
American De Forest Wireless Telegraph 
Company by the Peerless Electric Company, 
of Warren, Ohio. The machine is of two 
kilowatts capacity, 110 volts at 833 cycles, 
though in extended tests at the factory it 
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was run for hours at a frequency as high as 
5,000 cycles. In designing this generator 
the engineering department adopted the in- 
ductor type, the laminated stationary arma- 
ture having 200 slots and the rotor one- 
half that number of teeth. Especial atten- 
tion was given the mechanical design, to 
insure stability of all parts. The rotor, 
which is twenty-five inches in diameter, was 
made of two rings of steel each forged from 
a solid piece of metal, the periphery being 
slotted to form the poles. These rings were 
shouldered and assembled an a heavy steel 
disc, through the hub of which passed the 
shaft of tool steel. Heavy phosphor-bronze 


bearings are used, lubricated by ring oilers. 
—_———¢-0-¢—___—_ 


_ CATALOGUES WANTED. 


J. Don Alexander, of Keokuk, Iowa, is 
about to engage in the electrical contracting 
and supply business, and intends to keep a 


large stock. He requests from manufactur- 


ers and dealers in electrical supplies and 
appliances latest catalogues, literature, etc., 


and price lists. 
———_____¢«@—____~ 


THE STIRLING-CAHALL BOILER COMPANY 


A consolidation of interest to the engi- 
neering world has just been consummated 
by the amalgamation of the water-tube 
boiler business of the Aultman & Taylor 
Machinery Company, of Mansfield, Ohio, 
and the Stirling Company, of Barberton, 
Ohio. The resultant concern is the Stirling- 
Cahall Boiler Company, which has a capital 
stock of $4,500,000. 

The position of the new company will be 
unique in that it will be in a position to 
supply to the trade practically every type 
of water-tube boiler on the market, since 
in addition to manufacturing boilers of the 
Stirling and Cahall horizontal and vertical 
types, it is said it will shortly take up and 
place upon the market an improved water- 
tube boiler of the water-leg type. 

Details of the organization have not, it 
is said, been worked out, but it may be 
safely assumed that the consolidation will 
be one of organizations as well as of plants. 

An aggressive policy will be maintained 
in the export department through the for- 
eign connections of the Stirling Company 
in their offices in Johannesburg, S. A. R.; 
Havana, Buenos Ayres, Yokohama, the Ha- 
waiian Islands, etc., as well as through their 
stockholders in the Stirling Boiler Company, 
Limited, of Edinburgh, which is interested 
in the water-tube boiler business of Great 
Britain and the Continent. 

The Stirling Company was organized in 
1890, and in 1898 established its marine de- 
partment, securing control of the United 
States patents on the Niclausse, Yarrow & 
Mosher boilers, and its growth has been 
little short of marvelous, its sales in eight 
vears showing an increase of nearly 800%. 

The history of the Cahall sales department 
of the Aultman & Taylor Machinery Com- 
pany has been equally honorable and cred- 
itable and the new company will start with 
enviable prestige and with every facility for 
both manufacturing and selling. The gen- 
eral offices will be at 111 Broadway, New 
York. 
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TRADE CONDITIONS IN MEXICO AND SOUTH 
AMERICA. 


BY OUR SPECIAL CORRESPONDENT. 


The possibilities for the expansion of 
our export trade in Spanish-speaking coun- 
tries, referring especially to electrical ma- 
chinery and equipment, are greater than is 
generally supposed in the United States. 
But these possibilities are thoroughly well 
understood by competing export nations, 
who have also taken time by the forelock 
in endeavoring to obtain a firm foothold in 
the Latin-American republics as a basis for 
future as well as present developments. 

It cannot be denied that Germany arfd 
England are outstripping us in the matter 
of furnishing electrical supplies, among 
other commodities, to these countries. Un- 
der present conditions, the fact that our 
goods when put to the test place those other 
nations at a disadvantage evidently cuts no 
figure in the final result. . If we lack that im- 
portant requisite of successful trading, ade- 
quate selfing facilities with regard to men 
and methods, on which after all, much, if not 
all, depends, we are at a decided discount 
as an exporting nation. It is obvious, there- 
fore, that we have to contend with other 
conditions than the quality of our manufac- 
tured products, and not until our efforts are 
on a parity, or modeled on lines similar to 
those of our competitors, can we hope to 
compete successfully. : 

It should be understood by our export 
manufacturing houses that however compe- 
tent a home drummer may be, the tact 
and talent which brought success to his 
efforts in the United States or English 
speaking countries, is wasted in Mexico, 
Argentine or Chili. The -salesman who 
visits the South and Central American re- 
publics should thoroughly understand the 
Spanish language, as well as the business 
methods of the country, together with a 
knowledge of native laws with regard to 
tariff and customs charges, among others, 
and in their special bearing upon his mis- 
sion. It is useless to depend upon the aid 
of the American Congul when one finds 
himself confronted with vexatious and per- 
plexing matters which are of hourly oc- 
currence due to the lackadaisical business 
methods common in the countries south 
of us. The writer has met American sales- 
men in Spanish-American countries, repre- 
sentative of large houses, finding them- 
selves handicapped by untoward and unex- 
pected conditions, with probably an imper- 
fect knowledge of Spanish, together with 
inability to comprehend the apparently in- 
explicable trading system which prevails, 
so widely different from those to which he 
was accustomed at home, that in despair 
they yould throw up their hands and long 
for the return trip. In the meantime it 
may be observed that the German commer- 
cial agent, trained to the situation even 
before his advent to the country and sup- 
ported by his Consul or the legation itself, 
quietly and uninterruptedly proceeds in se- 
curing orders from the natives right and 
left. The position of the German agent is, 
therefore, that of a formidable, if not un- 
assailable, competitor. 

There is one thing, however, which can 
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be said in favor of our trade with Central 
and South American nations: The greater 
our investments, whether in mining, rail- 
roading or in agricultural lines, in like pro- 
portion will our export trade increase. The 
investment of American capital has, of 
course, the natural result, inasmuch as or- 
ders for machinery and other equipment 
are secured to American manufacturers. 
Our European competitors are, however, 
alive to this situation also, as evidenced 
by a report in the Dusseldorf Chamber of 
Commerce publication, which is to the fol- 
lowing effect: “As yet, land can be pur- 
chased at low prices,” referring to Latin- 
America. “but if the opportunity is not 
seized the United States capitalists will 
purchase out all, which will secure to them 
orders for machinery of every description to 
the detriment of German export interests.” 

Regarding electrical developments in 
Cuba, it is safe to assume that the bulk, 
if not all, of the supplies needed will be 
purchased either direct from the United 
States or branch American houses in Ha- 
vana. Apart from the feeling of good- 
will displayed by the average Cuban toward 
America and things American, the United 
States has an advantage over other na- 
tions through the preferential rate tariffs 
accorded it by the Cuban Government. Ow- 
ing to this fact a number of German manu- 
_factured products cannot be exported to 

Cuba unless at a loss. 

' If we were to estimate the ratio of pro- 
gress in electrical developments in Cuba 
for the next four years, taking as a basis 
that of the past four years, the result would 
be surprising indeed. Electric power plants 
and central stations will cover Cuba from 
north to south within the next decade. An 
enormous amount of money is going into 
Cuba at this time, American investments al- 
ready amounting to more than one hundred 
and fifty million dollars. 

The Mexican Government has recently is- 
sued a pamphlet entitled; “Yesterday and 
To-day with Mexico.” The pamphlet is 
of more than passing interest to American 
exporters in electrical lines particularly. At- 
tention is called to the marvelous develop- 
ment of the resources of that country now 
proceeding, together with a forecast of the 
equally surprising possibilities. It is obvi- 
ous to any one who has resided some time 
in Mexico that outside that country only a 
few persons have even an approximate 
knowledge of the gigantic efforts which she 
has made to place herself, within the space 
of a few years only, in the high position 
which she occupies among the Spanish- 
American republics. The pamphlet further 
shows the rapidity with which Mexico’s 
foreign trade is increasing; in the one 
aspect only of its relations with the United 
States, the import and export, which in 1875 
amounted to $11,0Q@9,000, has in 1904, 
reached $90,000,000, this amount being about 
equally divided between imports and ex- 
ports. 

The Argentine Republic is following 
closely on the heels of Mexico, but latest 
advices from that country are to the ef- 
fect that the duties on imported manu- 
factured goods will be increased in the near 
future. 
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Notes. 


Late advices from Mexico are as follows: 
Pedro Alvarado, the multi-millionaire mine 
owner, has awarded to Weisel & Kock, of 
Parral, Chihuahua, the contract for install- 
ing a new electric power plant at his Pal- 
mullio mines. Boilers are to be of the 
high-pressure variety; engine, of the stand- 
ard Corliss make, compound-tandem, with 
direct-connected 700-kw. alternating-current 
generators, 2200 volts and exciter. Weisel 
& Kock are in the market for electrical 
supplies, such as their contract requirements 
call for, and it is worthy of note that the 
Mr. Alvarado, who has placed the contract, 
is the same who volunteered to the Mexi- 
can Government to pay off the entire na- 
tional debt. 

The State of Vera Cruz has granted to 
Alfredo Kennion a concession for the con- 
struction of a suburban railroad system 
connecting the several towns in the neigh- 
borhood of Orizaba with the latter, the 
question of generating electrical power from 
the neighboring waterfall, which is of im- 
mense volume, being under consideration. 

A concession will be granted by the 
State Government of Jalisco to Carlos Ro- 
mero, of Hostotipaquilla, Jalisco, to con- 
struct an electric railroad to Etazatlan. 

Colonel W. C. Green, the copper king 
of Cananea, Sonora, has organized a $15,- 
000,000 stock company, part of whose plans 
is to build and operate a paper mill, the 
motive power to be electric. 

The Peregrina Mining Company, operat- 

ing in Guanajuato, recently purchased forty 
stamp mills from the Fulton Iron Works. 
They intend to erect a cyanide plant with 
a capacity of 250 tons, to be operated by 
electric power. 
- Work is being pushed on the electric 
power plant of the Black Mountain Mine 
Company, near Magdalena, Sonora. The 
plant will operate a stamp mill 35 miles off, 
and it is expected to be in operation by 
January of next year. 

Colonel Daniel W. Burns, political boss 
of California and sole owner of the Canda- 
laria mines in the San Damas district of the 
State of Durango, is having plans prepared 
for a hydro-electric plant. A mighty water- 
fall will be harnessed and the electric 
power will be sufficient to operate a number 
of mines, as well as a reduction plant in 
that neighborhood. 

George G. Bergman, of the City of Mexi- 
co, has applied for concession to develop 
water power and build an electric plant 
on the River Blanco, Corooba Canton, Vera 
Cruz. 

Vicente Martinez, of the City of Mexico, 
will build an electric plant for the trans- 
mission of electric power at Xicotlacotia be- 
tween the States of Morelos and Guer- 
rero. 

La Electra Company, of Guadalajara, Ja- 
lisco, has authorized an issue of $2,000,000 
of mortgage bonds for financing the con- 
struction of an electric street railway sys- 
tem in that city. 

I. W. Conger, of Mexico City, brother of 
the United States ambassador, will con- 
struct an electric power plant in Chihuahua 


` for the purpose of operating a street rail- 


way in that city. 
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The Mexican-American Power Company, 
recently organized and composed of Phila- 
delphia capitalists, is about to undertake 
the largest electrical project over previ- 
ously contemplated in Mexico. The amount 
of capital to be invested is $10,000,000, and 
of this sum $1,500,000 has already been sub- 
scribed. The project consists in erecting a 
series of electric power plants, three of 
them, it is understood, to be of sufficient 
capacity to generate 90,000 horse-power. 
Joel H. De Victor and A. S. Harvey, both 
of Philadelphia, are president and vice- 
president, respectively, of the company. 

It should be noted that many articles of 
American manufacture are affected by the 
increase of import duties made by the Mexi- 
can Government, and which became effec- 
tive the first of the present month. The 
duties are based upon the weight per kilo 
of 2% pounds. The gross kilo includes the 
entire packing or casing, and the legal kilo 
is that prescribed in the traffic act. The 
rating on electric lamps per gross kilo is 11 
cents, and on arcs per gross, 6 cents. 


OBITUARY. 


MR. EDWIN R. WHITNEY, the well-known 
engineer, died at the Margaret Pillsbury Hospital, 
Concord, N. H., on September 1. Mr. Whitney 
was head of the Whitney Electrical Instrumen’ 
Company. He was the inventor and patentee of 
a voltmeter and a number of other instruments 
for the measurement of electrical currents. He 
was also interested in the development of the 


Shawinigan Falls Water Power Company, of 
Canada. 
L] 


PERSONAL. 


MR. R. F. HAYWARD, chief electrical engi- 
neer of the Utah Light & Power Company, has 
been appointed manager of the Mexican Light & 
Power Company, Mexico City, Mexico. 


MR. E. A. REGESTINE has resigned as in 
structor in electrical engineering at Lehigh Uni 
versity, and accepted a position in the general 
sales department of the Standard Underground 
Cable Company, at Pittsburg, Pa. 


MESSRS. DAVID PEPPER, JR., AND AL- 
BERT REGISTER announce that the firm of 
Fepper & Register, engineers and general con- 
tractors, has been dissolved and succeeded by 
A. L. Register & Co. 


MR. J. B. COWEN, formerly connected with 
the General Incandescent Arc Light Company, 
has been appointed manager of the sales depart- 
ment of the General Storage Battery Company, 
of New York City. 


MR. B. H. WARREN, who retired from the 
presidency of the Allis-Chalmers Company on 
September 1, will, it is said, become the head of a 
new engineering and contracting company which 
is to be established in New York and which has 
several powerful interests associated with it. 


MR. H. F. STRATTON, who has been con- 
nected with the principal office of the Electric 
Controller & Supply Company at Cleveland, Ohio, 
has accepted the position of New York represen- 
tative of that company, with offices at 136 Liberty 
Street. 


MR. CHARLES GARLAND has resigned as 
secretary of The Westinghouse Machine Company 
and accepted the vice-presidency and treasurership 
of the Pittsburg Fire-Proofing Company. Mr. Gar- 
land has been connected with The Westinghouse 
Machine Company for over twenty-one years and 
carries with him the best wishes of his former 
colleagues in his new field of activity. 
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MR. JAMES C. HAIN has resigned as engineer 
of masonry for the Chicago, Milwaukee & St. Paul 
Railroad and is now associated with J: G. White 
& Co., as superintendent of masonry construction, 
with headquarters at 43 Exchange Place, New 
York. 


MR. RANDOLPH STRICKLAND, who for the 
past year has been assistant engineer in the Main- 
tenance of Way department of the New York 
Central Railroad, has resigned from that position 
and joined the staff of J. G. White & Co., as as- 
sistant to the secretary. Mr. Strickland is a 
graduate of the Massachusetts Institute of Tech- 
nology. 


MR. W. G. CARLTON, formerly connected 
with the Chicago Edison Company, has been ap- 
pointed superintendent of power of the electrical 
zone of the New York Central & Hudson River 
R. R. Company. Mr. Carlton will have charge of 
the two main electric power stations which the 
company is building near New York, the eight 
sub-stations and the transmission system. Mr. 
Carlton is a graduate of Cornell University. 


MR. PUTNAM A. BATES has taken over the 
engineering busines of Bates & Neilson, from 
which Mr. John Neilson, who has been in poor 
health for the past six months, has retired. Mr. 
Bates gives special attention to the preparation of 
plans and specifications, supervision of electrical 
installations, special investigations and reports, 
and the application of electric power to machin- 
ery. He will continue the business at the old ad- 
dress, 42 Broadway. 


MR. EUGENE HOLCOMB has been appointed 
manager of the newly created Foreign Depart- 
ment of the Allis-Chalmers Co., which includes 
supervision of all the foreign agencies and for- 
eign selling representatives of the company. Mr. 
Holcomb is thoroughly familiar with engineer- 
ing possibilities and projects in South America, 
having spent a number of years there. His head- 
quarters will be at the general offices of the com- 
pany at Milwaukee, Wis. 


MR. M. A. PEARSON, of the Farrell Foun- 
dry & Machine Company; S. J. Gilpin and Thomas 
Waters, both of the Birmingham Iron Foundry; 
C. E. Miller, formerly of the Diamond Rubber 
Company; and William Spire, formerly of the 
Chase Machine Company, have joined the staff of 
the Aiton Machine Company and will devote 
their time exclusively to the rubber mill depart- 
ment of the company. Their headquarters will be 
at 126 Liberty Street, New York. 


MR. WALTER H. WHITESIDE has been re 
cently elected president of the Allis-Chalmers Co., 
succeeding Mr. B. H. Warren, whose retirement 
is noted elsewhere in this column. Mr. Whiteside 
joined :the Allis-Chalmers forces in July, 1904, 
when he accepted the position of general manager 
of sales. At that time the company had just 
taken over the Bullock Electric Manufacturing 
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Company and needed the injection of a vigorous 
and energetic personality into its sales forces. 
His promotion to the presidency indicates with what 
success Mr. Whiteside has met in his efforts. In 
his more responsible position, Mr. Whiteside has 
behind him the confidence of his organization, as 
well as a long and varied business experience, dur- 
ing which he has filled many executive positions. 
His achievements have won him recognition as a 
man of marked administrative ability. Mr. White- 
side is a member of the American Institute of 
Electrical Engineers, of the Engineers’ and Law- 


yers’ Clubs, of New York, of the Mid-Day Club, 


Chicago, and of the Milwaukee Club. 
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MR. H. F. J. PORTER, formerly manager of 
the American branch of the Westinghouse Com- 
panies’ Publishing Department and afterwards 
second vice-president and general manager of the 
Nernst Lamp Company, has opened an office at 1 
Madison Avenue, New York, as a consulting in- 
dustrial engineer. Mr. Porter will devote his time 
to consulting industrial engineering practice, in- 
stalling modern methods of organization and man- 
agement leading towards industrial betterment, 
and welfare work, 


MR. W. S. DORAN, formerly associated with 
the British Westinghouse Manufacturing Com- 
pany, Ltd., has been appointed manager of the 
power department of the Allis-Chalmers Co. Mr. 
Doran will have full charge of the company’s 
commercial affairs pertaining to reciprocating 
steam engines, steam and hydraulic turbines, con- 
densers, gas engines, blowing engines for iron and 
steel blast furnace service, and rolling mill en- 
gines. Mr. Doran is well qualified to carry on 
this important work, having not only acquired 
knowledge in some of the largest manufacturing 
concerns in this country, but also a wide scope 
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of technical training through many years spent 
abroad. Mr. Doran has been connected with 
such concerns as the Southwalk Foundry & Ma- 
chine Company, United Gas Improvement Com- 
pany, Henry R. Worthington, and with the West- 
inghouse interests. He was tendered a banquet 
on the eve of his departure from England, which 
was attended by many well-known railway off- 
cials, manufacturers, electrical engineers, and rep- 
resentatives of practically all the large electrical 
manufacturing concerns in England. 


TRADE PUBLICATIONS. 


TESTING METER. General Electric Com- 
pany.—Bulletin No. 4420, illustrating and describ- 
ing the type I. B. Thomson high-torque induction 
test meter. 


RAILWAY MOTOR. Westinghouse Electric & 
Manufacturing Company.—Circular No. 1120, in 
which is described the company’s 113 railway 
motor for direct-current service. 


TELEPHONE SWITCHBOARDS. The Dean 
Electric Company, Elyria, Ohio.—Folder No. 8, 
describing the No. 2 type of common-battery 
switchboards manufactured by this company. 


TESTING INSTRUMENT. Queen & Co., 
Inc., Philadelphia, Pa.—Circular No. 605, devoted 
to new testing instruments for measuring resist- 
ance. 


OIL ENGINES. De La Vergne Machine Com- 
pany, New York.—A handsomely executed cata- 
logue of standard size, describing the Hornsby- 
Akroyd oil engine, the American license for which 
is owned by the De La Vergne Machine Company. 


STORAGE BATTERIES. National Battery 
Company, Buffalo, N. Y.—Bulletin No. 2, de- 
scribing the installation of “unit accumulators” 
for the Syracuse & Suburban Railway Company, 
Syracuse, N. Y. 


CONTINUOUS OILING SYSTEMS. Pitts- 
burgh Gage Supply Company.—A_ well-executed 
catalogue describing the White Star continuous 
oiling system made by this company, together with 
methods of installation. 


MINIATURE LAMPS. The Federal Miniature 
Lamp Company, New York.—A well-executed cata- 
logue of standard size, illustrating every type and 
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style of incandescent lamp in general use, with 
or without bases, of less than one inch in diame- 
ter. 


VALVE SPECIALTIES. Golden - Anderson 
Valve Specialty Company, Pittsburg, Pa.—Pam- 
phiet No. 4, entitled “Worth Has Won,” and de- 
scribing the various valves made by this company, 
many of which have been illustrated and de 
scribed in the columns of this paper. 


CALENDAR. The Bryant Electric Company 
and the Perkins Electric Switch Manufacturing 
Company, Bridgeport, Conn.—A card the upper 
half of which shows a picture of the factories of 
the companies mentioned, and the lower half 
containing a calendar pad from September, 1905, 
to December, 1906, inclusive. 


BELT-DRIVEN GENERATORS. National 
Electric Company, Milwaukee, Wis.—Bulletin No. 
355, devoted to a description of the type MB, 
direct-current generators manufactured by this 
company. These are built in capacities of 50 to 
800 kilowatts, with speeds and voltages to suit re- 
quirements, 


MAGNETO SIGNALLING APPARATUS. 
The Holtzer-Cabot Electric Company, Boston, 
Mass.—Bulletin No. 200, containing a description 
of bridging and series magneto bells, central 
energy sets, hand generators, extension bells, toll 
line indicators, circuit closers, ringers, magneto 
generators, gravity hooks, etc. 


VOLTMETER AND FREQUENCY INDI. ° 
CATOR. Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo.—Bulletin No. 73, describing 
a combined voltmeter and frequency indicator 
brought out by the Wagner Company. The instru- 
ment is built for any voltage and frequency and is 
provided with two scales, one reading ‘‘volts” and 
the other ‘‘cycles.” 


DIFFUSER CEILINGS. American Metal 
Stamping Company, Inc., Philadelphia, Pa.—Bul- . 
letin A-21, devoted to the light balancing selec- 
tive diffuser ceilings. These ceiling are made of 
steel with impressed designs on the surface to 
give an excellent diffusion of light. The bulle- 
tin also contains a treatise on the subject of color 
and distribution of artificial lights. 


WIRELESS CLUSTERS. Benjamin Electric 
Manufacturing Company, Chicago, Il.—A 64-page 
catalogue, in which is listed a number of new 
specialties and improved forms of wireless clus- 
ters. The catalogue is accompanied by an eight- 
page folder illustrating the ceiling, fixture, sus- 
pension and out-door forms of the ‘‘arc-burst’ 
cluster. 


. STRANDING MACHINE. Aiton Machine 
Company, New York.—Bulletin No. 62, describ- 
ing the company’s 18-drum stranding machinc. 
The drums are carried in steel cradles which are 
connected by cranks to an eccentric ring for 
keeping torsion out of the wires. The machine 
is driven from the front and can be used as a 
separate unit or in tandem with others. Cut 
gears are used throughout. The die holder is 
adjustable in each direction and is adapted for 
split dies. 


BUSINESS NEWS. 


COMMERCIAL ELECTRIC SUPPLY COM- 
PANY has recently moved to new headquarters 
at the northwest corner of Fifteenth and Pine 
Streets, St. Louis, Mo. 


THE AMERICAN ARC LAMP COMPANY, 
successor to the Lea Electric Manufacturing Com- 
pany, of Elwood, Ind., is now located at Kala- 
mazoo, Mich., in new and larger quarters. 


PEPPER & BOWIE have opened an office in 
the Land Title & Trust Building, Philadelphia, as 
engineers and general contractors. The firm will? 
specialize in electric roads, water-power plants, 
general contracts and reports and estimates. 

THE RELIANCE ENGINEERING COMPANY 
has opened offices at 7or Traction Building, Cin- 
cinnati, Ohio, for consulting and contracting engi- 
neering work. Mr. Laurent Lowenberg is the elec- 
trical engineer. 
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ELECTRIC APPLIANCE COMPANY, of Chi- 
cago, states that owing to the convenience of its 
new and well-filled store-rooms it is able to keep 
pace with demands, for electric lamps, all orders 
being promptly filled from Chicago stock on the 
day of their receipt. 


BOSTON INCANDESCENT LAMP COM- 
PANY, Danvers, Mass., reports that it supplied 
all the incandescent lamps used at Steeplechase 
Island, a popular resort at Bridgeport, Conn. 
Seventy-five thousand lights were connected for 
illuminating purposes. 


CHARLES R. UNDERHILL, New York City, 
has recently issued a sheet, with 35 illustrations, 
showing the various types of alternating and 
direct-current electromagnets. A pamphlet, en- 
titled “Facts About Electromagnets,” accompanies 
this sheet, both of’ which may be had on request 
at his office, at 55 Liberty Street, New York City. 


GEORGE W. LORD CO., Philadelphia, states 
that with the cessation of hostilities in the far 
East they have again resumed the shipment of 
Lord boiler compounds to Japan and Russia. In 
addition to filling standing orders, a cable order 
was recently received from Vladivostock for a 
carload of compound to be shipped via Seattle, 
Wash, 


STROMBERG-CARLSON TELEPHONE MAN- 
UFACTURING COMPANY, Rochester, N. Y., 
reports having closed contracts for switchboards 
for the following places: Mt. Pleasant, Ill.; Hun- 
ter, N. D.; Union, Miss.; Harris, Pa.; Des Moines, 
Ia.; Roann, Ind.; Tower Hill, Ill.; Milacca, 
Princeton; Foley, North Branch, Rush City, Mora, 
Forest Lake, Grandy, Lindstrom, Braham, Minn.; 
Olathe, Kan.; Rochester, N. Y.; Truro, Ia., and 
Kalama, Wash. 


MACHADO & ROLLER, of New York City, 
have recently opened a branch office in the Monad- 
nock Block, Chicago, where it is intended to carty 
a varied assortment of standard Whitney instru- 
ments, so that prompt deliveries may be made to 
the local trade. Secondary standards for purposes 
of comparison are kept constantly on hand, and 
facilities for making simple repairs in Chicago 
are also provided. The office is in charge of 
Mr. H. I. Shire, formerly of New York. 


THE EUREKA ELECTRIC LAMP COM. 
PANY, of Cleveland, Ohio, and the St. Marys 
Incandescent Lamp Company, St. Marys, Pa., have 
been consolidated under the name of the St. 
Marys Incandescent Lamp Company, with a capi- 
tal stock of $100,000. The company proposes to 
engage in the independent manufacture of incan- 
descent electric lamps, and for that purpose is 
erecting a new factory at St. Marys, Pa., which is 
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to be equipped with the latest and most improved 
machinery. 

COPLEY-SENIOR CARBON COMPANY, New 
York, have perfected a brush which is claimed 
to be thoroughly self-lubricating, noiseless, non- 
sparking, non-cutting, and uniform throughout; 
retaining these qualities until entirely worn out. 
The carrying capacity of the brush is said to be 
very good. Mr. George W. Copley is president 
and general manager; Mr. George W. Enos, vice- 
president, and Mr. John L. Senior, secretary and 
treasurer of the company, whose office is at 465 
Greenwich Street, New York City. 

@ 


J. G. WHITE & CO., New York, are building 
for the Waltham Gas Light Company, of Waltham, 
Mass., a power house of re-enforced concrete. 
Steam will be supplied by four 350-h.p. Sterling 
boilers, an 8%x180-ft. re-enforced concrete stack 
furnishing natural draft. Suspended coal bunk- 
ers will occupy the upper half of the boiler-room; 
these will be filled by coal conveyors, and chutes 
operated by valves from the boiler-room fioor will 
convey the coal to the boilers. Two 500-kw. 
Westinghouse-Parsons turbo-generators form the 
main generating equipment. 


B. F. STURTEVANT CO., Boston, Mass., has 
supplied through its engineers, Sanderson & Por- 
ter, New York City, to the New Orleans (La.) 
Railway Company six large economizers which 
are unique in that they are built to withstand 
the highest pressure to which an economizer is 
known to have been subjected. The pipes are 
tested to 600 pounds pressure before they leave 
the works, and each section is tested to 500 
pounds after the pipes are inserted. There is 
but a single gasket joint running through the 
machine, this joint being made of two heavy 
flanges on a special gasket which has 234 in. plain 
surface through the entire circle. The company 
has also supplied the Wilkesbarre (Pa.) Gas & 
Electric Company with a forced-draft apparatus 
feeding six 225-h.p. boilers. 


THE WESTINGHOUSE MACHINE COM- 
PANY reports that during the past month orders 
have heen received for no less than fifty-one 
Roney mechanical stokers ranging in size from 
54 in. x 20 grate to 132 in. x 26 grate, the largest 
of the orders being that of the Pennsylvania 
Railroad for six 132 in. x 26 grate stokers and 
five 100 in. x 20 grate stokers. A large order 
from the Ohio Hospital for Epileptics, at Gallipo- 
lis, Ohio, has also been received, and others from 
the American Bridge Company, Ambridge, Pa.; 
National Tube Company, Pittsburg, Pa.; Detroit 
United Railway Company, Detroit, Mich.; York 
Engineering Company, York, Pa.; Proctor & Gam- 
ble Co., Cincinnati, Ohio; The Union Rolling 
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Company, Cleveland, Ohio; Gulfport and Missis- 
sippi Coast Traction Company, Gulfport, Miss.; 
United Presbyterian Board of Publication, Pitts- 
burg, Pa.; Indiana Boys’ School, Plainfield, Ind.; 
B. & O. Office Building at New York City, and 
the Railway Exchange Building at Chicago, Ill. 


THE ABNER DOBLE COMPANY, of San 
Francisco, has recently received several interesting 
orders for Doble tangential water wheels. Promi- 
nent among them is an order from the California 
Gas & Electric Corporation for a gooo-h.p. wheel 
for its De Sabla power plant. The wheel will 
operate under a head of 1530 feet at 400 r.p.m. 
and will be driven by a single jet of water, thus 
making it the most powerful water wheel ever con- 
structed for operation under a single jet of water. 
Another order from the California Gas & Electric 
Corporation calls for six 57o0-h.p. wheels for its 
Nevada City plant. Those will operate under a 
190-foot head at 410 r.p.m. A 4oo-h.p. Doble 
wheel for operation under a 400-foot head, 
equipped with jet deflector operated by a Wood- 
ward compensating governor, has been shipped to 
the Chancellor Gold Mining Company, Wenatchee, 
Wash. The La Grande Water Storage Company, 
La Grande, Ore., has purchased an 80o0-h.p., 1150- 
ft. head, 600 r.p.m. Doble wheel, equipped with 
Doble needle regulating nozzle for operation by a 
Lombard governor. Among other recent orders 
secured by the company are two double 1750-h.p. 
wheels for the San Joaquin Power Company, 
Fresno, Cal., for operation under 385-ft. head; 
one Doble needle regulating nozzle for a large 
water-wheel for the Komata Reefs Gold Mining 
Company, New Zealand, and a double 700-h.p. 
water wheel unit for Mitsui & Co., Japan, for 
operation under 210-ft. head, this order inctud- 
ing the wheel complete with Lombard governor 
and gate valve. The University of Michigan has 
purchased the Doble tangential water wheel which 
the Abner Doble Co. exhibited at the St. Louis 
World’s Fair and for which the company was 
awarded the grand prize. This wheel is to be 
installed in the hydraulic laboratory of the new 
Engineering Building at Ann Arbor, Mich., where 
it will be mounted in connection with a Duplex 
pump for experimental purposes, its output being 
100 horse-power when operating under a head of 
580 ft. The 12-in. laboratory water motors which 
the Abner Doble Co. builds for technica] schools 
and universities have attracted considerable atten- 
tion among the engineering faculties of many of 
the leading educational institutions, and the in- 
terest shown in these small water wheels has re- 
sulted in an increasing demand for them, orders 
having recently been received from the University 
of Wisconsin, the Michigan School of Mines and 
the University of Toronto. 


CENTRAL 


STATION 


NEWS 


á Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 

ALBERTVILLE.—A number of the business 
men of Albertville have organized a company to 
be known as the North Alabama Railway, Light 
& Power Company, with a capital of $100,000. 
The purpose of the company is to connect all 
Sand mountain towns with an electric railway, 
provide water works for the larger towns and to 
light the towns with electricity. J. G. Elrod, 
president; N. A. Elrod, vice-president and busi- 
ness manager, and W. M. Coleman, secretary. 


CARBON HILL.—Bids have been called for a 
water and light plant, work to include erecting 
a brick or concrete block power house, furnishing 
a 100-h.p., high-speed automatic engine; two 100- 
h.p. boilers and fittings, furnishing one compound, 
one duplex and one feed pump; furnishing and 
erecting an 80,000-gal. steel tank and tower; con- 
structing an 80,000-gal. surface reservoir, and fur- 
nishing a 60-k.w., 60-cycle, single-phase, 2300-volt 


alternator, together with exciter, switchboard and ` 


station instruments; pole line, transformers and 
twenty standard 6.6-ampere, series inclosed are 
lamps of latest design. 


ARIZONA. 
ROOSEVELT.—Bids will be received until 
November 1 by O. H. Ensign, Electrical Engr. U. 


S. Reclamation Service, Les Angeles, for fur- 
nishing complete f. o. b. bidders’ works, one or 
more alternating-current, 900-k.w., 25-cycle genera- 
ters, one or more 1oo-k.w., direct-current gen- 
erators for exciter, and a switchboard containing 
one panel for generator and one panel for ex- 
citer, for use in Roosevelt power house, Salt 
River Project, Ariz. 
e 


CALIFORNIA. 


LOS ANGELES.—The Yuma Electric & Water 
Company is reported incorporated, with a capital 
of $100,000, by A. A. Talmage and others, 


BEN LAMOND.—The Ben Lamond Light Com- 
pany will extend its service to Felton, three miles 
distant, and the line is under course of construc- 
tion. 


AVALON.—The Santa Catalina Island Com- 
pany is arranging to increase the capacity of its 
plant, by installing larger direct-connected en- 
gines. 

ANAHEIM.—C. A. Copeland, of Los Angeles, 
is stated to have estimated the cost of the pro- 
posed improvements to the electric light plant at 
$22,000 and to the water works at $18,250. 


GILROY.—Bids are being considered by the 
Mayor and Common Council for $11,000 bonds for 
electric light and power works and an electric 
lighting system. C. N. Hoover is city clerk. 


OROVILLE.—The Oroville Water, Light & 
Power Company has issued specifications calling 
for the equipment of its new water power electric 
transmission plant. Two 750-kw., three-phase gen- 
erators 2000 to 2300 volts, with alternative of 6 
two 1000-kw. generators are included. There will 
also be required raising and lowering transform- 
ers, switchboard and sub-station equipment. Cory, 
Meredith & Allen are the engineers. 


RIALTO.—A. L. Selig, manager of the Edison 
Electric Company, it is reported, has made a prop- 
osition to the citizens of Rialto to extend a wire 
for 10,000 volts from San Bernardino, the Rialto 
citizens to establish their own local operating com- 
pany, furnish wires, meters, transformers, etc. 


SAN LUIS OBISPO.—B. F. Thomas, manager 
of the San Luis Obispo Gas & Electric Company, 
states that the C. C. Moore Company, of San 
Francisco, has secured the contract for construct- 
ing a new plant of 270-kw. capacity. A. M. Hunt, 
of 614 Mission St., San Francisco, is the engi- 
neer. 
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SAN BERNARDINO.—'Lhe Little Creek Power 
Company, it is reported, has engaged F. A. Wor- 
thely, superintendent of the Riverside electric light 
plant, to prepare plans and specifications for its 


steam plant and distributing system in this city. 
It is reported that bids are soon to be asked. 


YREKA.—The Siskiyou Electric Power Com- 
pany has awarded a contract to the Pelton Water 
Wheel Company for a 2000-h.p. water wheel for 
direct connection to a 1000-kw. engine-type gen- 
erator running at 350 r.p.m., the effective head 
being 700 feet. This is a duplicate of the wheel 
installed a couple of years ago. 


LOS ANGELES.—The Council has adopted a 
report of the Lighting Committee, it is stated, in 
which it is recommended that the City Clerk ask 
bids for municipal lighting under the following 
terms: one year contract, not to exceed 2000 
lights, three-year contract not to exceed 2500 lights 
and five-year contract not to exceed 3000 lights. 


FERNDALE.—An ordinance has been adopted 
by the Board of Supervisors, granting to the 
Ferndale Electric Light Company (W. W. Barnes, 
secretary, Ferndale), a franchise to construct 
poles, wires and other conductors for electric 
purposes along the road in First Supervisorial Dis- 
trict, of Humboldt County. W. H. Haw, County 
Clerk. 


-POMONA.—lIt is reported that the farmers and 

Orange growers in the vicinity of Pomona are 
Organizing a company to build an electric power 
plant with which to furnish power for all pump- 
ing plants in the vicinity and operate a belt trolley 
line, connecting all the near-by towns and ranches, 
including Chino, Ontario, Claremont, North Po- 
morta, Lordsburg, San Dimas and Covina. 


SAN FRANCISCO.—The Eel River Power & 
Irrigation Company is building the pole line on 
its 22-mile transmission from Potter Valley to 
Ukiah. It is probable that a transmission line 
will be built to San Francisco, a distance of 130 
miles, as the market for power near the plant is 
limited. The machinery ordered includes two 
2000-kw., three-phase generators and two Victor 
turbine water wheels. 


STANISLAUS.—The Stanislaus Water & Pow- 
er Company, for which Sanderson & Porter acted 
as engineers, is doing preliminary work under 
the direction of Beach Thompson, the promoter. 
It is proposed to. build dams for catching up all 
the water of the Stanislaus River and conveying 
it by means of ditches, flumes, etc., to Sulb¢tts 
Flats to a point where a drop of 1500 feet can 
be had, and where the power plant is to be in- 
stalled. 


SAN FRANCISCO.—The California Gas & 
Electric Company has completed the installation 
of two additional sooo-kw., three-phase generating 
units at its Electra power station. This addition 
to the three generators already in operation gives 
the Standard Electric transmission line a large 
capacity. The company will also install two addi- 
tional 1000-kw. polyphase generators on the South 
Yuba transmission system, which was acquired 
from the Van Nordens. There is an unlimited 
amount of water available for further develop- 
ment on the South Yuba. 


SAN FRANCISCO.—It is reported that the 
Tuolumne Electric Company, which is construct- 
ing a water-power electric plant near Tuolumne, 
Cal., has arranged to sell power to operate the 
projected Kemp, Van Ee electric road from Santa 
Cruz to Hollister and to the new cement works 
* to be erected in the San Juan Valley. H. Hersey 
is president and C. W. Quilty manager of the 
electric power company. The machinery contract- 
ed for includes two 600-kw. Bullock, three-phase 
generators and a 1200-h.p. Platt Iron Works wheel 
operating under 425-foot head. 


FRESNO.—A deed has been filed with the re- 
corder transferring the property of the San 
Joaquin Power Company to the San Joaquin Light 
& Power Company, to enable work to be done with 
a larger capital than possible under the old com- 
pany, which was incorporated for $800,000. The 
new corporation has a capital of $3,000,000. It is 
understood that no outside capital has been taken 
in, the expansion being from within. ‘lhe action 
was necessary to cover the plans in contemplation 
for the development of more than 50,000 horse- 
power for use in the valley. 
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COLORADO. 

LAKE CITY.—The Hinsdale Electric Light & 
Power Company is making several changes in its 
plant and equipment, the most important of which 
is the establishment of a day circuit. New ma- 
chinery is being installed to provide for the addi- 
tional service. 


CONNEOTIOUT. 
NORWICH.—The Uncas Power Company, has 
been incorporated with a capital of $1,000,000. 


NORWALK.—It is stated that the Mayor is to 
appoint a committee of three to investigate the 
cost of installing a municipal lighting plant. 


STERLING.—The Sterling Power Company has 
been incorporated with a capital of $500,000, and 
will distribute electric light and power to the 
towns of Sterling, Plainfield, Brooklyn and Kill- 
ingly. 

NEW HARTFORD.—The Northern Connecti- 
cut Power Company, of New Hartford, has been 
incorporated to operate in Litchfield, Hartford and 
Tolland Counties under certain restrictions, and 
is to develop water power on the Farmington 
River. 

PACKERSVILLE.—Negotiations are now in 
progress for the purchase of the Packer powér 


privilege here in behalf, it is understood, of the. 


New York, New Haven & Hartford Railroad, 
which wishes to erect an electric power station 
for the eastern Connecticut branch of the Con- 
solidated Railway Company and to furnish light- 
ing for Wauregan, Moosup, Plainfield and other 
nearby towns. ` 


RIDGEFIELD.—There is every prospect that 
Ridgefield will have a new electric plant in the 
immediate future. A meeting of the stockholders 
of the Ridgefield Electric Company has been held, 
at which the following directors of the company 
were elected: Henry B. Anderson, John A. Mitch- 
ell, George Pratt Ingersoll, George G. Haven, Jr., 
Dr. R. W. Lowe, Albert H. Wiggins; secretary, 
Harvey P. Bissell. Mr. Kirk has been made gen- 
eral superintendent and assistant secretary of the 
Electric Company. 


KENSINGTON. — The directors of the Ken- 
sington Water Power Company, of Kensington, 
have voted to dissolve the corporation and to wind 
up its affairs. A final dividend of $1,729 has 
been declared and distributed among the stock- 
holders. The company was organized in 1890 to 
secure control of the water privileges which were 
then held by the Anglo-American Electric Com- 
pany. Recently the Kensington company sold the 
privileges and rights to the American Paper Goods 
Company, which had previously operated them 
under lease. 
cially successful. 

NEW MILFORD.—The Connecticut Railway & 
Lighting Company has acquired ownership of the 
New Milford Water Power Company. The prop- 
erty was organized in 1893, and had outstanding 
capital of $1,000,000, and bonds amounting to 
$1,000,000. The concern built a large plant near 
New Milford and drained the Housatonic River 
near Bull’s Bridge and other places to supply 
power. It had a 30-year contract to supply power 
to the Connecticut Railway & Lighting Company 
at $130,000 a year. The power is used to operate 
trolleys near Waterbury and other places. The 
bonds of the New Milford Water Power Com- 
pany are now guaranteed by the purchasers. The 
officers in the New Milford Water Power Com- 
pany are: Winthrop Bushnell, president; Louis 
E. Stoddard, vice-president, and Samuel G More- 
house, secretary and treasurer, all of New Haven. 
The company’s Waterbury station was described 
in the June number of this paper. 


FLORIDA. 
QUINCY.—The citizens are reported to have 
voted to issue $5000 bonds for improving the 
water works and electric light plant. 


ST. PETERSBURG.—The St. Petersburg In- 
vestment Company, which owns the electric light 
plant and street railway, contemplates moving the 
plant and reconstructing it with the addition of a 
350-h.p. boiler and two 250-h.p. engines. 


JACKSONVILLE.—Bids will be received until 
October 4 by the trustees of the water works 
and improvement bonds for furnishing and 
setting in place on foundation furnished by the 
board at the electric light sfation two 500-k.w. 
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The water company has been finan- 
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steam turbo-generators, a steam-driven exciter set 
and switch panels; turbines to be run condensing, 
steam pressure at boilers 150 lbs., no superheat, 
27 in, of vacuum; generators to be of the re- 
volving-field type, three-phase, 60 cycles 2,300 


volts. Blue prints and specifications are to be 
furnished with bids. Mr. R. N. Ellis is the 
superintendent. 

GEORGIA. 


SAVANNAH.—The City Council has passed the 
ordinance granting a franchise to the Savannah 
Lighting Company. 

JACKSON.—The citizens are reported to have 
voted September 5 to issue $40,000 bonds for 
water works and an electric light plant. 


ATLANTA. — The Southern States Electric 
Company has been incorporated with a capital of 
$20,000 by Joe W. Little and Charles M. Coyen. 


WASHINGTON.—Capt. J. H. Fitzpatrick, of 
Washington, is reported to have purchased the An- 
thony Shoals property in this county, and will 
develop this power on the line between Wilkes and 
Elbert counties and transmit same to Washington, 
Elberton and Anderson, S. C., and build a railroad 
from Washington to Elberton. 


HAWAII. 


HONOLULU.—The plant recently furnished the 
Hawaiian Electric Company on the Island of 
Kauai, is about ready to be installed. This con- 
sists of a double Pelton unit of the overhung type, 
operating under a head of sso feet and direct- 
connected to a 1,200-kw. generator running at 375 
r.p.m., the water wheel having a maximum capac- 
ity of 2,500 horse power. Power is transmitted 
electrically a considerable distance, and is used 
in connection with pumping for irrigation, which 
is attracting much attention of late. 


IDAHO. 


TETON.—The Fremont Light & Power Com- 
pany has been incorporated, with a capital stock 
of $25,000. 


WEISER. — The Swan Falls Light & Power 
Company is reported to have petitioned for a fran- 
chise to light the city. 


SANDPOINT. — The Sandpoint Electric Com- 
pany is reported to have sold its plant to the 
Pend d’Oreille Electric Company, having a capital 
of $50,000. 


BOISE. — The Boise-Payette Electric Power 
Company recently increased its equipment by the 
addition of another soo-kw. generator and tur- 
bine, 

MOSCOW. — The Moscow Electric Light & 
Power Company, it is stated, contemplates extend- 
ing its lines in the near future to Pullman and 
Palouse, Wash. 

GRANGEVILLE, — The Grangeville Electric 
Light & Power Company is doubling its hydraulic 
electrical outfit in order to meet the increased 
demands for lighting and power service. 


MOUNTAIN HOME.—The new $35,000 plant 
which Mr. Seymour J. Bell, of Sumpter, Ore., has 
been erecting here, is nearing completion, and it is 
expected that the town will be furnished with 
lights therefrom very shortly. 

BLACKFOOT.—E. W. Wade, of Ogden, and 
Christian Just, of Blackfoot, are reported to be in- 
terested in the construction of a power plant on 
Blackfoot River, to supply Idaho Falls,’ Blackfoot 
and other cities with electric light and power; prob- 
able cost of plant, $100,000. 


ILLINOIS. 
PEKIN.—The Tremont electric light and power 
plant will be rébuilt. 7 


MORRISON.—The Morrison Electric Lighting 
Company has increased its capital stock from $20,- 
ooo to $60,000. 3 


BELLEVILLE.—The City Council has appointed 
engineers to prepare estimates of the proposed 
municipal electric lighting plant. 

FREEBURG. — Charles Kessler, village clerk, 
states that the proposed municipal electric light 
plant will cost about $9,000. No engineer has beer 
selected yet. 


OCTOBER, 1905. ] 


' . 

CUBA.—A new 150-h.p. engine, simple automatic, 
and a 100-kw., single-phase, 125-cycle alternator is 
to be installed in the municipal plant. L. Monch. 
superintendent. 


SPRINGFIELD.—The City Council is reported 
to have authorized the Mayor to take over the 
properties and plant of the Springfield Electric 
Light & Power Company. 

GLASFORD.—Reports state that steps are un- 
der way for the establishment of an electric light 
plant, but none of the particulars concerning the 
project are known as yet. 


CHICAGO.—The Gillett Light Company has re- 
cently changed its title to that of the Standard 
Gillett Light Company and increased its capital 
stock from $5,000 to $30,000. 


BLOOMINGTON.—A syndicate of Detroit capi- 
talists, headed by Emanuel T. Beyer, has pur- 
chased the Union Gas Light & Electric Company 
for $400,000, the amount of the capital stock. 


EUREKA.—W. J. Whetzel, it is stated, has 
secured the contract to light the city until June 1, 
1906. The bid submitted was $2.50 per light per 
month until midnight and $3 per light per month 
until 1 A. M. 


CHICAGO.—Bids will be received until Novem- 
ber 1 by the Board of Trustees, Sanitary District 
of Chicago (S. D. Griffin, clerk), for constructing 
a canal lock, movable dams and a fender wall, in 
connection with the water power development now 
being made near Lockport. 


VANDALIA.—The Vandalia Light & Fuel Com- | 


pany recently sold its electric light plant to the 
city of Vandalia for $18,000. A number of tax- 
payers have since filed suit to enjoin the consum- 
mation of the sale on the grounds that the city is 
already indebted beyond the constitutional limit 
and has no right to engage in the business of sell- 
ing light. 


INDIANA. 


GENEVA.—The Town Council has granted W. 
R. Thurston a franchise for an electric light, 
plant. 


DANA.—F. R. Calvert has been awarded the 
contract for constructing the proposed electric 
light plant in this city. 

JASONVILLE.—It is reported that the Jason- 
ville Electric Company (James H. Parsons, presi- 
dent) will soon ask bids for constructing an elec- 
tric light plant here. 


CLINTON.—The Clinton Electric Light Com- 
pany has purchased and will install two Westing- 
house dynamos and one 150-h.p. Hamilton-Corliss 
engine. A new dynamo room is being built. 


VAN BUREN.—The Huntington Light & Fuel 
Company (F. D. Townsend, superintendent) has 
petitioned the City Council for a franchise for the 
erection and operation of an electric light plant in 
this city. 

VALPARAISO.—The Valparaiso Lighting Com- 
pany has been incorporated, with a capital stock of 
$150,000. The directors are Clarence H. Geist, 
Charles B. Kelsey, H. W. Noble, Edward Clifford 
and D. S. Davis. This is a new company which 
recently bought the plant and property of the Val- 
paraiso Light & Fuel Company for $60,000. 

PERU.—A statement for the year ended June 
30, 1905, has just been issued by the committee 
having in charge the municipal lighting plant at 
this place. The city maintains 130 lamps at an 
average cost of $26 per lamp per year. An ex- 
penditure of $30,000, the committee reports, is 
needed to put the plant in good condition. 


INDIAN TERRITORY. 


MUSCOGEE.—The plant of the Muscogee Elec- 
tric Light & Power Company has been destroyed 
by fire, with a loss estimated at from $3,000 to 
$5,000. 

PAUL’S VALLEY.—The St. Louis capitalists 
who have been in the city recently looking over the 
local electric light plant have purchased the plant, 
it is said, and will at once add a gas plant. 


IOWA. 


MARSHALLTOWN.—It is stated that the Coun- 
cil has authorized the water and light committee 
to make repairs to the lighting plant; two new 
dynamos are needed. 
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LE MARS.—The Gas & Electric Development 
Company, of Philadelphia and New York, reports 
the sale of the Le Mars plant. The property was 
purchased by Mr. bascom Parker, of Niles, Mich., 
who assumed control September 1. Extensive im- 
provements will be made. 


KANSAS. 


HERRINGTON.—Charles F. Custafson, of To- 
peka, it is stated, has secured a franchise to furnish 
water, electric light and power to Herrington. 


ATCHISON.—The Atchison Railway, Light & 
Power Company has amended its charter, increas- 
ing its capital from $300,000 to $900,000, and will 
build interurban lines to surrounding towns. : 

WEIR CITY.—The Weir City Light & Power 
Comparsy has made a contract to furnish the branch 
line of the Pittsburg Street Railway Company with 
power. This extension will go to Scammon and 
other points. 

ELLSWORTH.—Mr. Paul Reaume, owner, and 
Mr. Clarence Pohlman, superintendent, of the 
People’s Electric Light Plant, have plans under 
way for making the Ellsworth plant one of the 
most modern and up-to-date in the West. 


PITTSBURG.—The C. A. Burton Machinery 
Company has been awarded the contract for in- 
stalling an electric light and power plant for this 
city. 

TOPEKA.—A new corporation, the Topeka Edi- 
son Company, has been granted a’charter by the 
Kansas State Board. This is the company, backed 
by the backers of the City Railway Company, 
which has bought out the Edison Electric Illumi- 
nating Company. The capital stock is $1,250,000, 
divided up into 12,500 shares of $100 each. The 
directors are as follows: B. E. Sunny, L. E. 
Myers, E. E. Wilson, George B. Caldwell, George 
H. Taylor, Frank G. Kelly, Albert M. Patten, 
C. R. Maunsell, Albert H. Priddy. The last four 
are Topeka people. Three trustees are named who 
hold 5,480 shares of stock in trust, but are not 
in the directorate of the new company. They are 
E. A. Potter, Jr., Theodore P. Bailey and F. R. 
Fenton, .all of Topeka. The new light company 
will put in a large power plant and furnish current 
to the railway company. 


KENTUCKY. 


SOMERSET.—W. G. Hunter, of Somerset, has 
received the franchise for an electric light plant. 


ASHLAND.—The Virginia Light & Power Com- 
pany is reported incorporated, with a capital of 
$25,000, to construct an electric lighting system 
from Richmond, Va., to Ashland. 

CAMPBELLSVILLE. — J. L. Atkinson, presi- 
dent of the Campbellsville Lighting Company, 
writes that the construction of the proposed elec- 
tric light plant will be under the supervision of 
Bb. S. Kincort, superintendent, who will probably 
expend $5,000. 

MAINE. 

PORTLAND. — The Citizens’ Water & Light 
Company has been formed. Capital, $230,000. 
President, C. E. McGlauflin; treasurer, H. L. 
Cram. Directors, as above and A. F. Pine, all of 
Portland. 


BANGOR.—The Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., it is reported, has 
closed a contract with the Bodwell Water Power 
Company, of Bangor, for eight 1,000-kw. genera- 
tors and necessary switchboards, the cost to be 
about $75,000. 

BIDDEFORD. — The Pepperell Manufacturing 
Company is to install an electric light plant to 
light both the Pepperell and Laconia division by 
electricity, instead of by gas, as at present. The 
plant will be installed this fall and be in working 
order for the winter days. 

AUGUSTA.—The Kennebec Light & Heat Com- 
pany has recently purchased a new three-phase 
generator. The new machine will be useu for the 
purpose of generating the power that is to be 
used at East Winthrop, and for the Tayntor Com- 
pany, at Hallowell, and probably the State House 
will also be lighted from this machine. 


MARYLAND. . 


HYATTSVILLE. — A committee has been ap- 
pointed to report on the construction of a munici- 
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pal electric light plant. Harry W. Shepherd, 
chairman light committee. . 


BALTIMORE.—The Consolidated Gas, Electric 
Light & Power Company nas advertised in the local 
papers .the fact that since the great fire it has 
doubled its business in 16-c.p. lamp equivalents, 
and has tripled its power service in horse-power 
of motors connected. Mr. D. Barnett, formerly of 
New York, is the energetic manager of the system. 
The contract for the company’s new Westport 
power house, to cost $150,000, was recently award- 
ed to the Baltimore Ferro-Concrete Company. 


ELKRIDGE.—A delegation from the First, or 
Elkridge, district of Howard County has been be- 
fore the county commissioners to protest against 
any change in the method of lighting the village of 
Elkridge. The delegation brought a numerously 
signed petition. About a month ago a five-year 
contract was awarded to the Patapsco Electric 
Lighting Company, of Grays, Baltimore County, 
calling for 1,800-c.p. lights, the wiring to be com- 
pleted and service begun October 1. The system 
now in use, supplied by the United Electric Com- 
pany of Baltimore, furnishes arc lights of 2,000 
candle-power. The petition claims that the same 
amount of money is required for fewer lights under 
the new contract. 


MASSACHUSETTS. 
LAWRENCE.—At the regular monthly meeting 
of the water board Superintendent Collins was in- 
structed to ascertain the cost of installing and 
maintaining an electric lighting plant at the pump- 
ing station and report at the next mecting. 


UPTON.—The Upton Electric Company has sent 
a letter to the local authorities declining to accept 
the conditions whereby the use of Upton’s streets 
could be secured for the carrying on of electric 
lighting service. The selectmen gave the company 
privileges of location, provided the company would 
light Upton Town Hall free of charge while the 
contract was in force. 


WALTHAM.—A new power house is in process 
of construction at Waltham. The building will be 
of concrete and steel construction, 153 feet in 
length, roo feet wide and 35 feet high, with a 
boiler room at the rear at a lower level. When 
the building is completed three generator engines, 
now being built, will be installed; power will be 
supplied for electric lighting and for the street car 
service. 


HOLYOKE.—The contract for the new power 
plant of the Holyoke Water Power Company has 
been awarded to Casper Ranger for about $150,000. 
The contract includes the building, the canal walls 
of granite, head gates of iron, and it is estimated 
about 1,000,000 brick will be required in addition 
to the other material. ‘Lhe house will be located 
near the Norman paper mill, and the excavations 
have been made. Mr. Ranger has already begun 
construction work. 

HOLYOKE.—Manager Snow, of the municipal 
gas and electric department, has given out the 
annual report of the department required by the 
State Lighting Commission. In spite of reduc- 
tions in the price of gas and tar, the returns of the 
gas d¢partment show a profit, although it is about 
$19,000 less than last year. The electric depart- 
ment receipts show a profit of $14,767.02. While 
this report shows a working period of a year, yet 
it is not the annual report made to the Mayor. 
The profits of the department for the year were 
$18,485.52. 

- MICHIGAN. 


GRAND RAPIDS.—The Grand Rapids Edison 
Company is preparing to install a steam turbine. 


GRASS LAKE.—The lighting proposition has 
been carried in this city by twenty-three majority. 
Work will be commenced at once on the new plant, 

ROSE CITY.—James Monaghan and Frank G. 
Bell have secured a franchise to install a commer- 
cial lighting plant, the contract for which has been 
awarded to the M. B. Wheeler Electric Company. 


GRAND RAPIDS.—The Grand Rapids Electric 
Light Company has been incorporated, with a capi- 
tal of $15,000. Incorporators: Walter C. Winches- 
ter, W. C. Miller and E. A. Stowe. 


PONTIAC.—Engineers McKean, Ball & Co., of 
Chicago, Ill., write that the general contract for 
constructing the plant of the Clinton River Power 
Company has already been let, but wire and sup- 
plies and arc lamps are yet to be purchased. 
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FLORENCE.—A. E. Edmonds and Rhinelander 
capitalists, it is reported, will construct a power 
plant to supply the cities of Florence and Crystal 
Falls with light, and operate an interurban line 
from Iron Mountain to Spread Eagle Lake. 


CHEBOYGAN.—Dr. A. M. Gerow is promoting 
an enterprise to dam Pigeon River. He has the 
necessary flowage rights. The entire cost of the 
investment will be $350,000, the current delivered 
in Cheboygan, the transformer station included. 
The plant is to generate 8,000 horse-power. The 
head will be 75 feet. 


SAGINAW.—The Rifle River Power Company 
has filed its articles of association. The company 
is organized to produce electricity for lighting, heat 
and power. Its plant will be erected on Rifle 
River in Arenac and Ogemaw counties. The capi- 
tal stock is $2,000,000, all subscribed, $2,000 paid 
in. The stockholders are George Silsby, Frank E. 
Kleinfeld, Alvah E. Kendall and Edwin Stapleton, 
all of Saginaw. 


DELRAY.—The Solvay Process Company has 
lighted the village of Delray since its incorpora- 
tion. Its contract expires next April, and unless 
some arrangement is made the village will have no 
lighting system. Delray is to be taken into Detroit, 
and the Edison Illuminating Company has secured 
a contract with the Solvay Company for illumi- 
nating when the contract which compels the latter 
company to light the village expires. 


GRAND RAPIDS.—The Grand Rapids & Mus- 
kegon Water Electric Power Company, owning 
flowage rights on the Muskegon River and the big- 
gest power dam in Western Michigan, located near 
Big Rapids, has entered Grand Rapids for the 
purpose of supplying light and power for com- 
mercial purposes. The Muskegon Company already 
has the contrect for furnishing power to the Grand 
Rapids & Muskegon interurban, and it has been re- 
ported that the new deal involves the furnishing of 
power also to the Grand Rapids & Holland inter- 
urban. 


MINNESOTA. 


MOUNT IRON.—This village is reported to 
have voted to install an electric light plant. 


MINNEAPOLIS.—It is stated that bids will 
probably soon be asked for furnishing the city 
1,000 electric lights and 2,200 gasoline lamps. 


MISSOURL 


WAUSAW. — The proposition to issue $6,000 
electric light bonds was carried at the recent elec- 
tion. 

ST. LOUIS.—The Natural Power Company of 
this city has increased its capital stock from $30,- 
000 to $60,000. 

OWENSVILLE.—Work has been commenced 


on the power plant to be erected here by Peter 
Helling, of Gerald. 


FARMINGTON. — The Farmington Electric 
Light & Ice Company will probably add shortly to 
its equipment an additional unit for the purpose of 
supplying a day circuit and heating service. 

ST. LOUIS.—The General Fuel & Illuminating 
Company, of St. Louis, has filed a statement show- 
ing that {t has increased its capital’ stock from 
$60,000 to $70,000, all the increase paid. 

ST. CHARLES.—The city electric light plant is 
receiving a complete overhauling. The circuits are 
also being repaired. The question of moving the 
plant and consolidating it with the city water works 
plant is still in deadlock in the Council. 


SIKESTON.—The Sikeston Ice, Light & Power 
Company has filed letters of incorporation, with a 
capital stock of $25,000. The incorporators are 
Charles D. Matthews, Jr., Edward C. Matthews, 
Joseph E. Armstrong, Reese B. Boyce and J. 
Handy Moore. 


ST. LOUIS.—Paul D. Cable, president of the 
General Service & Development Company, an- 
nounces that he has purchased from the West St. 
Louis Water & Light Company the lighting fran- 
chi:e obtained by it from St. Louis County Court 
several years ago, together with all its physicdl 
properties. If his plans are developed in full, 
farming by electric light may be witnessed in St. 
Louis County within the near future. He intends 
to light all the main country roads, and wires will 
be strung into the farmhouses, stables or fields, 
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if so desired by the residents along the route. The 
franchise is a comprehensive one, giving to the 
owner the privilege to build in any part of the 
county. 


ST. LOUIS.—In a letter that accompanied the 
Union Electric Company’s proposal to illuminate 
the public buildings south of Washington Avenue, 
W. M. Powelson, general manager, declared that if 
the term of tne contract were extended from one 
to ten years his concern could furnish the energy 
for 3% cents per kilowatt-hour. He recommended 
that the Board of Public Improvements consider 
the change. The contracts for lighting public 
buildings, both north and south of Washington 
Avenue, were let, the successful bidders being the 
Laclede Light & Power Company and the Union 
Electric Company. The former got the contract 
for the north and the latter for tne south district. 
The Laclede Company’s bid was 5% cents and the 
Union’s 5 cents per kilowatt-hour. 


‘ MONTANA. 

VIRGINIA CITY.—The Butte Electric Light & 
Power Company is reported to have petitioned for 
a franchise to furnish this city with electric light 
and power. 

BIG TIMBER.—The Big Timber Electric Light 
& Power Company, it is reported, has petitioned 
for a franchise for water works and an electric 
light system. 


HELENA. — The Helena Power Transmission 
Company has awarded the first of a series of con- 
tracts, aggregating $1,500,000, for the building of 
a dam across the Missouri River near here to the 
Wisconsin Bridge Company, of Milwaukee. It is 
expected that the company will begin the trans- 
mission of electric power to Helena, Butte and Ana- 
conda within ten months. About 20,000 horse- 
power will be developed, and this will be utilized 
chiefly in the Amalgamated smelters at Anaconda 
and in mining at points between there and Helena, 
as well as for lighting and street car purposes in 
the cities mentioned. The entire product of the 
present dam is used in the Helena smelters and 
Butte mines. Additional contracts have been let as 
follows: The S. Morgan Smith Company, of York, 
Pa., four pairs of main water wheels, to be con- 
structed of cast iron, and each pair to have a 
capacity of 4000 horse-power; the Allis-Chalmers 
Company, of Milwaukee, for furnishing the auxil- 
iary or exciter wheels. It is stated that the con- 
tract for the electrical machinery is yet to be let. 


NEBRASEA. 

ADAMS.—The town is negotiating with parties 
for the establishment of an electric light plant. 
The town will use street lights, and business men 
are taking commercial lights. 


GRAND ISLAND.—The Mayor has been author- 
ized to secure an electrical engineer to prepare and 
submit plans for an electric lighting plant for the 
city, to be operated in connection with the water 
works. Later bonds will be issued and the plant 


built. 
NEVADA. 
LOVELOCKS.—It is reported that the installa- 
tion of an electric lighting plant is contemplated. 


GOLDFIELD.— The _ Bishop-Nevada_ Electric 
Power & Lighting Company has been incorporated, 
with a capital of $1,000,000, for the purpose of 
constructing an electric plant on the Owens River, 
near the town of Bishop, to transmit power to 
Tonopah, Goldfield, and Bullfrog. D. Jones, of 
the J. Jones Exploration Company, may be able to 
give further information. 


TONOPAH.—The Nevada Power Mining & Mill- 
ing Company, C. M. Hobbs, manager, has con- 
tracted with the Allis-Chalmers Company for a 
Bullock 1s500-kw., three-phase generator for use 
on its Tonopah transmission system. The original 
installation is well advanced, two 750-kw. National 
Electric three-phase generators having been ordered 
some time ago. The prospects for business have 
increased. Power will be transmitted nearly 100 
miles. 

RENO.—The Reno Power, Light & Water Com- 
pany and the Washoe Power & Development Com- 
pany have been secured by the Fleishhacker inter- 
ests and ruinous competition in the lighting busi- 
sess at Reno prevented. The Hunter Creek 
Water Company and the Sparks Water Company 
will be included in the merger. It is understood 
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that a new company will be incorporated that will 
probably be called the Union Power, Light & Water 
Company, and capitalized at $2,000,000. The 
Fleishhackers are heavily interested in the Truckee 
River General Electric Company, which supplies 
electric power for the Comstock mines at Virginia 
City, and in the American River Electric Company, 
with transmission lines from near Placerville to 
Stockton, Cal. 


NEW HAMPSHIRE. 


FRANKLIN.—Work is now under way on the 
new reservoir, to be used in connection with the 
city water system. Electric power will be used for 
pumping. 

PORTSMOUTH.—tThe contract for the electric 
power plant at Freeman’s Point has been awarded 
by the Publishers’ Paper Company to the General 
Electric Company. Work will begin at once. This 
contract involves an outlay of more than $100,000. 


LACONIA.—The Laconia Electric Light Com- 
pany has begun furnishing power for the street 
railway. The lighting company has secured control 
of the Meredith plant, and wires will be run from 
The Weirs to that place before winter sets in. It 
is the intention of the new owners to use the 
Meredith plant as a reserve power, to be used as 
occasion demands. The latest acquisition to the 
plant is a 225-h.p. engine. 

SHELBURNE. — An important deal has been 
consummated for a new water power plant. The 
contract has been let to Ward Brothers, of Berlin, 
for the construction of a dam across the Andro- 
scoggin, which at this point is 350 feet wide, and 
a power house 110x50 feet, the total cost being 
estimated at between $75,000 and $100,000. It is 
the purpose of the Berlin Electric Light Company 
to transmit electric power to Berlin, and it is ex- 
pected that at least 1200 horse-power will be avail- 
able from this new source. The power-house will 
be of concrete and will be fireproof. 


PORTSMOUTH. — The Rockingham County 
Light & Power Company, of this city, which fur- 
nishes power for the light of the New Hampshire 
Company all over the southern part of the State, 
and also lights this city, has served notice through 
its counsel, Judge Samuel W. Emery, on Mayor 
Marvin and City Clerk Underhill that it has 
brought suit against the city of Portsmouth for un- 
just taxation of the company’s plant in this city. 
The company was assessed on an appraisal of 
$451,250, which it claims is overvalued to the 
amount of $277,818. 


NEW JERSEY. 


NEWARK.—Morris R. Sherred, chief engineer, 
it is reported, is preparing estimates for a municipal 
lighting plant. 

ATLANTIC CITY.—An ordinance has passed 
first reading in the City Council granting a fran- 
chise to the Atlantic City & Suburban Electric 
Company. 

KEARNY.—It is reported that an agreement has 
been reached between the Public Service Corpora- 
tion and the Lighting Commission on a two-year 
contract for lighting the streets. 


PERTH AMBOY.—The City Council has grant- 
ed a franchise to the Citizens’ Electric Light & 
Power Company. The company will probably begin 
work on its plant at once. Engineers, Runyan & 
Carey, 122 Market Street, Newark. 


NEW MEXICO. 


SILVER CITY.—The City Council has granted 
a fifty-year electric light franchise to George T. 
Schmelzel and associates. 


JARILLA.—R. G. Mullen represents a company 
which proposes erecting power plants along the 
Sacramento River for a mining camp at Jarillo. 


ALBUQUERQUE.—The Union Gas & Traction 
Company has been incorporated, with a capital of 
$500,000, for the purpose of constructing and 
operating gas, oil, electric and water works plants 
and systems; to operate a system of pipe lines, 
wires, etc., for the transportation of gas, oil, elec- 
tricity and water; to own and develop clay, sand, 
cement and other lands and properties; to operate 
steam, electric and cable street cars or traction 
lines. Incorporators: C. H. Pattison, Kansas City, 
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NEW YORK. 
CAMDEN. — The contract for constructing a 
power house for the municipal electric light plant 
has been awarded to J. A. Raymond. The build- 
ing will be ready to receive machinery October 1. 


NEW YORK. — The Suffolk County Lighting 
Company has been incorporated, with a capital of 
$50,000. The directors of the company are George 
MacDonald, Charles A. Hickey and William H. 
Morgan, all of New York City. 


CLYDE.—The Clyde Gas & Electric Company 
has been incorporated to take over the Clyde Gas 
& Electric Company; capital, $25,000. The direct- 
ors are P. W. Summers, Ithaca; G. S. Sheppard, 
and W. T. Morris, Penn Yan. 


ROCHESTER. — The Niagara Falls Electrical 
Transmission Company, of Niagara Falls, N. Y., 
has applied to Mayor Cutler for permission to 
erect poles and wires and to construct conduits in 
the streets, alleys and public places of the city, and 
to transmit and sell electric power and light. 


STILLWATER.—Flood & Sherrill, of Sandy 
Hill, have secured the contract to construct a con- 
crete dam across the Hudson River at Stillwater, 
at a cost of about $16,000. About 600 to 800 cubic 
yards of rock will be excavated. The dam is to 
provide power for the Hudson Valley Railway and 
to the mills. 


HERMON.—The Hermon Electric Light Com- 
pany has been organized, with a capital stock of 
$15,000. J. H. Cullimore, Sr., is president and 
manager, and W. G. Popple, secretary and treas- 
urer. The plant operates on a 12 o'clock schedule, 
and supplies 800 16-c.p. lamps and one arc lamp. 
The main equipment consists of a gasoline engine 
unit. ` 

LITTLE FALLS.—The P. B. McCaghey Com- 
pany has been organized by W. J. Berrigan, of 
Little Falls; J, E. McCaghey, of Sandy Hill, and 
others. The company has secured contracts from 
the Paul Smith’s Hotel Company to construct two 
electrical power plants, one at Union Falls, Clinton 
County, and the other at Franklin Falls, Franklin 
County. * 

ROCHESTER.—It is stated authoritatively that 
the Niagara Falls Electrical Transmission Com- 
pany, which has asked for a franchise in Rochester, 
has no connection with the Niagara, Lockport & 
Ontario Power Company, and that the latter com- 
pany does not contemplate seeking franchises in 
Rochester and Syracuse, The Niagara Falls Elec- 
tric Transmission Company has as its president Mr. 
Frederick Nicholls, of Toronto. Its vice-president 
is Frank A. Dudley, of Niagara Falls. 


UTICA.—Work has been started on the pump 
house of the Hudson River Electric Power Com- 
pany, north of the new power plant on the river 
bank. The first of the permanent turbines will 
arrive and will be put in position about October 1. 
Those now in use are only temporary, and their 
combined capacity is 2000 kilowatts. The first of 
the permanent generators to be erected will supply 
this power alone, and as it will be placed on an 
extra base in the plant, the work of establishing it 
will not interfere with the operation of the other 
turbines. 


NORTH CAROLINA. 
STATESVILLE, at a recent election, voted 
$20,000 for water and for improving the electric 
lighting system of the town. 


GREENSSORO.—tThe Greensboro Electric Com- 
pany has installed four 300-h.p. boilers, thereby 
doubling the capacity of its plant in the city. 


CONCORD.—The town of Concord has con- 
tracted with the Murray Iron Works, Burlington, 
Iowa, for a 225-h.p. Corliss engine; with the Allis- 
Chalmers Company for a 150-kw. alternator, and 
with the Adams-Bagnall Company, of Cleveland, 
for fifty arc lamps. 


FAYETTEVILLE.—It is proposed to expend 
about $20,000 on the municipal electric light plant 
and line extension, the work to include the in- 
stallation of two boilers, 300 horse-power, one or 
two engines; one 2s50-kw. alternator and two 120- 
kw. generators. W. T. Jones, superintendent. 


CHARLOTTE.—The Southern Power Company, 
Charlotte, is making contracts to furnish electric 
energy to manufacturing plants, and the latest con- 
tract is with the Southern Cotton Oil Company at 
Charlotte, for about 300 horse-power, beginning 
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with the incoming cotton season. The newest de- 
velopment, which ig at Great Falls, on the Catawba 
River, will be completed in eighteen months, ac- 
cording to estimate, and there will be available at 
that point 60,000 horse-power. 


OHIO. 

ROSEVILLE.—The Clay City Electric Com- 
pany has been incorporated, with a capital stock of 
$10,000, for the purpose of operating a light and 
power plant. 

CLEVELAND.—M. A. Bradley has been grant- 
ed a permit for the erection of a $48,000 power 
house at the northwest corner of Ontario and 
Noble streets. 


CARROLLTON.—The Carrollton Electric Com- 
pany, composed of U. C. DeFord and J. C. Fer- 
rall, has disposed of its plant and property to a 
stock company for a consideration of $15,000. 


READING.—George Hornung, consulting engi- 
neer, 612 Johnston Building, Cincinnati, writes 
that bids will be received October 15 for the con- 
struction of a new electric light plant for Read- 
ing, to cost about $30,000. 


SALEM.—A deal of considerable importance 
was consummated here by the sale of the entire 
plant and holdings of the Salem Electric Light & 
Power Company to E. E. Beam, of Cleveland, and 
S. D. Gilder, of Cincinnati. 


YOUNGSTOWN.—Press reports state that a 
combination of the railway and lighting companies 
in and near Youngstown is to be known as the 
Mahoning & Shenango Railway & Light Company. 
It will have a capital of about $10,000,000 and 
control about thirty corporations. Murray A. Ver- 
ner, of Pittsburg, Pa., is reported interested. 


MIAMI. — The Maumee Valley Electric Com- 
pany is making preparations for the extension of 
its operations on both sides of the river between 
the city line and Maumee and Perrysburg, includ- 
ing the two named towns. ihe company operates 
the power plant near Miami, that was originally 
used to furnish electricity for the Maumee Valley 
Belt Line. It is owned by the Detwilers and 
George G. Metzger. A franchise will be asked 
from the councils of Maumee and Perrysburg and 
an effort made to light every house on both sides 
of the river between Toledo and the two towns up 
the Maumee. Wires are now being strung to 
many summer homes just beyond the city limits. 


TOLEDO.—The principal features of the fran- 
chise asked by the Central and East Side heating 
and lighting companies are: Companies to give city 
bond, Central $25,000, East Side $15,000, to insure 
good faith and completion of plans in eighteen 
months; rate for lighting to be 9 cents per kilo- 
watt-hour; city has right to use all of either com- 
pany’s poles or conduits without charge; city re- 
serves right to change prices for heating every five 


years, lighting every ten years; franchise to run ` 


twenty-five years; the Board of Public Service is 
vested with authority to compel cither company to 
extend its service to any reasonable location. 
Charles S. Ashley, president of the Central Heat- 
ing & Lighting Company, it is stated, has an- 
nounced that extensive improvements are to be 
made in the company’s lighting plant, whieh is 
located in the Meredith Building. 


OKLAHOMA TERRITORY. 

WEAFHERFORD.—The contract for the erec- 
tion of the new power house has been awarded to 
A. O. Campbell, of Oklahoma City. 

SHAWNEE.—Willis Fertig, of Titusville, Pa., 
has been granted a franchise for an elecftic light 
plant here. He will also operate and extend the 
present electric street railway. 

PAWHUSKA.—The Pawhuska Electric Light, 
Ice & Water Company has filed articles of incor- 
poration stating the capital stock to be $25,000. 
J. W. McLoud, of Little Rock, Ark., and B. 
Erick, of Fort Wayne, Ind., are the promoters of 
the project. 


OREGON. 
DRAIN. — The Skelley Lumber 
about to apply to the Town Council for a water 
and light franchise. 


PENNSYLVANIA. 


WILLIAMSPORT. — The Lycoming Electric 
Company has taken out a permit to erect a new 
power house, to cost about $75,000. 


Company is - 
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CAMDEN.—The Wyoming Gas & Electric Com- 
pany has been formed to operate and maintain gas 
and electric lighting plants; capital, $15,000. In- 
corporators: John A. MacPeak and others. 


SINKING SPRING. — The Cumru Township 
Electric Light & Power Company has been formed, 
with William F. Krick, of Sinking Spring, as 
president, to furnish electric light in Sinking Spring 
and Shillington. Capital, $5,000. 


GREENCAST.t.—The Greencastle Light, Heat 
& Power Company (Harry C. Hollinger, Philadel- 
phia, treasurer) has been incorporated, according 
to reports, with a capital of $10,000, to furnish 
light, heat and power to Greencastle. 

CONNELLSVILLE. — A deal just completed 
makes a change in the ownership and management 
of the Interstate Electric Company of Connells- 
ville. On account of a press of duties as super- 
intendent of transportation of the West Penn 
Railways Company, J. W. Brown, who organized 
the company, and Frank Zimmerman have sold 
their stock to J. M. Fisher and Charles O. Moser, 
who were electricians for the company. 

HUNTINGDON.—The Juniata Water & Water 
Power Company is reported incorporated, with of- 
fices at Huntingdon and Philadelphia. The com- 
pany has purchased property for the erection of a 
hydro-electric power plant in Warrior Ridge Gap, 
and construction will, it is said, be started as soon 
as plans can be prepared. The cost of the pro- 
posed plant will be about $1,000,000, and power 
will be transmitted to Huntingdon, Tyrone, Al- 
toona and other towns in this vicinity. S. L. 
Brumbaugh, president, Philadelphia. 

YORK HAVEN.—The York Haven Water & 
Power Company has placed a force of men at 
work to construct the poles for the line by which 
it will transmit electric power to Middletown, Har- 
risburg, Pa., and other points in Dauphin and 
Laneaster counties. Agents of the company are 
still engaged in securing rights of way for the 
construction of the proposed line, and it is said 
that the corporation will soon have all of the 
necessary rights so that it can dispose of its power 
across the river. Preliminary work is now being 
done for the laying of the cable beneath the 
Susquehanna River from the York Haven plant to 
a point on the Lancaster County shore, where a 
terminal station will be built. 


RHODE ISLAND. 


MOOSUP.—The Consolidated Railroad Com- 
pany is proposing to buy the Packer power priv- 
ilege at the Quinebaug Bridge, a few miles west 
of Moosup, with a view to building an electric 
power plant to furnish light and power for the 
tramway, and also for the villages of Plainfield, 
Wauregan, Central Village and Moosup. 


SOUTH CAROLINA. 


COLUMBIA.—The Hatton Shoals Power Com- 
pany has been organized at Anderson with a capi- 
tal of $150,000. 

GREAT CATAWBA FALLS.—tThree hundred 
men are already at work on the immense water 
power development of the Southern Power Com- 
pany at Great Catawba Falls in upper South Caro- 
lina. The entire developments along the Catawba 
will represent an outlay of perhaps two million 
dollars. 

SPARTANBURG.—T. D. Lawshaw, of the firm 
of Lawshaw & Lawshaw, Spartanburg, S. C., is 
superintending the developing of a hydro-electric 
transmission on Meherrin River, at Emporia, Va. 
From 3000 to 5000 horse-power will be generated 
and will be used for operating a cotton mill, city 
lighting, etc. 


SOUTH DAKOTA. 


GROTON.—The Groton Light, Heat & Power 
Company (C. D. Jones, secretary), proposes con- 
structing a central heating plant. H. E. Miles, 
engineer, Groton. 


PLUMA.—Phillips & Bartlett, of Deadwood, are 
stated to have secured the contract for erecting 
a power. house at Pluma for the Consolidated 
Power & Light Company; probable cost, $20,000. 

SIOUX FALLS.—The Queen City Electric 
Light & Power Company has been incorporated at 
Pierre with a capital of $300,000. Incorporators: 
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H. J. Hanford, Chicago, Ill.; P. Curtis, Nor- 
walk, O.; W. G. Mack, of Sioux Falls, and 
others. 


TENNESSEE. 


KNOXVILLE.—Bids are to be received, ac- 
~ording to reports, for lighting the streets on 
three, five, seven and ten-year periods. 


CLINTON.—The City Council is reported to 
have passed on first reading the ordinance grant- 
ing William B. Crawford, of Oliver Springs, a 
franchise for water works and an electric light 
plant. 


BRISTOL.—Following a meeting of the direc- 
tors of the Bristol Gas & Electric Company, it 
was announced that the General Electric Company 
has purchased a large interest in the properties 
and franchises of the local company which owns all 
the gas, electric and street railways in this city 
and Bristal, Va. 


GREAT FALLS.—The Great Falls Power Com- 
pany, proposing a big water power development 
near Nashville, Tenn., has asked for an extension 
of time limit of the franchise and will likely be 
favored. Already sufficient money has been prom- 
ised, it is said, for the construction of the electric 
plant which the company proposes to build, and 
from which power will be furnished to Nashville. 


CHATTANOOGA.—Local press reports state 
that the plans for the lock and dam and the power 
plant of the Chattanooga-Tennessee River Power 
Company, to be constructed at Hales bar in the 
Tennessee River, at a cost of about $3,000,000, 
are now ready for inspection of contractors at 
the office of the U. S. Engineer, in the Loveman 
Bidg. Bids will probably be called for at once. 
John Bogart, consulting engineer, 16 Exchange 
Place, New York, N. Y. 


KNOXVILLE.—The board of directors of the 
Knoxville Power Company has held its annual 
meeting. Plans for the proposed power plant to be 
erected on Little Tennessee River have been dis- 
cussed. The following officers were elected at 
the meeting: President, Charles H. Treat, New 
York City; vice-president, John T. Wilder, Knox- 
ville; secretary, John F. Barry, New York City; 
assistant secretary, L. M. Parker, Knoxville. The 
Knoxville Power Company will expend $3,500,000 
in building the plant. 


TEXAS. 


GONZALES.—The Citizens’ Electric Light & 
Power Company has increased its capital stock 
from $5000 to $10,000. 


EAGLE PASS.—The Texas-Mexican Electric 
Light & Power Company has increased its capital 
stock from $20,000 to $40,000. 


EL PASO.—W. A. Hawkins, of El Paso, and 
associates, are considering the matter of erecting 
electric power plants on the Sacramento River in 
New Mexico. 


GREENVILLE.— Extensive improvements are 
to be made to the city electric light and power 
plant of Greenville. A proposition to sell the 
city plant to parties who propose to construct an 
electric street railway system here is being con- 
sidered. 


FORT WORTH.—At the recent election held 
for the purpose of voting on the question of 
granting a franchise to Judge Armstrong to es- 
tablish an electric light, power, gas and heating 
plant, the people voted in favor of granting the 
franchise. 


BAY CITY.—By order of the court the Bay 
City Ice, Light & Power Company’s plant will 
be offered for sale to the highest bidder by Spe- 
cial Commissioner Judge W. C. Carpenter early 
in September. This plant is very finely equipped, 
having cost in the neighborhood of $40,000. It 
would no doubt have been a money-making in- 
stitution from the start, but thiough over expendi- 
ture on buildings and fine machinery it became 
deeply involved and was forced into the hands of 
a receiver. During the past few months it has 
been showing nice profits and as the town grows 
and as new territory is opened up by the Browns- 
ville road now building it will prove to be a profit- 
able investment. 
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UTAH. 


VERNAL.—The City Council has granted a 
franchise to G. H. Seth for an electric light, 
heat and power plant. 


EPHRAIM.—The city has recently installed a 
soo-horse-power Pelton water wheel operating 
under 640-foot head for running the generator 
which furnishes the city lighting. 


OGDEN.—L. B. Spencer, of Ogden, has filed 
with the state engineer, at Salt Lake City, an ap- 
plication for a water right on Ogden River. He 
intends to construct a power plant to furnish both 
power and light in Ogden. 


RICHFIELD.—A. J. Paulson, of Richfield, has 
filed with the state engineer, at Salt Lake City, 
an application for a water right on Sevier River. 
It is proposed to install a power plant capable 
of developing 450 horse-power. 


SALT LAKE CITY.—J. H. Bigger and J. E. 
Hill have applied for permission to develop power 
for electrical purposes from American Fork Creek. 
They propose developing 950 horse-power for elec- 
tric lighting and for working machinery in the 
American Fork mining district. 


VERMONT. 

RUTLAND.—The annual meeting of the Rut- 
land City Electric Company has been held. These 
directors were elected: S. M. Hamill, A. H. Jack- 
son and H. M. Francis, of Schenectady, N. Y.; 
F. M. Butler and George S. Haley, of Rutland. 
Mr. Hamill was elected president, Mr. Jackson 
vice-president, Mr. Francis treasurer, Mr. Butler 
secretary and Mr. Haley general manager. 


READSBORO.—Plans are under way for the 
erection of an electrical power plant on the Deer- 
field River, north of the east portal of the tunnel. 
A charter for the new company has been secured 
from the State of Vermont, under the name of 
the Deerfield River Power Plant Company. Among 
those interested in the project are W. S. Morton, 
of Hartford, Conn.; James H. Roraback, of 
Canaan, Conn., and Faxon Bowen, of Readsboro, 
Vt. The plant will be located near Readsboro in 
Vermont, and will cost about $1,000,000. 


VIRGINIA. 


LURAY.—Preliminary surveys have been made 
for developing the Shenandoah River near Luray, 
and about 500 horse-power is found available. D. 
G. Strickler, F. G. Grave and other parties in 
Luray are interested. 


WASHINGTON. 
CASHMERE.—It is reported that F. C. Bar- 
num, of Cashmere, is endeavoring to obtain a 
franchise to erect an electric light plant here. 


SUNNYSIDE.—The question of constructing 
water works and an electric light plant is reported 
under consideration here. The probable cost is 
$15,000, 


ARLINGTON.—Thos. Moran 1s_ reported to 
have secured a franchise for a tight and water 
system, the power to be developed from the falls 
of Jim Creek. 


EVERETT.—The Mayor has been directed by 
the City Council to appoint a committee to in- 
vestigate the possibility of establishing a mu- 
nicipal electric light plant. 3 

SEATTLE.—The Stanley Electric Manufactur- 
ing Company has sold a carload of lighting trans- 
formers to the city of Seattle ‘for use in connec- 
tion with the municipal lighting plant. 


TACOMA.—The City Council Committee on fire 


and water has recommended that the arc circuit, 
which in the report of the City Engineer is esti- 
mated to cost $5,000, be installed immediately. 


REARDAN.—The Reardan Light & Power Com. 
pany, it is reported, has been incorporated with a 
capital of $5,000 to engage in the light and power 
business. Incorporators: Frank Bradley, John 
Fields, John Rayman and others. 


PROSSER.—The Prosser Falls Land & Power 
Company has started to build an addition to its 
dam across the Yakima River at this point, which, 
it is expected, will prevent a recurrence of the 
present low water next year. The stream at this 
point is now flowing but 200 second-feet, the 
smallest in its history, and if the dam had not 
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been put in last year Prosser would now probably 
be without water works, irrigation or electric 
lights. 


WISCONSIN. 


PHILLIPS.—The Phillips Light, Water, Heat 
& Power Company petitioned for a franchise. 


SHEBOYGAN.—The Sheboygan Light, Power 
& Railway Company is figuring on plans for ex- 
tensions and new suburban lines. 

MENASHA.—It is quietly rumorec. that this 
city is to have a municipal lighting plant. While 
there has been no public annourccment it de- 
velops that certain officials have been putting in 
labor and research along this line for the past 
year. 


MILWAUKEE.—The County Trustees are dis- 
cussing the question of providing for a central 
heating, lighting and power plant and extending 
the city water mains to the’ Wauwatosa institu- 
tions. Alderman Stiglbauer’s resolution providing 
that $60,000 be set aside from the water fund to 
purchase a site for a municipal lighting plant, was 
unanimously adopted by the finance committee. 


CANADA. 
PEMBROKE.—The Pembroke Light, Heat & 
Power Company has been formed to agquire water 
power on the Black River, for the purpose of 
adding to the present electric light system. 


NAPANEE.—W. A. Grange, town clerk, states 
that plans and specifications have been prepared 
by R. S. Kelsch, New York Life Building, Mon- 
treal, Que., for the proposed municipal clectric 
light plant; probable cost, $35,000. 


MEXICO. 

CITY OF MEXICO.—Modesto R. Martinez, on 
behalf of Andres Matienzo, has secured a con- 
cession to utilize the waters of Atoyac River in 
the State of Puebla for power purposes. 

ALLENDE.—A new electric light and power 
plant is to be installed at Allende. The organiza- 
tion of the company was promoted by Enrique 
Gucrra, of Viudad Porfirio Diaz, State of Cohuila. 

CITY OF MEXICO.—Parties, whose names 
are not stated, have applied to the Federal Gov- 
ernment for a concession tuù establish an electric 


power plant on the San Andres River in the 
State of Zacatecas. 
CHILPANCINGO.—The Belgian syndicate, 


which recently purchased the Jeronimos water- 
fall, situated on the Pedrenas River, in the State 
of Guerrero, is preparing to erect a large electric 
power plant at the fall. The power will be trans- 
mitted to cities and mining camps of the State. 


TAMPICO.—The Luz Electrica de Tuxpam is 
the name of a company which has been organized 
at Tuxpam for the purpose of installing and 
operating a new electric light and power plant. 
Among those interested in the enterprise are Luis 
Montoto Carsi, Antonio Alvarez, Manuel Perez, 
Santos Gonzales and Felix Costilla, all of Tuxpam. 


CITY OF MEXICO.—It is reported that the 
Mexican Power Company, with an authorized 
capital of $10,000,000 operating under a New 
Jersey charter, has been organized and is pre- 
paring to utilize the water power of three rivers 
in the State of Mexico near Toluca. It will fur- 
nish electric power to this city, estimated at 90, 
ooo horse-power. 


CITY OF MEXICO.—The Mexican Light & 
Power Company will erect fifteen station and stor- 
age buildings along its power transmission line 
between the main power plant at Necaxa and the 
City of Mexico. These stations will be used for 
the accommodation of the linemen and watchmen 
who will constantly patrol the line and for the 
storage of materials. 


CITY OF MEXICO—It is learned that a 
strong company is being formed in London and 
Berlin for the purpose of installing a large elec- 
tric light and power system in the City of Mexico. 
It is reported that representatives of those back 
of the company have been in the City of Mexico 
securing contracts for the furnishing of power 
and that enough of these have been secured to 
insure the financial success of the enterprise. 
The names of the parties interested have not yet 
been made public. 
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POWER AND LIGHTING EQUIPMENT OF A MODERN HOTEL, 


ENGINEERING FEATURES OF THE GOTHAM 
AT FIFTH AVENUE AND FIFTY-FIFTH 
STREET, NEW YORK CITY. 


HE Hotel Gotham, 
which has recently 
been completed at the 
southwest corner of 
Fifth Avenue and 
Fifty-fifth Street, 
New York City, at an 
expense of nearly 


ranks among the most 
elaborate and costly 
of the numerous handsome hotels in New 


York City. Like the larger portion of the 
buildings of this class which have been re- 
cently erected, the Gotham is provided with 
its own mechanical and electrical equipment, 
which corresponds with the complete ar- 


three million dollars, _ 


rangement for the comfort, safety and con- 
venience of its guests. The building is 21 
stories high, and needless to say, fire-proof 
throughout. As is usually the case where 
ground space is very valuable, the mechan- 
ical equipment is of necessity compactly ar- 
ranged in the basement, reminding one of 
machinery aboard ship, so that suitable pho- 
tographs for purposes of illustration were 
dificult to obtain. 

The general layout of the plant is shown 
in the plan view, Fig. 2, which is drawn to 
a scale of 1/16 inch to the foot. A view of 
the main engine room is given in Fig. I. 
Steam is generated in five 200-h.p. boilers 
of the Manning type. These are connect- 


FIG. I.—ENGINE ROOM OF THE GOTHAM HOTEL. 


ed by 7-in. bends to a 12-in. header run- 
ning the length of the boiler room. A 12- 
in. high-pressure steam main, connected at 
right angles to this header, runs into the 
engine room and supplies the engines and 


elevator pumps. After leaving the engine 
room, the high-pressure steam main con- 
tinues as a 6-in. main for feeding auxiliary 
apparatus. Valves are provided in the 
large main and header to shut off any of 
the boilers desired, any of the branches, and 
in addition, a 6-in. gate valve is provided 
where the main changes to 6 inches in size. 
A 4-in. branch is taken off the 6-in. main 
and connects through a 2-in. by-pass with 
the exhaust pipe. A pressure-reducing valve 
is arranged on this main to reduce the 
pressure from 100 pounds to 5 pounds; this 
valve is provided with a by-pass. A 2-in. 
connection with a gate valve on the same 
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leads from this 4-in. branch into each of the 
two 300-h.p. feed-water heaters. 

Full-sized branches are run from the 
main to each of the steam pumps and to 
each of the electric generating sets. The 
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branches to the latter sets are 6 inches in 
diameter and each is provided with a valve 
close to the main and with a throttle valve 


Motor 
on Celling 


Trunk Room 


Coal Bunkers 
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The main exhaust pipe is 12 inches in by-pass connection. These connections are 
diameter and is located in a trench in the provided with the necessary gate valves. 
engine room rising with a long bend be- The exhaust from the boiler feed pumps 


aut the engine. The piping of the boiler feed 
pumps 1: cross-connzcted for both generator 


and hand control. 
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side the muffler tank. The connections into enters this 12-in. main before it reaches 
this tank are through a tee with a long bend the muffler tank. From the muffler tank the 
inside the tank and with a long bend to the exhaust extends to the bottom of the ex- 
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haust riser with a drop leg on the same, 

and a 12-in. supply branch is connected to 

this line feeding two 10-in. branches to the 

two feed-water heaters and one Io-in.branch 

with a flange connection to the header 
a 


FIG. 


of the refrigerating system generators. The 


vertical portion of the exhaust riser is of .- 


light-weight wrought-iron pipe and is an- 
chored at the cellar, the ninth and twentieth 
floor levels and provided with two sleeve 
expansion joints. At the twentieth floor 
level there is a tee and a gate valve for the 
heating system, together with a back-pres- 
sure valve and exhaust head. The exhaust 
pipe runs for the main part in trenches 
where it is supported on graded rollers, with 
a drip connection at the point where it rises 
to the exhaust muffler. 

A 1%-in. drip main runs beside the ex- 
haust pipe to collect the oily drips from the 
engines and pumps. At the muffler tank 
this drip main is enlarged to 2 in. and a 
branch leads into the oil chamber and 


into the return chamber of the muffler tank; . 


from here the main extends into the drip 
tank. A 2-in. drip line is installed on the 
cellar ceiling, with 14-in. branches and traps 
to receive the condensation from all steam 
jackets used in the kitchens. This main 
runs into the return chamber of the muffler 
tank. A 2-in. main also runs on the cellar 
ceiling from the laundry and discharges im- 
to the return chamber of the muffler tank. 
This main is provided with 34-in. branches 
to all steam jackets and traps in the laundry. 
In addition, there is a 1!4-in. main carried 
beside the exhaust pipe with 34-in. branches 
and traps to take care of the clean conden- 
sation from the engines and from the high- 
pressure steam line. This main discharges 
into the return chamber of the muffler tank. 
All of these drip mains are provided with 
valves on all branches. 


3:—MOTOR-DRIVEN MANGLE. 
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Water for boiler feeding purposes is tak- 
en from the city mains. A 4-in. main 
runs from the return chamber, through a 
pump governor, to the boiler feed pumps, 
and a similar sized main is connected with 


the suction tank. From the discharge side 
of the pumps a 4-in. main runs in front 
of the boilers with a 2-in. connection to 
each boiler, this connection being provided 
with a gate and a brass check valve. All of 


553 


Two and one-half inch blow-off branches 
lead from each boiler into a 3-in. main of 
galvanized iron connecting with the blow- 
off tank. From the blow-off tank a 4-in. 
connection leads to the sewer outside of the 


FIG. 4.—MOTOR-DRIVEN EXTRACTOR. 


building, with two tees and a gate valve Le- 
tween and a gate valve on each tee branch 
for a by-pass to the sump pump. A vapor 
pipe from the blow-off tank is connected into 
the safety valve pipe. Each of th: safety 
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FIG. 5.—WASHING MACHINERY IN LAUNDRY. 


the valves used in connection with the 


feed-water piping are of the gate type and — 


the piping is of galvanized iron, erected with 
valves and flanges so as to be readily taken 
down. 


valves is connected to a vapor line dis- 
charging into the smoke stack, and a 12-in. 
branch leads from the same opening into 
the boiler room. The sump pumps are 
connected with suctions running to the 
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blow-off tank, into the sump, into the drip 
tank, and with a branch connected to the 


FIG. 6.—VACUUM CLEANING EQUIPMENT. 


sewage tank. Each of these branches is 3 
inches in diameter and provided with a gate 
valve, the suction into the sump being 
also provided with a mushroom strainer. 
A 4-in. galvanized-iron pipe runs from the 
discharge side of the blow-off tank to the 
sewer. The muffler tank is of special de- 
sign, combining a muffler tank, grease ex- 
tractor, return tank and feed-water heater, 
fitted complete with the necessary dia- 
phragm, baffle plates, water trays, cast-iron 
flanges, manholes, water columns, ctc. Al 
the steam piping, heaters, tanks, etc., with 
the exception of the sewage tank, are cov- 
ered with molded sectional heat insulators 
containing 85 per cent. of magnesia with 
canvas jackets and Russia iron bands. 

In the engine room are located four elec- 
tric generating sets, as well as the switch- 
board for the light and power service. The 
generators are all compound-wound ma- 
chines and were furnished by the Sprague 
Electric Company of New York. Three 
of these are of 160 kilowatts capacity and 
the other 1s of 75 kilowatts capacity. They 
all generate direct current at a potential 
of 250 volts. The generators are direct- 
connected to non-condensing engines built 
by the Ball Engine Company, of Erie, Pa. 
The light and power service of the hotel 
is operated on the two-wire system, 225 
volts being used for both lights and mo- 
tors. The motors are used chiefly for driv- 
ing pumps. fans and laundry machinery and 
in the kitchen. 

The switchboard 
Italian marble two inches thick. The board 
is made up of five panels, enclosed in a 
bronze frame, the back being encased by a 


is of polished white. 
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screen. The two generator panels each con- 
tain two double-pole circuit-breakers, two 
single-pole knife 
switches for equalizer 
connections, two re- 
cording wattmeters, 
two rheostat handles 
for generator rheo- 
stats on the back of 
the board, two am- 
meters and one volt- 
meter. There is also 
provided a multiple 
voltmeter switch for 
ground detector serv- 
ice. High and low- 
pressure steam and air 
gauges are also 
mounted on the 
switchboard. These 
correspond in finish 
to the other instru- 
ments. No fuses are 
placed on the board, 
a separate fuse panel 
being provided in the 
rear for that purpose. 

Provision is made 
for thirty main feeder 
circuits, besides four 
generator circuits, but 
five of the feeder cir- 
cuits are at present 
blank. The circuits 
are arranged in the 
following order: Ser- 
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laundry power, ice room power, pump room 
power, roof fans, apartments (west), hall 
(all night), apartments (east), reading and 
ball room, pantry heaters, public hall, apart- 
ments (north), restaurant and palm room. 

So far as the wiring system is concerned, 
the hotel may be conveniently divided into 
three distinct portions—the working or ser- 
vice portion, the public portion, and the 
apartment or bedroom portion. The latter 
comprises usually everything above the first 
or second floor, the basement and cellar 
being devoted to service, by which is meant 
the kitchen and serving rooms, storage 
rooms, machinery, etc. The public portion 
includes the café, restaurant, palm garden, 
ball rooms, etc. The kitchen and serving 
rooms are effectively lighted by means of 
cluster fixtures and drops, while the engine, 
boiler, pump and other machinery rooms are 
lighted by drops and ceiling clusters. The 
public portion is, for obvious reasons, sump- 
tuously furnished and artistically lighted, 
effect rather than efficiency being sought. 
The lighting of this portion is on a larger 
and more splendid scale than the rest of the 
hotel. The restaurant is lighted by ceiling 
and bracket fixtures with individual lights 
for the tables, attachment plugs being pro- 
vided for that purpose. The ball room and 
palm garden have, in addition, very ornate 
candelabra fitted with miniature lamps. The 
rooms of the upper floors are lighted by 
side and ceiling outlets, the average rooms 
containing from eight to ten lights. The cor- 
ridors throughout are lighted by ceiling out- 


FIG. 7.—MOTOR-DRIVEN CENTRIFUGAL PUMPS. 


vice power, basement power, cellar and 
basement power, engine room lights, res- 
taurant and palm room, ice room lights, 
boiler room and pumps, café, service 
lights, bakery. service lights, kitchen, 


lets. Over six thousand 235-volt incandes- 
cent lamps are connected up, the major por- 
tion of these being 16 candle-power, while 
smaller candle-power lamps are used for 
decorative purposes. 
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The motors used for driving the auxiliary 
machinery are all of Sprague make. There 
are two house and two fire pumps, which 
are of the Worthington centrifugal type, 
and these are driven by two 20-h.p. and two 
40-h.p. direct-current motors respectively. 
Two 3-h.p. motors are used to drive the 
sump pumps. A vacuum cleaning system is 
installed for cleaning the carpets, etc., 
throughout the building. This apparatus 
is shown in Fig. 6 and is driven by two 
744-h.p. round-type motors through silent 
chain drive. A 2-h.p. motor is connected 
to a shaft in the kitchen, operating ice cream 
freezers. Numerous other kitchen utensils 
are driven through motor drive. ‘In the 
laundry, views of which are sliown in Figs. 
3, 4 and 5, there are four 2-h.p. motors 
driving washing machines, three 3-h.p. mo- 
tors driving extractors, one 5-h.p. motor 
connected to a main line shaft operating 
irons, and one 3-h.p. motor operating a 
mangle. There is also a motor driving a 
collar and cuff machine, starch mixer, dry- 
ing fans, etc. There are numerous fans 
about the building, all of which are motor- 
driven. These are given in the accom- 
panying table: 


Location Size of Fan. Style. Motor 
| E go-in. Exhaust. 4-h.p. 
Laundry ........... 60-in. s 1-h.p. 
Billiard room ....... 5o0-in. ey 1-h.p. 
Restaurant ......... go-in. ee 4-h.p. 
Ball room ......... 70-in. ss 3-h.p. 
Dumbwaiter shafts.. 3, 60-in. Cone. 3, 2-p.h 
Store room ......... 48-in = 1-h.p. 
Locker room ....... 24-in Exhaust. '%4-h.p. 
Basement .......... 18-in s \% -h.p. 
Office eos eaeee cen’ 18-in i \y-h.p. 
Kitchen range ...... 24-in s$ Arhip: 
EEEE EN 7, 42-in. Cone. 7, I-h.p. 
Laundry ........... 60-in 2-h.p. 


AH the wiring for electric lights, call bells 


telephones, and for power is enclosed in 
“Loricated” conduit. The panel boards 
throughout the building are of 34-in. white 
marble encased in iron boxes provided with 
lugs for the attachment of the face panels 
and doors. They have in all cases copper 
conductors secured on the faces with Noark 
fuse carrier combination and name plates 
designating the circuit. The boards con- 
trolling the lights on the first and second 
floors are provided with knife switches. 
Boxes are provided of such a form as to 
leave a space on the back of the board for 
the wiring where the depth of the pocket 
admits; elsewhere the wire is passed out at 
the top and bottom with room on the sides 
of the boxes for the circuits. Flush switches 
are used to control individual lights, and 
for surface work in the cellar and base- 
ment double-pole Hart switches are used. 
The General Building & Construction 
Company, of New York, were the general 
contractors for the building and the Con- 
tractors’ Electrical Company, of Brooklyn, 
had charge of the electrical work; the Bald- 
win Engineering Company, of New York, 
were the contractors for the steam and heat- 
ing equipment. Mr. C. K. Van Etten is 
the chief engineer of the Hotel Gotham to 
whom we are indebted for courtesies ex- 
tended in the preparation of this article. 
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British Gas Engines —It is estimated that 
one-third of the gas made in Great Britain 


is used in driving engines. 
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INCREASING PROFITS OF A CENTRAL 
STATION. 


BY GEORGE E. WALSH. 


The utilization of exhaust steam for heat- 
ing purposes at the central station in small 
towns and cities has in the last year or 
two been tried experimentally, and the re- 
sults justify under certain conditions this 
method of economizing in by-products. The 
distribution of steam through street mains 
and pipes for heating offices and private 
residences has developed rapidly, and to- 
day there are upward of 500 companies in 
the field of district steam heating. Cus- 
tomers who use this outside steam supply 
have the advantages of cheaper rates than 
when the boilers are located in the build- 
ing, a steadier supply of steam for heating, 
increased safety from fire dangers, no dust 
or ashes from coal or other fuel, and no en- 
gineers or firemen to look after. So far 
as the district steam supply companies are 
concerned they effect a saving in cost of 
labor, boiler insurance, cost and kind of 
fuel, and general depreciation of plant. 

What applies to the strictly steam supply 
companies is equally true of electric light 
and power plants where steam heating 1s 
looked upon as a by-product. In order to 
secure fair profits without overcharging 
customers for electric light and power, it 
is quite essential in towns of 20,000 or more 
inhabitants to utilize every possible economy 
for securing profitable results. The utili- 


- zation of the exhaust steam for heating 


purposes has only lately attracted the at- 
tention of central station engineers. 

The central station company has usually 
greater advantages in supplying steam for 
heating purposes than the independent 
steam plant. The electric light company 
has business relations with numerous cus- 
tomers which makes it comparatively easier 
to present a proposition for supplying steam 
heat for their houses and offices. Some 
electric light companigs which have entered 
this field have recently been forced to in- 
crease the size of their plant in order to 
meet the demands upon it, although six 
months ago their electric output barely paid 
a profit on the investment. 

Steam exhausted from the engine can be 
economically distributed to customers for 
heating purposes and the consensus of 
opinion among steam and electrical engi- 
neers in the district heating field is that 
exhaust steam should be sold on the basis 
of live steam. Even at the cost of pro- 
ducing live steam and distributing it 
through the mains, the price will be much 
lower than it would cost individuals to 
produce it. The cost of producing the live 
steam must be determined and fixed and 
meter charges made accordingly. 

Some central station companies can save 
this waste steam by simply installing the 
underground mains and piping the build- 
ings of customers. In the construction of 
new central stations engineers are making 
designs with reference to this combination 
of lighting and heating, and in the near fu- 
ture nearly every electric light plant will 
likewise be a steam heating station for the 


555 


distribution of heat to customers. The 
service is growing so rapidly in favor in 
small towns and cities that owners of old 
plants are studying the situation with a 
view to changing their machinery to secure 
this new source of profit. 

In old plants where the engines operate 
as condensing units, the condensers are de- 
tached during the heating months, and 
during the summer months they are oper- 
ated condensing. Arrangements are also 
made so that the engines can operate part 
condensing and part non-condensing. When 
the full amount of steam is not required 
the changeable nature of the plant will 
thus insure greater profits. In some sta- 
tions where the installation of engines is 
not sufficient to supply all the steam needed 
for customers, additions to carry the load 
have proved profitable. That is, there is.a 
profit in supplying steam heat alone, and 
where the exhaust from the electric light 
plant is not sufficient it is economical to 
increase it. The enlargement of the plant 
so that live steam can be supplied where the 
exhaust is insufficient has frequently dem- 
onstrated the economy and value of this 
phase of the business. 

The methods of charging for steam heat 
supplied are various, but the meter system 
is the only satisfactory one both to con- 
sumers and producers. By estimating the 
cost of production of live steam it is pos- 
sible to establish a rate that will prove 
profitable. By using meters the charges 
are automatically adjusted to the different 
classes of buildings. The varying demand 
for steam heat during the different hours 
of the day can soon be ascertained by the 
curve sheet plotted from the reading of 
the meters. In this way it is possible to 
estimate in advance the comparative de- 
mand for steam at different hours so the 
use of all the engines can be regulated 
without waste of energy. 

The cost of evaporating 1,000 pounds of 
water at the station, including cost of coal, 
labor and fixed charges, will vary in differ- 
ent parts of the country, but the price 
charged to consumers should cover this 
and leave a fair margin for profits. Not 
all companies charge according to meter 
reading, but by the number of square feet 
of radiation. A fixed annual price is made 
by this system for each square foot of radia- 
tion installed, with usually a different 
charge made for direct, indirect and econ- 
omizing coil radiation. 

The People’s Gas & Electric Company, 
of Defiance, Ohio, has a hot water circulat- 
ing system installed in connection with the 
electric light plant with charges to con- 
sumers based upon the square feet of radia- 
tion. Nearly 2000 feet of two-inch main 
pipes are laid underground by this com- 
pany, and upward of 2500 feet of four-inch 
pipe. In this plant the exhaust steam from 
the engine is carried to an open heater 
where the water is heated to 160°. An or- 
dinary boiler feed pump is used for circu- 
lating the hot water which is distributed 
to houses from two to three thousand feet 
distant. The charges are based upon the 
number of square feet of radiation installed 
in each house, and the returns from the 
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exhaust steam have proved very profitable. 


The Lima & Toledo Traction Company, 
of Ohio, has likewise installed a steam 
heating plant in connection with its central 
station, and the utilization of waste steam 
for heating has added materially to the 
profit of the enterprise. This company 
bases its charges upon the cost of live 
steam, and supplies it to customers at 
meter or fixed annual charges, at rates 
which leave a good margin for profit. 
Where the charges are based upon a fixed 
annual rate per thousand cubic feet of 
space heated, it has been found from ex- 
perience that a careful differentiation in 
buildings and rooms must be made. The 
character of the rooms to be heated is very 
important. Where the exposure to cold 
= winds is on the north side, the amount of 
steam required to heat them is nearly 
double that demanded for rooms with a 
southerly outlook. Moreover, a modern 
fire-proof building is apt to be proof against 
dampness and winds, and rooms in it re- 
quire far less steam to heat them. Thus it 
may be that unless the character of the 
buildings and rooms are carefully consid- 
ered, the fixed annual charge per thousand 
cubic feet of space to be heated will leave 
no margin for profit. It is moreover an 
incentive on the part of the consumer to 
waste steam. When a fixed charge is de- 
inmanded the consumer has no reason to 
economize in the use of steam. The ra- 
diators are kept hot at all times of the day 
and night, and if the heat is too great all 
the windows are thrown open. The waste 
of heat is thus enormous and often un- 
necessary. 
of our seasons to consider. An open winter 
would make the charges just the same, 
and the same amount of steam would be 
wasted. The gain would be to neither con- 
sumer or producer. Where charges are 
made according to the square foot of in- 
stallation, the tendency of builders and con- 
sumers is to reduce the amount of radia- 
tion to a point where unsatisfactory re- 


sults are obtained. To decrease the fixed ` 


charges the installation is often made in- 
sufficient, and the complaint is that the 
steam service is not satisfactory. 


It will appear from these varying con- 
ditions that the meter system of charging 
is the most satisfactory for both parties, 
and where the rate agreed upon is reason- 
able it results in profits of a substantial 
nature. This of course presupposes the 
basing of charges upon the cost of produc- 
ing live steam and not upon what the ex- 
haust steam may seem to be worth. Con- 
sidered purely as a by-product central sta- 
tion managers have in the past sold steam 
on this basis and found in the end that it 
proved unprofitable. The cost of installing 
the mains and pipes, and the additional con- 
sumption of fuel to keep up the supply at 
certain hours of the day, increases expenses 
so that the by-product may become a 
source of trouble and loss rather than of 


gain. 
The heating season in our Northern 
States extends from seven to eight 


Again there is the uncertainty 
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months, but during only about half this 
time will the full capacities of the plant 
be demanded. Where the exhaust steam 
just equals the demand of consumers there 
is large profit in the work; but the periods 
when the exhaust steam is not sufficient 
must be considered. It is often necessary 
to run an independent engine to supply live 
steam to meet the requirements on very 
cold days or in the early winter evenings. 
The electric lighting is essentially a night 
load, but the highest peak is reached early 
in the evening or late in the afternoon of 
winter days. This is likewise the period 
when the greatest demand exists for steam 
for heating. It is often impossible to sup- 
ply the two with the engines of the central 
station installed simply for the lighting 
load. The important question is to ascer- 
tain just when the conditions will warrant 
the enlargement of the plant by adding an 


independent engine for carrying the extra _ 


load. This engine may not be needed more 
than four or five months in the year, and 
the long period of its idleness must detract 
greatly from its value as a money-making 
machine. 

A great many electric light companies op- 
erating by water power have installed en- 
gines for distributing steam heat to the 
different parts of the buildings of the plant. 
Such engines are used at times to carry 
part of the electric lighting load, but as a 
rule the engines are not in use a good part 
of the year. Where the plant is a large 
one this extra engine is found profitable, 
and in some cases it has been used for sup- 
plying district steam heating for other 
buildings in order to prevent rivals from 
entering the field. Where a neighboring 
plant or large building installs its own 
steam heating plant, it is very apt to fur- 
nish its own light as well. By anticipating 
this the electric companies have shut off 
private competition in electric light. 

Indeed, it looks very much as if the elec- 
tric companies must come to adopting this 
double work, so popular is steam heating 
becoming. The large office buildings and 
plants which depend upon electric light 
and power consider seriously the question 
of operating their own electric light and 
heating plant. The problem is only halt 
solved when electric light and power are 
sold to them at a minimum of cost. The 
heating of the building must come up for 
serious attention. By supplying both elec- 
tricity and steam heating to its customers, 
the electric light and power company gives 
added satisfaction and secures double re- 
turns on the investment. 


While a central station plant can earn 
money out of exhaust steam for heating 
residences and offices in winter, the ques- 
tion of utilizing the power in the summer 
months has caused not a little bother and 
a good deal of practical experiment. With 
the day load in summer very light, the 
power of the engine should be utilized in 
some other economical way. A number of 
small central station plants supplying elec- 
tric light for public and private use have 
in the past few years sought to extend their 
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field by combining steam heating in winter 
and the operation of refrigerating and ice 
manufacturing plants in summer. Ice mak- 
ing and artificial refrigeration are summer 
loads, and the steam from the boilers which 
are used as auxiliaries in winter can be 
turned to profitable use in operating ice 
machines in the hot months. By combin- 
ing the two industries the engines need be 
left idle only a very little of the time. The 
possibilities in this direction are not so 
limited as they may appear. A good many 
cold storage plants are operated only in 
the warm season, usually about four to six 
months in the year. The work of supply- 
ing steam for distilled water and for man- 
ufacturing ice or artificial refrigeration is 
sometimes problematical, for the cost of 
live steam furnished from boilers that are 
left idle most of the year is very high.. 

An electric light plant in Rochester which 
used exhaust steam for heating residences 
in winter enlarged its capacity by the in- 
stallation of two extra boilers which fur- 
nished live steam when the demand was 
unusually heavy. Ultimately it was ex- 
pected that the new boilers would be needed 
for -the electric light business as the busi- 
ness increased, but until needed for that 
purpose the boilers were employed for fur- 
nishing live steam to customers for heat- 
ing. The profits of this feature of the busi- 
ness proved so large that it was necessary 
to make another addition to the plant. 

The question of utilizing these boilers 
in summer puzzled the engineers and man- 
agers for some time. The idleness a good 
part of the year scemed like waste. ‘The 
managers tried to make arrangements to 
operate cold storage plants with their live 
steam, but owing to its peculiar location 
this seemed impossible. After a good deal 
of experiment and study it was decided to 
start a small ice-making plant near the 
central station. This was experimental, 
and the venture was carried on a small 
scale. But after one season's operation 
the success of the plant was evident. The 
ice was sold by contract ta a local ice dis- 
tributor, and the extra boilers were kept 
in profitable service all the year. No at- 
tempt was made to manufacture ice in win- 
ter, for the steam was then all needed for 
heating purposes. 

Another electric light plant at Columbus. 
Ohio, has sought to combine refrigeration 
and steam heating in another way to util- 
ize exhaust steam at the central station. 
Underground anhydrous ammonia ahd brine 
pipes were laid in such a way that in the 
winter time they could be used for sup- 
plying steam for heating purposes. So far 
this experiment has indicated success, but 
the question of general depreciation of the 
underground lines when used in this double 
capacity is one that cannot be answered 
immediately. There appears, however, a 
new field for development by which central 
stations can make use of their exhaust and 
surplus live steam by the combination of 
steam heating and refrigeration. As every 
factor that saves money must be consid- 
ered it is quite important that careful at- 
tention should be given to these new fields. 
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` ENGINE FRICTION AND LUBRICANTS. 


BY R. T. STROHM. 


The available power of a steam engine is 
the difference between the indicated horse- 
power and the friction horse-power. Con- 
sequently, to increase the delivered horse- 
power without correspondingly increasing 
the indicated horse-power, it is necessary 
to reduce the friction in the engine. This 
friction will exist wherever two surfaces 
come into sliding contact, and the amount 
of friction will depend altogether upon the 
condition of the rubbing surfaces and the 
pressure with which they bear against one 
another. 

In the ordinary engine the main points 
at which frictional resistances occur are 
at the main shaft bearings, at the crank- 
pin, at the cross-head pin, along the guides, 
in the stuffing-boxes of the piston rod and 
valve stem, between the eccentric strap and 
its sheave, between the valve and its seat, 
and between the piston and the cylinder. 
There will be friction at the numerous 
smaller pins and in the governor connec- 
tions, as well as wind resistance to the 
motion of the fly-wheel, but these latter 
may be neglected in view of the major 
points already mentioned. 

In order to devise means whereby fric- 
tion may be reduced, it is essential that its 
nature, cause and effect be understood. 
As to its nature, it is simply a resistance to 
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FIG. I. 


the motion of one body in contact with an- 
other. It is caused by irregularities in the 
rubbing surfaces. Take, for example, two 
cast-iron blocks having their contiguous 
faces planed and scraped accurately so as 
to be as nearly true planes as possible. If 
these blocks be placed as in Fig. I and 
the upper one be drawn across the lower, it 
will be found that there is considerable re- 
sistance to the motion, in spite of the fact 
that the surfaces had been made as flat and 
smooth as mechanical art would permit. 
This resistance is due to friction, and it is 
evident that even extreme precautions in 
preparing the rubbing surfaces have not 
sufficed to eliminate friction. 

If, now, the blocks in Fig. 1 were cut 
lengthwise in a plane at right angles to 
the surfaces in contact, and, the line of con- 
tact of the two surfaces thus exposed were 
viewed through a powerful microscope, it 
would appear somewhat as shown in Fig. 
2. That is, instead of showing as a straight 
line, indicating perfect contact of both sur- 
faces at every point, it would appear as two 
very irregular lines touching at various 
points, indicating that the surfaces are 
full of minute hills and hollows. 

The cause of the resistance to motion of 
one block upon the other now becomes 
apparent. Many of the small projections 
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or hills on one block fit into the depres- 
sions or hollows in the other, so that when 
the upper one is moved these ridges in- 
terlock, and thus resist the moving force. 


FIG. 2. 


If these indentations are deep and the num- 
ber of projections which fit into them are 
sufficiently great, the resistance offered may 
be sufficient to prevent any relative motion 
Usually, however, the reverse occurs; that 
is, one block slides upon the other and the 
ridges are torn loose from their respective 
surfaces, this action being accompanied by 
the generation of heat. 

The effect of friction, then, is threefold. 
First, it causes a resistance. Second, it 
wears and abrades the touching surfaces. 
Third, it causes the generation of heat. In 
the case of the steam engine, all three 
effects are undesirable. The resistance de- 
creases the useful output of the engine, as 
has already been shown. The wear due to 
abrasion requires tightening of the brasses 
or packing and shortens the life of the 
engine. The heat generated may become of 
sufficient amount as to cause the brasses to 
grip or seize the pin, may melt out babbitt 
bearings, or harden packing so as to cause 
it to score the rod. Hence, the extreme 


desirability of reducing friction to a mini- . 


mum. 

Friction is reduced by the use of lubri- 
cants which may be divided into three gen- 
eral classes, known as fluid, plastic and 
solid lubricants. The first class includes 
all oils. The second class comprises the 
greases. The last class includes such solids 
as have been used for lubricating. 

The theory of the action of a lubricant 
is very simple. In connection with Fig. 
2 it was shown that frictional resistance is 
due to the interlocking of the ridges on the 
rubbing surfaces. The lubricant prevents 
this interlocking by filling up all the hol- 
lows and forming a very thin layer be- 
tween the two surfaces, so that they touch 
only at very few points, where the ridges 
are higher than the average. For perfect 
lubrication, the lubricant should form a 
film between the surfaces that will prevent 
any contact whatever. But this is a condi- 
tion scarcely realizable in practice. There 
will always be more or less contact of the 
surfaces, resulting in a corresponding de- 
gree of wear. 

Applying these statements to the steam en- 
gine, it is evident that the first require- 
ment for the reduction of friction Josses is 
the selection of proper lubricants, and 
the second is the proper application of these 
lubricants to the rubbing surfaces. Inas- 
much as the subject of cylinder and valve 
lubrication is so extensive and important as 
to warrant treatment in a separate article, 
lubricants for engine bearings alone will 
be considered here. 

Much has been written concerning the 
selection of lubricants for given condi- 
tions. It is rarely the case that the selec- 
tion of the best lubricant can be made off- 
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hand. By far the most satisfactory method 
is to try various lubricants until one is 
found which gives good results, and this 
grade should then be demanded for future 
use. Nevertheless, there are a few funda- 
mental rules governing the selection of a 
lubricant by which it is possible to narrow 
the field for any given set of conditions to 
a single class of lubricants. 

For small engines in which the pres- 
sure on the bearings is comparatively light 
and the speed fairly high, a light mineral 
oil will be found to answer the purpose. 
For heavy pressure and high speed a heavy 
mineral oi] should be used. If the pressure 
is heavy and the speed comparatively slow, 
then a very heavy oil, or a grease, should 
be employed. For ordinary machinery hav- 
ing no excessive bearing pressures, a fairly 
heavy mineral oil is generally used. 

To be of value, a lubricant must contain 
no grit of any character. The presence 
of foreign matter of this nature will cause 
cutting of the bearing and of the journal, 
and will result in heating and probable 
seizure of the bearing. The test for grit 
particles is not elaborate. If a drop of oil 
or a bit of grease be well rubbed between 
the thumb and forefinger, or between the 
palm of one hand and the finger of the 
other, the presence of gritty matter may be 
readily detected. 

Very often dirt will get into oil through 
carelessness. For the engineer to be cer- 
tain, therefore, that the oil in his tank, is 
clear and free from dirt, he should see that 
each new supply of oil, upon being emptied 
into the reservoir, is strained. The ap- 
paratus necessary is very simple and of 
trifling cost, and may save future trou- 
ble with hot bearings. 

Since it is the function of a lubricant to 
form a layer or film between two surfaces 
so as to hold those surfaces apart, it 
follows that in order to do this successfully 
the lubricant must have body or cohesion 
enough to prevent its being squeezed out 
by the pressure. A very thin lubricant is, 
therefore, used where pressures are ex- 
tremely light, and a very thick one where 
pressures are extremely heavy. 

Now, it is plain that if the lubricant fills 
the depressions in the journal and in the 
bearing, and the former turns while the 
latter remains stationary, the partieles near- 
est the journal will move at a velocity 
corresponding to that of the journal, while 
those nearest the bearing will be practically 
at rest. Slipping must occur, then, some- 
where between the two surfaces. In ideal 
lubrication, all slipping occurs between the 
particles of lubricant which form the film, 
although actually there is some contact of 
metal and metal. In a bearing, then, there 
is some friction due to the rubbing metals 
and some due to_the rubbing of the oil 
particles. The latter may be termed fluid 
friction, and it is much less in the case of 
a thin oil than in the case of a heavy, vis- 
cous one, while it always forms by far 
the smallest percentage of the total friction 
in a bearing. It is, therefore, advantageous 
to use a lubricant no more viscous than 1s 
absolutely necessary to pfevent its being 
forced out from between the surfaces. Oth- 
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erwise, there will be unnecessary loss of 
power due to extra fluid friction. 


Again, thé lubricant used must not be 


volatile, that is, too easily vaporized un- 
der the effects of heat. If this should be 
the case, there would be danger of its be- 
coming so thin when warmed by the friction 
of the bearing, that it could be forced out 
by the pressure. At the same time, rapid 
evaporation would increase the oil consump- 
tion without rendering any additional ser- 
vice in friction reduction. On the other 
hand, ordinary degrees of coldness ought 
not to thicken the oil appreciably. This 
is a thing that will happen if the oil contains 
paraffin to give it body. 

The lubricant must also be free of all 
tendency to dry and become gummy. Should 
it possess any such properties, the prob- 
ability is that the oil holes in the oil cups, 
the channels in the bearings, and the very 
film itself, would become clogged, under 
which conditions no oil could be fed to the 
bearing. A lubricant may readily be tested 
as to its tendency to gum, by putting a 
few drops on a clean piece of glass and 
allowing the whole to stand exposed to the 
air for some time. 

Oils used as lubricants are derived from 
three sources. First, from the distillation 
of crude petroleum, such being known as 
mineral oils because of their mineral origin. 
Second, from the fatty tissues of various 
animals, these being known as animal oils. 
Lard oil, sperm oil and tallow oil are 
examples of this class. Third, from the 
nuts or seeds of various trees or shrubs, 
such oils being termed vegetable oils, be- 
cause of their vegetable origin. As exam- 
ples of this class may be mentioned olive 
oil, palm oil and castor oil. 

For the lubrication of general machinery, 
mineral oils and animal oils hold the field, 
the vegetable oils being employed less rare- 
ly. In steam engine lubrication, mineral 
oils are used almost exclusively, though 
in some cases a compound lubricant is 
made by mixing a small percentage of ani- 
mal oil with mineral oil. The disadvantage 
of animal and vegetable oils is that they 
are subject to decomposition under the ef- 
fects of heat, with the liberation of acids 
which will attack metals and cause corro- 
sion. Consequently, it is advisable to use 
straight mineral oils wherever posgible, 
since they cannot decompose, and contain 
no injurious acids. 

Under the heading of plastic lubricants 
come the various kinds of greases. These 
are usually made by mixing oils and fats 
in various proportions until the mixture 
has the consistency of lard. However, for 
engine lubrication, a grease must not be 
selected indiscriminately. Those greases 
which are mere mechanical mixtures of 
cheap oil, paraffin and fatty oils have a 
high friction coefficient in themselves and 
are corrosive when decomposed. The pro- 
per kind of grease to use on engine bear- 
ings is that which is produced by chemi- 
cal combination of oils and fats. These 
have no chemical action on metals used for 
bearings, and will not become rancid or 
spoil, even though they are kept for a long 
time. 
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The solid lubricants are graphite, mica, 
sulphur and soapstone. All of these have 
been used in the lubrication of engines, but 
the first is by far the most common of 
the four. It is not to be supposed, either, 
that these solid lubricants are to be used 
alone on a bearing. The best results are 
obtained by using them in conjunction 
with oil. The mixing of graphite, soap- 
stone, mica or sulphur with oil forms a 
lubricant which is found to be of inestim- 
able service in cases where a pin or bearing 
has run hot, since it enables the engine to 
be kept in motion and at the same time re- 
duces the temperature of the bearing. When 
it is remembered that a complete shutdown 
of an engine in a plant, for a sufficient 
length of time to cool and readjust a 
bearing, may mean a loss running into 
hundreds and thousands of dollars, the 
value of a lubricant which will permit con- 
tinued service without ill effects, becomes 
apparent. 

The action of graphite as a lubricant in 
connection with oil is peculiar. Being a 
solid, it becomes pressed into the irregu- 
larities of each surface, and thus brings 
each nearer to a condition of perfect 
smoothness. Consequently, the oil film be- 
tween the surfaces need not be so thick. 
And, since it requires a greater pressure 
to squeeze out a thin film than a thick one, 
a less viscous oil may be used, result- 
ing in a smaller amount of fluid friction. 
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Taste JI.—Mortor Drives 1n MACHINE SHop. 


Tool. 


Hydraulic wheel press for pressing off.......... eh 
Hydraulic wheel are for pressing on......-+.e. . 
Niles boring mill for car wheels............++- 
He mill for wheels.......scccsccscccccncvens 
Wheel boring mill.......... ccc cece cece ee enece 
Axle cent, machine 
Lathe for 36-inch steel tired wheels............0. 
Emery grinder 
Small lathe, 7- nich swing....-.-. 
Gang drill 
Axle lathe, single head..........cccceccecceceece 


Double headed axle lathe a ere AE eA ET 


Fox lathe, 7-inch swing .........ee.ccccccescoee 
Drill aes dees pee sek eke eos eee seas 
Barnes drill 
Pond lathe, 30-inch swing.........ce.eeeeeceeece 
Double headed shaper 
Prentice drill 
Long lathe, 15-foot..........cceeeeceees 
Bement drill press, No. 757....sccececsscrccere 
Small lathe, ro-foot....... cece cece cece ree eees 
Planer, 36-inch 
Pipe CULEET eccds asa E E mes 
Twist drill grinder 
Small bench drill 
Grind for mine car seatS .......cee seer c eee cccce 
D. H. bolt cutter, 1-foot 2-inch.........-..eeeeee 
Double bolt cuttOr.4 oc cs Ses se eens Wee eee eee 
Double bolt cutter.......cccesecc ccc ccevcrecvece 
Double bolt cutter.......-cccce cece sscrccccscces 
Double bolt cutter......... cc cece ee ee ee cece tenes 
18-foot lathe, 2g-inch.......... ccc eee ee eee es 
Large drill 
Two-spindle bolt cutter.......eeeeeeeeeeee re eeee 
Nut tapping machine, large. ..... 2... -seeereeeees 
Nut tapping machine, small............++-seeee. 
13-inch tool room. lathé i056 5600 sh seuss 6686469 
Grinding machine 
Grindstone 
Double bolt cutter ........sssesssssossssesssceo 
New lathe, 20-inch 
Slofter 
Milling machine, Universal. ..........0.eeeeeeees 
Dish hole tool grinder..........-.cc cece cceeee 
Double head axle lathe........... cee eee rece eves 
Trouble head axle lathe........... cece cc vcccccee 
Drill in tool room........ 
Small drill (in B.S. shop) 
Large drill (in B.S. shop) 
Hydraulic press (Schafer) 
Gang drill, 8 spindles ..........c ce eeeeeeceevees 


eoecvereveeeese eee eeeoeasteoee e © © 888 


eceosvserenvpeerereer eee ese er eevee se eee eee eae 


s.c oo enoo ee see ee eevee @ 


The amount of oil may also be reduced, 
since the graphite fills up all the cuts and 
scratches and forms an exceedingly smooth 
glaze on each surface, possessing a low 
friction coefficient. 
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The solid lubricants mentioned are min- 
eral in their nature, and care must be ob- 
served to obtain them in a pure state, free 
from earth or grit of any character which 
would cause unnecessary friction, heating 
and abrasion. 
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ELECTRICAL EQUIPMENT OF THE KEYSER 
VALLEY SHOPS OF THE LACKA W ANNA 
RAILROAD. 


The Keyser Valley shops of the Lacka- 
wanna Railroad, situated in Keyser Valley 
near Scranton, Pa., have been designed to 
take care of the freight equipment, includ- 
ing all repairs and upkeep on both wood 
and steel cars, and are fitted to de new 
work also on an extensive scale. The plant, 
which has recently been placed in opera- 
tion, ranks among the most complete and 
up-to-date railroad shops in the country. 
The buildings are equipped throughout 
with motor-driven tools and labor-saving 
appliances and are provided with an abun- 
dance of natural and artificial light. 

The plant comprises nine large buildings 
of brick and steel construction. The area 
covered by the buildings aggregates six 
acres, while the total floor space aggregates 
225,000 square feet, of which 217,500 square 
feet are in cement. The entire electrical 
equipment of the shops is of General Elec- 
tric make. In the power house are one’ 


Pulley, Belt, Method H.P., H.P., 
Inches. Inches. R.P.M. of Com- Motor. 
Drive. pute 
24 8 172 Group 9.98 5 
24 8 172 w 9.98 5 
16 5 90 s 1.98 3 
22 5 135 A 3-9 7% 
16 4 135 s 2.3 3 
9 4 233 i 3.00 3 
18 5 go s 2.23 7% 
6% 3 1,100 D 5.97- 2 
5% 2 540 = 1.56 I 
20 3% 175 : 3-37 714 
17 4 150 ka 387 5 
26 5 194 va 6.5 10 
3% a 557 K 93 1 
2% 250 a ae 3 
I 3 262 “ 2.1 
17% 3% 65 ie 1.31 S 
I 3% 120 £ 2.83 6 
12 3 220 7 2.13 2 
12 2% 20, es’ Se 3 
8 2% 246 Group 1.35 2 
8 2 IOO ‘aaee ee 2 
28 5 170 Group 6.50 I0 
12 3% 200 A 2.31 2 
3 1% 1,66 s3 2.64 % 
6 2 20 =. -70 I 
4 24% 1,600 i 4.10 2 
124% 3 229 s 2.31 3 
12% 3 229 “ 2.31 3 
12% 3 229 oe 2.31 3 
12% 3 229 5 2.31 3 
12% 3 190 i 1.96 3 
a 4 ... Individual ... 5 
124% 3 190 Group 1.96 5 
z 4 178 z 3-99 5 
4 17 3-99 3 
1434 23 610 i -62 3 
8 4 656 s 5.78 5 
12 3 229 2 2.31 I 
be, aa are N ssis 3 
16 21 75 7 . 81 3 
- os. oe | ae ee i 
26 54 194 S 7-99 74 
26 5 194 i 7-99 74 
oe ee 4 eos ii eee J 
14 3u% 200 2.70 3 
T Ja Individual S 
Group... c 
“ i 7% 


100-kw. and two 300-kw., three-phase, 60- 
cycle, 480-volt generators; each of which 1s 
direct-connected to a Ball & Wood engine. 
There are in addition one 30-kw. steam- 
driven exciter unit and a motor-driven ex- 
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citer unit, also of 30 kilowatts capacity. 
Steam is supplied by Stirling water-tube 
boilers and a complete motor-driven coal 
and ash-handling system is installed. Elec- 
tricity is transmitted from the power house 
to the shops by lead-covered cables which 
are placed in underground terra-cotta ducts. 
Suitable distribution panels, to which the 
supply mains and motor and lighting feed- 
ers are brought, are placed in each build- 
ing. By this means a great number of 
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Tase IV.—Licutrine ScHEMe, 


Dimensions. 
Building. Feet. 

Repair Shop No. 1.......... 150 x 400 
Repair Shop No. 2.......... 150 X 400 
Paint Shop's ss.<0:s¢6540;0%%0% 60 x 400 
ÅNNeX ..eenessssesesesssse 20 x 280 
Planing Mill .............6- 90 x 400 
Machine prop ee ee 80 x 180 
Blacksmith Shop .......... 80 x 300 
Power House ..........0. 50 x 180 
Office and Storehouse...... 44 X 105 
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Approx. 
No. of spacing No. of Total Total 
Arc of Arc -—Incand. ae Kw. Watts per 
Lamps. Lamps. 4C.P. 16C.P. Sq. ft 
k Feet. 

o 33 32.4 54 
60 33 32.4 54 
26 32 45 16.74 Z 

a 73 4-5 
23 40 30 ; 13. 6 
16 26 1§ . 18.93 2 
12 40 ea 6.48 27 
4 35 10 2.76 31 
7 50 3.00 65 


FIG. I.—VIEWS OF ENGINE AND BOILER ROOMS TAKEN PRIOR TO THEIR COMPLETION.—FIG. 2. 


TABLE 1.—MorTor 


Tool. 

Punch and shear .........cccc ce ceeee ice See ‘ 
Belt hammer ..........cc.ccccccccccsccccvccese 
Punch and shear........... 0... cc ccc cence sses 
Bolt header, r-inch.............. 0. cece ceeees a 
Alligator shears .............c ce eee ceenees elke 
Bulldozer oii a Sas he 6 Shaws wise ad ackwwbe tied 
Belt hammer ............cccccecccccccccvccvace 
Blakeslee bolt header................e000-. ce 
Punch and shear, new............2220ceeee hawt 
Bolt header, 1-inch bolts.................eeeeee . 
Forging machine, 24-inch .......ssssuseesee. s 
Eye bending machine .........s..sesossseses.s , 
INTET oeoa a E a a E a aes r 
ulldozeť ossi esseeri Wes ice hw eee od ee Sie elec 
Small punch. soi a rerem omsat eeit sale Posed ones 


Aggregate computed H.P., 150.3 


Corresponding aggregate in H.P. of motors installed, 116. 
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Drives In SmitH SHop. 


Pulley, Belt, Method H.P., 
Inches. Inches. R.P.M. of Com- 
Drive. puted. 

36 4% 240 Group 3 3.0 
18 5 310 7.6 5-0 
30 s1 180 = 8.2 15.0 
46 6 go to 100 bg 5 5.0 
18 7% 200 7.§ 5.0 
36 6 450 Individual 26 15.0 
18 $ 310 Group 7.6 5.0 
40 200 sS 17.7 10.0 
i re ... Individual 20 20.0 
3534 si 100 Group 5 5.0 
40 10 225 24.7 
20 2 280 es 5 
ee ee ees i  s#@#@#@#@ 0.§ 
30 10 240 Group 7.5 
15 8 93 5 
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FIG. 3.—-VIEWS OF BLACKSMITH SHOP. 


lighting and power circuit combinations are 
available to meet changes in the arrange- 
ment of tools, etc. The wiring is carried in 
various-sized loricated metal tubes laid in 
the cement floors. Fig. 4 shows the method 
of carrying the wires in conduit to the 
motors. The various motor drives in- 
stalled at the shops are given in the accom- 
panying tables. Four hundred and forty- 
volt induction motors are used exclusive- 
ly. The figures in the heading “horse-power 
computed” are obtained by the formula: 

H. P. = speed of belt in feet per minute 
X width of belt in inches — 950. 
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With the exception of one gear drive, the the heating system of the plant and for The lighting scheme for the various shops 
individual drives are all belt-connected, and exhausting shavings from the planing mill, is presented in Table 4. In cases where 


Nee 


a. 


FIG. 4.— MOTOR APPLICATION, D., L. & W. R. R. 
SHOPS. 


the group drives are similarly connected 
with the exception of two chain drives. 
Figs. 4 and 5 show various methods of 
installing the motors in out-of-the-way 


FIG. §.— MOTOR APPLICATIONS IN PLANING MILL. 
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Taste I1I.—Mortor Darvas mm Laying Mit. ani oa ae arc lamps are staggered, the diagonal dis- 
; ulley elt, etho .P., ‘P; : TE z 
Tool. Inches, Inches. R.P.M. of Com. Motor. tance between lamps is given. re 
Double planer and matcher.................0-... 16 8 8 tai puted f o dred and one arc lamps WOIE Originany m- 
p saw, grinch... SOs Norah eat eat 6 4 hehe “a 79 68 oe stalled for indoor lighting, and these are 
w, up to 2q-inch................; eee es “ . : : : 
Double planer, with matcher.................. i a 3 vee ‘a oe a all fitted with concentric diffusers. Thirty 
Six-inch outside moulder ee rr et Cre aera ; KA 4% x Group 8 8 10 arc lamps are used for outdoor lighting. 
g , 4o-inch...oooo oonan ann 5 7.71 15 i 
Sill ftenoner Ro a anes A r2 8 500 i 13.24 ia Of the total number of arc lamps now in 
Boring machine, 4 spindles..............-ss+: 14 3 ae i Bag ay, use the majority are of the multiple type. 
Rip saar boring machine, 3 spindles................ 10 5 350 “ 4.75 : Series arc lamps, supplied from constant- 
Automatic crosseuť saw, aGinch. (000g gO eoo Individual itto 2 current transformers, are used for all- 
ip saw, 24-inch ...... ere er ee ee : : ohti ildi 
Seka Ghead EE 12 g% 488 Group 748 15 night lighting of the buildings and grounds. 
à rs S n erseosesocoosssooosesonou re) s A 7 a n . e ° 
Matcher Mile a a 83 1% 20 " "her E7 It is believed that this distribution of arc 
Gaining machine 220000000000 B 32 9o Individual’ 21.75 20 and incandescent lamps makes the Keyser 
Hollow chisel, hollow mortiser,. O I IIIN A : 73° y 13-46 : Valley plant one of the best lighted railroad 
ree- . ° P 40 I . . 
inet ARE boring machine sca de S oiera : 2 3% 400 «“ jer ; repair shops in the country. 
Wood turning lathe 0.. N 9 2 250 s 1.6 2 ———_¢ e-¢—____— 
Saw grinding and sharpening machine............ 93A 2 360 i 1.8 2 
Automatic knife grinder............ecccceeceue 5 2 540 1.42 2 REINFORCED CONCRETE POLES FOR TRANS- 
Band saw filer, scrapped............ eeo S tt 360 p 2.47 , MISSION LINES 
and saw, 36-inch ...............0c0een 17% 45 Sire i $ 
Swin iy, BONEN: E ch E baeeed ta 4 500 yi 6.60 
Hard planer eo I 70 5 559o i sz 7 Experiments are being made on some of 
Poor sad sash tenoning machine................ Fas 4 S300 ie 15-39 I0 xperiments are being e r 
xtra heavy 6-roll sizer, SIGES i055. ee Sw wer 4 9 RES 9.70 10 i issi tem ith re- 
queens machine, fast pee ie ee in ha be Staten dae rE S = r: 1,000 Individual 52.90 i aS E N a erie oles 
Double cutting-off machine................0000. k 9 999 7 37-11 3° mzorced concretes poles. aan Pers 
Ver. car boring machine, 4 spindles.............. 16 a 450 Group 19.84 2 h f d b i in- 
Same with Universal attachment................ 16 8 375 i 11.12 10 ereto PIG mse are ERNE SEGLES 
Heavy self-feed saw ......... cece cecncccccececs 16 8 375 ae 13.22 7⁄4 ferior in quality and high in price. In ad- 
Combination ver. borer and gainer.............. ne ‘8 900 Individual 22.34 20 ae . 
a ver Tolon chise] mortiser.............00. - ne one G a Ar 15 dition cedar poles require to be set closely 
ollow chisel mortiser......... 0... .c cc cee cease roup 2.40 7/2 ry wi i 
ee nu tenoning machine............cccceeeee E 3 ZR a 22.02 20 together where heavy Weis a iva and 
Jouble tenoning machine ..........cccc cece cece 7,800 Ny 31.21 20 this means large numbers of cross-arms 
Car brace cutting-off machine..............00000. 18 ro 900 Individual 44.64 40 . i 
Cross-cut SaW ..... eee ccc ee eee eee ET 19 8 bee Group 14.57 7% and insulators. Steel poles have been used 
Wood turning lathe .......... 0... c eee e eee eee t2 5 665 Ts 10:90 19 i : 
Cut-off saw, 22-inch ..0....0.0 Cece cece eee 9% 214 150 Group 1.59 3 in some places to Cani SPANS aed feet long ; 
rove one enc) pe OU Re ck yh Peo ea ait leew ee 10 6 700 ie 9.64 7 but these are expensive and require some 
ox boar ONER -rona n E E ee Ba bal oats ss es ey 10,00 10 ; : : : 
Grindstone Bea E ene aaae S siet n ms piste y. 5.00 5 care in their maintenance. Wide base steel 
eavy combined buzz planer................c cece 24 574 50 $ 1.81 2 
Hollow chisel sharpener .............c0ccceeee F 12 6 1,000 Individual 19.84 20 rowers have also been erected where. me 
Pond Tesawiig ma nine N IEE OAT 3 A RR Group rape I right of way is large enough to admit of 
Sharpener fo SAW iors Gee e aie ghd erara i 20 o 10.¢ : 
Rand as Alag and etline mache nenei E Eaa een 10 2 480 is ee A their use. On the Welland Canal trans- 
E E T O es 10 1% 50 Y 20 I mission line, poles of reinforced concrete 
TSU: SAW. So ae, Non Aiea ities wheat ear ei Oar Sa a teak aa © 3% 2 2,000 3.42 2 : e 
a E E E acto attvan eg PE 12 6 458 . 9-03 5 are used at railway and road crossings 
Single surface ohare wits dow e n Ea aAa ia 8 3 675 = 4-45 ~ 3 . r 1 i 
Band Saw wit tee cette wie one EEn eae ae otaa 5 4 3,000 16.55 15 where extra high poles are required. 
Fmery grinder and dust guard machine......... - 3% F a 5-20 5 The poles are manufactured on the 
Mortier onetaeo sista ee ae nenei eae A .40 I : 
a r A ea ees 10 3 300 s$ vee 2 ground as it has been found very expen- 
Nite grinder 2... cw ewe eee ern pA RS SR a tie EASE Te aie T n7 e i A z sive to transport them on account of their 
Aggregate computed HP., 764.11. great weight; a 35-foot pole for ordinary 


_ _Corresnonding aggregate in H. P. of motors in stalled, 670. line work weighing about t d one 
SS SE g ut two an ne- 


places. In addition to the tabulated equip- and motor-driven blowers are installed in half tons, and a 50-feot one about five 
ment, motor-driven fans are installed for the smith shop. tons. 
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Most of the poles so far made have been 
calculated to stand a horizontal pull at the 
top of 2,000 pounds, and tests that have 
been made show that the calculations have 
been correct, all standing the full load 
without any impairment, except one, which 
failed at 2,025 pounds, the cause being a 
flaw in the weld on one of the steel rods. 

All poles have been made square, with 
the corners champered off, on account of 
ease in making and also on account of the 
saving in steel over any other section. The 
poles are molded in wooden forms, in a 
horizontal position, the top side being left 
open and finished with a trowel. Foot steps 
are imbedded in the soft concrete as the 
pole is being made and bolts for cross-arms 
also, or holes are left so that a bolt may 
afterwards be put right through the pole. 
The concrete is composed of 1 part best 
Portland cement, 2 parts clean sharp sand 
and 4 parts of finely broken stone; although 
gravel has been used with success. The 
poles are quite elastic. They do not re- 
quire painting, being of a pleasing gray 
color, and it is claimed are not affected 
by the weather. Two 150-foot cement poles 
will shortly be erected at St. Catherine’s 
to carry wires over the old Welland Canal 
for the Lincoln Electric Light & Power 
Company. 

The cost of the concrete poles depends on 
local conditions and the specifications re- 
garding material and strength. It is stated 
that, as a general rule, the cost is 25 per 
cent. less than that of a steel pole of simi- 
lar strength. They present a better ap- 
pearance than these latter, and do not rust 
at the ground line. 

—_——_4+-4—__ -—— 


WINDOW LIGHTING. 


BY E. R. ROBERTS. 


To the central station manager who is 
anxious to improve his load factor, the 
lighting of store windows would seem to 
be a very attractive field. The central sta- 
tion manager has for some time appreciated 
the benefit which accrues to him as well 
as to the customer through the sale of elec- 
tric current for advertising in the form of 
electric signs; yet the field of window light- 
ing, which should prove fully as lucra- 
tive, lies in a state of more or less neglect. 

One cannot travel about the country, espe- 
cially the smaller towns, without realizing 
more and more that such rs the case, and 
that the art of window illumination as prac- 
tised by many so-called enterprising mer- 
chants falls far short of what good prac- 
tice demands. 

Reviewing the situation one comes to the 
conclusion that the cause of this state of 
affairs is a lack of co-operation between the 
merchant and the light man, with the re- 
sult that the window installation is off duty 
during the period when both parties need 
it the most. 

During the rush of business hours peo- 
ple have no time to stop and view window 
displays. That pastime is reserved for the 
evening stroll after dinner, when business 
worries have been put aside for the day, and 
people are actually on the lookout for some- 
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thing to claim their interest. Needless to 
say, a dismal, poorly lighted business street 
at night repels about as many pleasure seek- 
ers and strollers in search of recreation as 
a brightly lighted thoroughfare attracts. 

The advertising value of well illuminat- 
ed store windows during the evening hours 
after business has ceased, is not a theory, 
but a substantiated fact, which any up-to- 
date merchant will appreciate and be eager 
to take advantage of just as soon as the 
electric lighting company meet$ him half 
way with a reasonable proposition. The 
merchant has the incentive, but awaits the 
inducement. Meanwhile, he continues to 
throw off his window switch at closing 
time. 

The central station manager no doubt ap- 
preciates the value of the long-hour cus- 
tomer, and goes after every drug store, 
saloon or restaurant in sight. The owner 
of show windows is no less desirable as a 
customer, and it is to the lighting com- 
pany’s advantage to make a rate for win- 
dow lighting during the evening hours 
which will be well nigh irresistible to a 
progressive merchant. 

Window lighting service is needed con- 
tinuously during a definite period of each 
day. It is more or less isolated and free 
from interference, and is much the same 
as electric sign service. Consequently, the 
flat rate system of charging is especially 
applicable, and has its strong advocates. In 
any case, whether the meter or flat rate 
be employed, the problem of shutting off 
the light at midnight, or earlier if desired, 
is easily solved by the use of an automatic 
time switch, which may be sold or rented 
to the customer. 

In a window lighting campaign the elec- 
tric light company should not only establish 
an attractive charging rate, but it should 
lend its influence toward the more mtelli- 
gent use of electric light as a means to an 
end, thereby bringing to the attention of 
its prospective customers the advantages of 
electric service, while at the same time 
winning the confidence and respect of its 
patrons. 

As in all other forms 6f lighting, except 
sign work, in the installation of window 
lamps it is too often forgotten that illumi- 
nation, and not mere light, is the object 
sought. Many a fine window display is 
greatly weakened by the harsh, spectacular. 
and even blinding effect of unshielded bor- 
der lamps, and possibly one-third the 
amount of energy delivered to the concealed 
reflector lamps would greatly enhance the 
value of the illumiration. 

Another point which demands careful 
consideration in window illumination is the 
color or quality of the light provided. It 
is a well known fact that colored goods 
and wares are only seen in their natural 
hues when viewed by natural Jight, and that 
the various tints are materially altered by 
the use of artificial light of different quali- 
ties, a notable example of this being the 
effect on colors produced by the mercury 
vapor lamp. Since the window space of a 
store is set apart solely for the purpose 
of attracting buyers it is evident that a 
light of suitable quality is of even greater 
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importance here, than it is in the store it- 
self. 

The incandescent lamp by virtue of its 
neat, compact structure in comparison with 
the bulky arc lamp, and its numerous ad- 
vantages over the Welsbach gas lamp, has 
grown very popular in the field of window 
lighting; yet, in the orange color of the 
incandescent light there is still much to be 
desired. The efficient Nernst lamp with its 
softer and whiter light is particularly ap- 
plicable in this field where alternating-cur- 
rent is available. 
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THE POWER STATION. 


BY FRED N. BUSHNELL. 

Since the advent of the direct-connected 
generator, the tendency in power-station 
design has been toward a more systematic 
and compact organization of the generating 
apparatus and the utmost simplicity of the 
entire plant consistent with the highest ef- 
ficiency. The practice of different engi- 
neers has gradually worked toward a type 
of station which is now so generally adopted 
for street railway work where limitations 
are not placed upon the design by the size 
or shape of the available site, that it can 
fairly be said to represent standard prac- 
tice in modern power station engineering. 
It embodies the following essential prin- 
ciples: 

1. Simplicity of design. 

2. Sub-division of the plant into separate 
sections, so as to localize the effect of 
trouble to any part of the generating appar- 
atus. 

3. Provision for the symmetrical exten- 
sion of the plant to provide for future 
power requirements. 

This station in its simplest form consists 
of a boiler room, engine and generator 
room, and switchboard gallery, arranged in 
parallel lines and separated from each 
other by substantial fireproof walls. In 
stations of very large size the boilers are 
frequently arranged in two tiers, or in 
groups, each group having its own chim- 
ney and flues and independent systems of 
feed and steam piping. This arrangement of 
the station is now generally referred to as 
the unit system, the distinguishing feature 
of which is that the boilers, engines and 
generating apparatus are arranged in separ- 
ate units or groups, each one of which em- 
bodies all of the essential features of a 
complete generating plant, and the great 
advantage of which lies in the fact that 
trouble with any single piece of apparatus 
is localized, so that its effect is felt only 
in that unit of which it forms a part. Pro- 
vision for carrying the load in the event 
of a breakdown of any important part of the 
apparatus is made by installing an addition- 
al or spare unit. 

While the unit system is now almost uni- 
versally employed in the larger power sta- 
tions, it is usually somewhat modified for 
smaller plants where the liability to inter- 
ruption of the service is not so great or the 
results so disastrous, the chief difference be- 
ing in the arrangement of the steam and 
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feed piping. The steam piping from the 
boilers is run to a longitudinal header, 
from which the connections to the engines 
are taken off at convenient points. This 
steam header is divided into sections by 
means of gate valves, which permit of any 
section being cut out at the convenience 
of the operator for the purpose of making 
repairs. Usually two systems of feed piping 
are provided, one of which supplies hot wa- 
ter to the boilers through the heaters and 
economizers, while the second, or auxiliary 
system, supplies cold water, or water direct 
from the heaters, in case of trouble with 
the main system. This arrangement of 
piping provides sufficiently against inter- 
ruption ir. small and medium-sized plants, 
and in a system carefuly laid out with due 
consideration for the troubles which are 
likely to arise, it is hardly probable that 
the disarrangement of any one part will 
cause serious interruption of the service. 

At the present time alternating-current 
generating stations and distributing systems 
are regarded as the most efficient to install 
in large cities where heavy traffic is dis- 
tributed over a very large area, requiring 
current to be delivered to the line at 
a number of points, and where the 
interest upon the investment in direct- 
current feeders and cost of their mainte- 
nanee would amount to more than the same 
charges plus the conversion losses in an 
alternating-current system; and for long 
suburban or interurban railways where the 
power required at any one point is small as 
compared with the total power generated. 
The use of alternating-current apparatus 
has steadily increased since its introduction, 
until at the present time approximately 60 
per cent. of the total power used by electric 
railways in the United States is generated 
by this type of apparatus. 

In cities where the bulk of the business is 
within the economical radius of distribution 
for direct-current lines, and where direct- 
current generators form the larger part of 
the present equipment, the common solution 
of the problem is to use this type of ap- 
paratus for city work, adding alternating- 
current apparatus to supply the more distant 
portions of the system, or roads operating 
through outlying districts. 

There is undoubtedly a great advantage 
in having all the apparatus of a uniform 
type. This simplifies the wiring and switch- 
ing part of the electrical equipment, and 
permits of a more efficient distribution of 
the load in the station. But there can be 
no conversion of energy without loss, and 
in cases where a considerable part of the 
system can be supplied with direct current 
without the use of rotary converters, the 
composite type of station will frequently be 
found to offer advantages in lower first cost 
and higher efficiency. 

The location of the power station, its 
general character, and the type of apparatus 
to be installed, depend to such an extent 
upon local conditions, that it is difficult 
to offer sug-estions covering these points 
except in a general way. 

If possible, the station should be located 
near an ample supply of water for con- 
densing purposes, in order to secure the 
advantages from the use of the most effi- 
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cient types of steam apparatus, and if pos- 
sible, convenient also to a steam railroad 
or tide water, where the coal can be re 
ceived and handled for the least expendi- 
ture of labor. Its location in reference to 
the distributing system will depend upon 
the extent and type of the system employed. 
If the direct-current system is used, ft 
will be desirable to select a location as near 
as possible to its center of gravity, in order 
to reduce the investment in copper, but ın 
the case of an alternating-current distrib- 
uting system, this is of less importance, and 
greater consideration will be given to the 
cost of the available site, the nature of the 
soil, cost of foundations, etc. 

The building should in all cases be of 
fireproof construction and of neat and at- 
tractive design, appropriate to and sugges- 
tive of the purpose for which it is used. 


In determining upon the dimensions of the - 


building, it is important that ample room 
be provided for all of the apparatus to be 
installed, so as to avoid unnecessary crowd- 
ing. Passageways should be provided be- 
tweer cach battery of boilers, and at the 
rear for the convenience of attendants in 
cleaning the tubes and connections and for 
making necessary repairs. Sufficient room 
should also be provided around each piece 
of apparatus in the engine room, so as to 
enable the attendants to inspect it regu- 
larly and keep it thoroughly clean, and to 
provide for the removal of any part in case 
of repairs. 

In large cities, where land is extremely 
valuable, or the available area limited, the 
amount of power which can be generated 
per unit of ground area occupied is fre- 
quently the controlling factor in deciding 
upon the power station plans, and in such 
cases it is not always practicable to provide 
all of the space usually regarded as desir- 
able for the convenience of attendants. This 
condition rarely exists, however, except in 
the larger cities, and in a great majority 
of cases no excuse can be offered for crowd- 
ing the machinery to such an extent that it 
cannot be kept in proper condition and 
conveniently repaired by those responsible 
for the management of the plant. 

Cleanliness is absolutely essential to the 
successful operation of an electric railway 
power station. It is necessary that the 
building itself be kept free from oil and 
dirt, and each piece of apparatus thorough- 
ly clean at all times, in order to maintain it 
in its highest state of efficiency. The de- 
signing engineer should contribute his share 
towards this result by providing ample light 
throughout the building—boiler room as 
well as engine or generator room. All the 
walls of the building should be painted in 
some light shade, preferably with some kind 
of enamel paint which can be easily washed 
down and kept clean. This will be found 
to reflect the light into dark corners of the 
building or spaces around the machinery, 
which might otherwise form receptacles for 
dirt and rubbish. It will add very much to 
the cleanliness and general appearance of 
the plant, and will contribute toward its 
successful running. 

In designing a power station, the primary 
object in view is to deliver power at the 
bus-bars for the least expenditure of money, 
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due importance, of course, being given to re- 
liability of operation, which is the control- 
ling principle in power station work. The 
fixed charges—interest, depreciation, insur- 
ance and taxes, should be as carefully con- 
sidered as the cost of fuel, labor, supplies, 
repairs and other items which make up the 
operating expenses. Consideration should 
be given to each of these elements in pro- 
portion to its importance as a factor in the 
cost of power. In the great majority of 
cases fuel is the most important item of 
expense, frequently amounting to more than 
all other operating costs combined, and the 
perfection of these details of design and 
management which will effect the greatest 
economy in its use will usually make the 
best return for the time and labor expended. 
Electrical apparatus has now been devel- 
oped to such a state of perfection that in 
a well-designed and carefully managed 
power station over 90 per cent. of the 
power of the engines is converted into elec- 
trical energy and delivered to the transmis- 
sion system for the operation of cars.. It 
appears, therefore, that no very great gain 
in coal economy is to be expected from the 
further improvement of electric generators 
or switching apparatus, and engineers are 


‘directing their efforts more than ever be- 


fore to the steam portion of the power 
station, which offers a more promising field 
for a reduction in the cost of power. 

The number and size of units to be in- 
stalled is one of the most important prob- 
lems bearing upon fuel economy which 
the engineer is called upon.to solve. In 
order to obtain the maximum efficiency 
from the prime movers and their auxil- 
iaries, it is necessary that they should be 
proportioned to the load they are intended 
to drive, so that if possible they may be 
operated at all times at or near their rated 
capacity. 

In electric railway: power stations it is 
not regarded as practicable to change the 
speed of the air or circulating pumps, or 
to alter the quantity of cooling water, to 
suit the varying loads upon the station, and 
these auxiliaries are usually operated at a 
point sufficient to take care of the maxi- 
mum load. The power required to drive 
them is therefore practically constant, and 
their steam consumption per unit of output 
will vary indirectly as the load on the main 
engines. Under ordinary operating condi- 
tions, where the exhaust steam is used for 
heating the feed water, only about 12 per 
cent. of the heat in the total steam gener- 
ated can be used for this purpose, and all 


.steam used by the auxiliaries in excess of 


this must go to waste; and it follows that 
in addition to the losses due to the reduced 
efficiency of the prime movers at light loads, 
the percentage of loss in the auxiliaries will 
increase very rapidly as the load upon the 
main engine decreases, and the best econ- 
omy of the entire plant will be obtained only 
when the engines are operated at or slight- 
ly above their rated capacity. 

The writer has before him the operating 
statistics of two railway power stations, a 
comparison of which illustrates the import- 
ance of proper attention to this subject. 
For convenience they will be referred to 
as Station A and Station B. Both stations 
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furnish power for suburban railways upon 
which sufficient cars are run to provide a 
fairly unitorm load during the greater part 
of the day, although subject to more or less 
violent temporary fluctuations. The general 
designs of these stations and their equip- 
ments are such that the fuel used per kilo- 
watt-hour should be practically the same, 
provided the engines could be kept well 
loaded in both cases. In Station A there are 
three units, and the load conditions are such 
that one unit is operated during the night 
and early morning, when the travel is light; 
two are operated during the greater part of 
the day, and three at the peak of the load, 
which occurs shortly after 6 o’clock in the 
evening. By careful atention to the changes 
in the load it 1s always possible to keep the 
running engines fairly well loaded. 

In the case of Station B there are two 
units. The load at night and early morn- 
ing is very light, so that the engine used 
is only about half loaded for this period, 
whereas for the greater part of the day the 
load is a little more than one engine should 
be required to carry, and it is therefore 
necessary to run both ‘engines. The result, 
of course, is that the average load on the 
station is only a little more than 50 per 
cent. of the rated capacity of the running 
engines, and they are, consequently, ex- 
tremely wasteful of steam; and, too, the 
exhaust from the auxiliaries is probably 
quite a little in excess of that required to 
heat the feed water, which will also ac- 
count, in a measure, for the low efficiency 
of the plant. Five pounds of coal per kilo- 
watt-hour is the record of this plant, as 
compared with 3.8 Ibs. for Station A. The 
-greater part of this discrepancy is undoubt- 
edly due to the more efficient load condi- 
tions in the latter station. It is probable 
that had a storage battery been added to 
the equipment of Station B, the load on the 
engines could have been regulated so as to 
have made a much better showing in coal 
consumption, but it is still problematical 
if there is any net gain from the use of stor- 
age batteries in railway work, and the writer 
is disposed to think that the use of three 
smaller engines in place of two large ones 
would have been the proper solution of the 
question. Undoubtedly a saving in coal of 
from 15 per cent to 20 per cent would 


have resulted from the use of engines better 


proportioned to the load. 

In deciding upon the number and size 
of units, therefore, it is necessary that a 
careful study should be made of the load 
conditions throughout the entire day. In 
providing an increase of power for existing 
roads, data will be available from which 
station load curves under varying condi- 
tions of traffic can be constructed, and a 
fair average decided upon as the basis for 
determining the size of the units. In the 
case of a new railroad proposition, this 
information will be more difficult to ob- 
tain, and an approximate load curve will 
have to be constructed from a study of all 
of the conditions bearing upon the subject. 
This involves decisions upon such matters 
as the location of track, with special refer- 
ence to grades and curves, the distribution 
of copper in the feeder system, the weight 
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and equipment of cars and train schedules, 
all of which are important factors in deter- 
mining upon the power required. 

It is often necessary to estimate the size 
of a new power station before the final 
survey of the road is completed, or the de- 
tails of the feeder system or train schedules 
definitely decided upon. In such cases the 
engineer will have to apply such data as he 
is able to obtain from other roads in which 
the conditions of track and the operating 
conditions are similar. But such data should 
always be used with the utmost caution, 
as vital differences in grades, in the feeder 
system, or in train schedules, must neces- 
sarily exist, which will render it extremely 
difficult to make comparisons sufficiently ac- 
curate for a final decision upon the size 
of the station. 

Having ascertained the power required 
during the different hours of the day, the 
plant should be divided into as few units 
as will enable the engines and generators 
to be operated at or near their rated cap- 
acity, while at the same time a sufficient 
number should be installed so that in the 
event of trouble one can be shut down 
without causing interruption of service. A 
3-unit station will permit of a fairly uni- 
form distribution of the load in small 
plants, and in case of accident to one unit, 
the other two shouldebe able by overloading, 
to supply sufficient power until repairs are 
completed. This number of units is there- 
fore regarded as the minimum which 
should be installed in any power station. 

The type of apparatus to be used, wheth- 
er alternating or direct-current, will not 
materially affect the design of the station 
except in so far as the question of the 
use of reciprocating engines or steam tur- 
bines is involved. Up to this time the steam 
turbine, which is rapidly growing in favor 
for electric railway work, has been de- 
signed almost exclusively for use in con- 
nection with alternating-current generators, 
and the manufacturers of electrical appar- 
atus have held out scant encouragement 
that its speed could ever be so modified as 
to make its use with direct-current generat- 
ors, particularly the larger sizes, practicable. 
Reciprocating engines have, therefore, been 
regarded as the only type of steam motor 
available for this class of work. It is prob- 
able that this will be the case for some time 
to come, but it is interesting to note that 
considerable progress is being made in the 
development of direct-current turbo-gene- 
rators. A number of machines of this type 
as large as 500 kw. capacity are in opera- 
tion, and work is well advanced upon units 
as large as 2,000 kw: There seems to be a 
good ground for the belief that this prob- 
lem will be successfully solved, and that 
in the near future this type of apparatus 
will be available in sizes as large as are gen- 
erally required for direct-current work. 

Engineers and steam users generally 
have been prepared for some time to wel- 
come any form of prime-mover which could 
be shown to possess any considerable ad- 
vantage over the reciprocating engine, as the 
latter had come to be regarded as having 
largely fulfilled its possibilities, and no very 
great improvement in economy was to be 
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looked for. The steam turbine seemed to 
offer the solution of the question, and while, 
at the time of its introduction into this 
country, its superior economy had not been 
demonstrated, its great simplicity as com- 
pared with reciprocating engines, lower first 
cost, and less floor space occupied; insured 
its prompt adoption by a large number of 
power users, and from the first its progress 
has been rapid. In a report of the commit- 
tee for the investigation of the steam tur- 
bine made to the National Electric Light 
Association last June, it was stated that 
there were in operation at that time 224 tur- 
bines of an aggregate capacity of over 
250,000 horse-power, the greater number of 
which had been installed in the last two 
years. The writer is informed that the 
orders for turbines taken by the largest 
two manufacturers in this country aggregate 
(July 1, 1905), over 800,000 horse-power. 

The remarkable progress made in the 
manufacture of these machines, and their 
general adoption by many of the most pro- 
gressive railways in the country, proves 
them to be a most formidable competitor 
of the reciprocating engine, if, indeed, it 
does not indicate that they have already 
established their commercial superiority. 

It is to be regretted that most of the 
data upon the efficiency of steam turbines 
have been derived from tests covering very 
short periods of time, usually only a few 
hours, and that so little data is available 
of their performance under actual service 
conditions. To the street railway man- 
ager or engineer, power station records for 
long periods, showing the coal consumed per 
kilowatt-hour, or, better still, the efficiency 
of the plant expressed in percentage of heat 
energy in the coal converted into electrical 

„energy at the switchboard, are of much 
greater interest and value than the record 
of any number of short-time tests for steam 
consumption only, as it provides him with 
a much more practical means of making 
comparisons with the performance of other 
stations with which he is familiar. The 
data which have been published illustrat- 
ing the relative economy in steam consump- 
tion of turbines and reciprocating engines 
rarely ever shows comparisons between 
units operating under identical conditions 
as to steam pressure, superheat, or vacuum 
and therefore does not fairly represent the 
relative performance of the two types, and, 
too, the steam consumption of the auxil- 
iaries is also invariably omitted, so that it 
is impossible to form an intelligent opin- 
ion as to the additional cost of the higher 
vacuum required for the turbine. 

Up to this time most of the turbines in- 
stalled in electric railway power stations 
are operated in connection with reciprocat- 
ing engines, and owing to the difficulty of 
separating the operating charges, it has 
been practically impossible to obtain reliable 
information as to their performance under 
commercial conditions. 

One of the plants where turbines are ex- 
clusively used is the Quincy power station 
of the Old Colony Street Railway Com- 
pany, and through the courtesy of P. F. 
Sullivan, president of this company, the 
writer is permitted to publish some in- 


564 


formation regarding the performance of 
this station. This information was kindly 
furnished by C. F. Bancroft, superintendent 
of motive power and machinery. 

It should be stated at the outset that 
this station, which will eventually furnish 
power for that portion of the Old Colony 
Street Railway Company’s system, extend- 
ing from Quincy on the north to the city of 
Fall River on the south, is not yet in full 
operation. Its connection with the lattet 
city, where a large part of the current 
is to be used, has not yet been made, so 
that at present it furnishes power for only 
about one-third of the number of cars which 
it will eventually drive. Only two of the 
five turbines in the station are required for 
this work. One of these machines is run 
for 17 hours per day, and two for 24 hours 
per day. When the station is in full opera- 
tion there should be a more uniform load, 
and it is expected that the station efficiency 
will be considerably increased. 

The station contains five 2,000-kw., 4- 
stage vertical turbines, running at 750 r.p.m., 
and connected to 13,200-volt, 25-cycle al- 
ternating-current generators. The steam 
pressure is 200 lbs. There are ten horizon- 
tal water-tube boilers of 750 horse-power 
each, equipped with internal superheaters, 
giving to the steam an average of 65° super- 
heat. Under-feed stokers are used. There 
are no economizers. One turbine is supplied 
with steam driven auxiliaries; the other 
four have motor driven auxiliaries. At 
present, while only two units are in opera- 
tion, the feed water is heated to 200° F. 
by the exhaust from the steam auxiliaries. 
The average daily output is 52,500 kw.- 
hours, giving a load factor of 54.7 per cent 
for the two machines. Georges Creek Cum- 
berland coal is used, having an average cal-, 
orific value of 14,000 B.T.U. per pound. The 
average coal consumption for this station, 
operating under the conditions outlined 
above, is 2.94 lbs. per kilowatt-nour, show- 
ing an efficiency of 8.36 per cent. This rec- 
ord covers a period of six months, ending 
June 30, 1905. 

While this performance does not furnish 
conclusive evidence of the superiority of 
the turbine over reciprocating engines in 
electric railway work, it compares favor- 
ably with the results obtained in a large 
number of the better class of stations using 
the latter type of prime movers, and gives 
some force to the opinion that in actual 
practice there will be found to be very 
little difference in the coal consumption of 
steam turbine and reciprocating engine 
plants operating under similar conditions. 

In order to develop the highest efficiency 
of the steam turbine, it is necessary to 
operate with a very high vacuum. It is 
claimed that each inch of vacuum above 
26 ins. will increase the economy from 
3 per cent to 4 per cent, and condensing 
apparatus is usually recommended which 
will produce a vacuum of about 28 ins. of 
mercury, or 2 ins. to 214 ins. higher than 
that regarded as the most efficient for re- 
ciprocating engines. The type of apparatus 
generally installed consists of a surface 
condenser with a centrifugal circulating 
pump. dry vacuum pump and hot-well 
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pump. In practice no trouble has been 
experienced in obtaining the high vacuum 
desired with this type of apparatus, but 
whether the gain of 3 per cent or 4 per 
cent in coal is sufficient to warrant the ad- 
ditional first cost and cost of operating this 
rather complicated system, is a question 
which would seem to be open to discussion. 
In cases where the cost of feed water is 
a material factor in the cost of power, or 
where it contains a large percentage of cal- 
cium or magnesium carbonate, or other 
scale-forming materials, there will be great 
advantage in using a surface condenser on 
account of the pure distilled water returned 
to the boilers, but where these conditions 
do not exist, it will frequently be found to 
be practicable to use some simpler form of 
condensing apparatus, such for example as 
the injector or barometric type of jet con- 
densers. These types of condensers offer 
very great advantages over the surface con- 
denser in the matter of lower first cost, 
space occupied, greater simplicity and less 
cost of maintenance. Up to this time they 
have not been very generally used, but 
there seems to be no good reason why they 
should not work as satisfactorily in connec- 
tion with steam turbines as with reciprocat- 
ing engines, and when properly proportion- 
ed to the work and installed with tight pip- 
ing throughout. it is W@lieved that in many 
cases they will prove to be as satisfac- 
tory as the more complicated types. 

A considerable economy in the steam con- 
sumption of both reciprocating engines and 
steam turbines has been shown to result 
from the use of superheated steam. In 
plants equipped with either of these types 
of prime movers using dry saturated steam, 
the introduction of superheated steam can 
generally be depended upon to effect a sav- 
ing in steam of about 1 per cent. for every 
8 degrees or 10 degrees of superheat. Where 
the quality of the steam is not so good, and 
the conditions are such 
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Our knowledge of the subject of steam 
turbines is still so limited that it is im- 
possible to state with any degree of posi- 
tiveness just where the various losses occur, 
or to what causes we must attribute the 
gain in efficiency from the use of superheat- 
ed steam. Undoubtedly a portion is due 
to thermodynamic reasons, and it has been 
suggested that a large portion is also due 
to the diminution of fluid friction within the 
turbine. Owing to the very high steam ve- 
locities in this type of apparatus, the fric- 
tion of the steam passing over the surfaces 
of the buckets mist cause a ‘considerable 
loss, and this probably very much greater 
where the steam carries a large percentage 
of wnoisture than when it is dry or super- 
heated. It is probable, therefore, that the 
larger part of the gain due to superheating 
can be attributed to this cause. 

The prevention of the deposit of water on 
the inside of the turbine casing, also, must 
effect some saving, although this gain is 
probably small as compared with that re- 
sulting from the diminution in the friction 
of the steam as it passes over the surfaces 
of the buckets. 

Whatever the causes may be, there can be 
no doubt that there is a very marked gain 
in efficiency in steam turbines from using 
superheated steam, amounting to about as 
much per degree of superheat as in the 
better class of reciprocating engines. 

The following table, compiled by R. M. 
Neilson, shows the reduction in steam con- 
sumption in steam turbines and reciprocat- 
ing engines due. to superheating. These 
statistics were obtained from a number of 
tests made in this country and in Europe. 
The apparent discrepancy in these tests is 
explained by the statement that there was 
considerable difference in the quality of the 
steam in the different cases, and the engines 
were of different types and of different 
sizes: 


that the condensation in 
the pipes or cylinders of 


m~ -Steam Turbines————_——_. -Reciprocating Engines———_,, 
Percentage Percentage 


Percentage Percentage 


. : : Degrees Reduction Reduction Degrees Reduction Reduction 
the engines IS €XCessive, Fahr. of of Steam per Degree Fahr.of _ of Steam per Degree 
the saving may ne much Superheat wensiimpten Fahr. Superheat Fonnumpuon Fahr. 

. 13 uk 0.47 tos -86 0.25 

greater than this, some- 50 8.0 0.16 A $65 @.22 

: : 60 5-4 0.09 50 12.00 0.24 

times amounting to I per 66 ii o Ig a6 20.55 S56 

cent for every 4 degrees 7 7-5 O.11 a. 8 0.09 

4 7.7 0.09 21 36.4 0.17 

or 5 degrees of super- 100 14.0 Oig 225 33-7 0.15 

heat. 140 12.6 0.09 225 33.1 O.1s 

; ; . 150 19.0 0.13 440 30.9 0.07 
With reciprocating en- 200 23.0 0.115 
260 24.5 0.09 


gines, condensation in 
the cylinder resulting 
from the great difference in temperature be- 
tween the incoming steam and the surfaces 
of the cylinder which have just been ex- 
posed to the temperature of the exhaust 
steam, has been recognized as one of the 
greatest sources of loss. Various means 
have been employed to reduce this loss, 
such, for example, as the use of steam jack- 
ets and reheaters, but these devices add 
materially to the complication of the engine, 
and under the most favorable conditions 
only effect a partial saving. For these rea- 
sons they have not been gencrally adopted 
in power station work. Superheated steam 
has heen found to be a much simpler and 
more effective method of accomplishing this 
result. 


Unfortunately, superheated steam is now 
known to be rather expensive to produce, 
particularly at the higher temperatures, and 
consequently economy in steam consumption 
does not necessarily mean economy in the 
consumption of coal. The chief advantage 
in its use is obviously in the saving which 
can be made at the coal pile, and unless 
this saving can be shown to be sufficient 
to pay for installing and operating the neces- 
sary superheating devices, it will be ex- 
tremely difficult to convince a careful street 
railway manager that it will be profitable 
to use it. 

This is a subject upon which there is a 
vast amount of conflicting information. In 
a number of instances the use of super- 
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heaters has been discontinued either on 
account of mechanical difficulties or because 


there was not a sufficient saving in coal 


to pay for keeping them in service. In 
other cases no mechanical difficulties have 
been experienced, and the saving in coal 
has been all that could be reasonably ex- 
pected. 

It is noteworthy that manufacturers of 
reciprocating engines and steam turbines, as 
well as engineers, while still recognizing 
the value of superheated steam, are dis- 
posed to be much morc conservative than 
formerly in recommending its use. At this 
time, the weight of opinion seems to be in 
favor of a moderate amount of superheat, 
say not exceeding 125 degs. Withyn this 
limit there should be a sufficient saving at 
at the coal pile to justify its use, while the 
temperature is not sufficiently high to cause 
serious mechanical difficulties with any of 
the various types of steam apparatus gen- 
erally used. 

For many years after the inauguration of 
the electric railway industry, power station 
engineers seemed disposed to devote the 
greater part of their energies to perfecting 
the arrangement of engines, generators and 
switching apparatus, frequently neglecting 
the more important, though less showy, boil- 
ers and their accessories. In recent years 
they have come to realize that a larger per- 
centage of saving can be made by a proper 
attention to the design and management 
of the boiler room than in any other depart- 
ment, as it is here that the greater num- 
ber of preventable losses in a power station 
occur. 

The designs of the standard types of 
steam boilers which are now generally used 
have been perfected to such a degree that 
efficiencies as high as 70 to 75 and even 
8o per cent. have been attained under favor- 
able conditions, and there are very few 
improvements which the power station engi- 
neer can suggest which will produce any 
considerable saving in fuel. 

The design of the furnace, as distin- 
guished from the boiler, on the contrary, is 
one requiring careful thought and study, to 
make it conform to the conditions required 
for the perfect combustion of the specific 
kind of fuel which is to be used. Anthra- 
cite coal, owing to its small percentage of 
volatile matter, can be satisfactorily burned 
in almost any kind of furnace, provided 
the grate area and the draft are sufficient 
to burn the quantity required to develop 
the desired capacity, but in the case of 
semi-bituminous and bituminous coals and 
lignites, containing a much larger percen- 
tage of volatile matter, the furnace should 
be so designed that this volatile matter, 
as well as the fixed carbon, will be com- 
pletely burned in order to develop the full 
heating value of the fuel. 

The following conditions are necessary to 
insure the complete combustion of the fuel: 

1. A sufficient supply of air. 

2. Thorough mixture of air and fuel. 

3. A sufficiently high temperature of the 
air and the combustible gases to insure 
their ignition and perfect combustion before 
they come in contact with the cooling sur- 
faces of the boiler. 
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The principal source of loss is due to 
imperfect combustion of the volatile gases, 
which are distilled very rapidly after fresh 
coal ` placed upon the fire, and not be- 
ing mixed with air at a temperature suf- 
ficient to cause ignition, pass off uncon- 
sumed; or the air supply and the tempera- 
ture being sufficient, they are allowed to 
come in contact with the comparatively cool 
surfaces of the boiler, and their tempera- 
ture reduced below the ignition point before 
combustion s completed, so that they es- 
cape when only partially burned. The mix- 
ture, temperature and time are, therefore, 
important factors in the combustion of the 
volatile gases, and it follows that the com- 
bustion chamber should Le of sufficient size 
to allow the gases to become thoroughly 
mixed, and that they should be raised to a 
sufficiently high temperature, and be protect- 
ed by fire-brick walls and arches from the 
cooler surfaces of the boiler shell or tubes 
until the combustible portion has been en- 
tirely consumed. 

As to the proper place to admit the air for 
the combustion of the volatile gases, D. K. 
Clarke says: 

“It is a matter of perfect indifference as 
to effect in what part of the furnace or flue 
it is introduced, provided this all-important 
condition be attended to, namely, that the 
mechanical mixture of the air and gas be 
continuously perfected before the tempera- 
ture of the carbon of the gas, then in a 
state of flame, be reduced below that of 
ignition.” 

A number of furnaces have been devised 
in which the air has been admitted at the 
bridge wall or at the sides or front of 
the furnace above the grate. and there 
have been many ingenious plans for heat- 
ing this air to the proper temperature be- 
fore its admission to the combustion cham- 
ber. Some of these furnaces have been 
fairly successful as a means of reducing 
the smoke, but it is doubtful if the admis- 
sion of air above the grate has ever ma- 
terially increased the efficiency of the fur- 
nace. By far the most common practice is 
to admit all the air through the grate, that 
required for the combustion of the volatile 
gases being heated to the proper tempera- 
ture by passing it through the bed of in- 
candescent fuel. 

In many of the larger railway power sta- 
tions the flue gases are regularly analyzed 
to ascertain the amount and distribution 
of the losses due to incomplete combustion 
and the amount of excess air admitted to 
the furnace. which information is necessary 
to enable those in charge to operate the 
boilers in the most efficient manner. The 
only way in which the waste which takes 
place in the furnace can be detected is by 
such an analysis, and its importance as a 
means of reducing boiler room Icsses is so 
great that it merits a much more general 
use. 

In the combustion of coal the object in 
view is to produce the highest possible per- 
centage of carbon dioxide per unit of fuel 
burned. The higher the percentage of car- 
hon dioxide, the more perfect will be the 
combustion of the fuel and the higher the 
furnace temperature, as is shown from the 
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fact that a pound of carbon burned to carbon 
dioxide will produce 14,000 B.T.U., while 
only 4450 B.T.U. will be produced when, on 
account of an insufficient supply of air, car- 
bon monoxide is formed. The gas analysis 
will show the percentage of carbon dioxide, 
carbon monoxide and oxygen. This infor- 
mation will enable the chemist to determine 
the total heat in the escaping gases, the 
amount of unconsumed gas, and the losses 
due to an excess air supply, and will also 
indicate the cause of these losses and sug- 
vest the proper remedy. 

\ low temperature of escaping gases is 
frequently regarded as an indication of ef- 
ficient furnace conditions, but it is quite as 
likely to be caused by an excess of cold 
air, due to too strong a draft, uneven 
fires, or leakages through the boiler set- 
tings. The true condition of affairs can 
only be revealed by means of an analysis 
of the flue gases. Anything which will in- 
crease our knowledge of the conditions 
which take place within the boiler setting. 
and will permit a more intelligent use of 
fuel, should be encouraged, and for that 
reason the practice of analyzing the flue 
gases is recommended in all railway power 
stations where the cost of fuel is an import ~ 
ant factor in the cost of power. It is al- 
ways preferable to have this analysis made 
by an experienced chemist, but in small sta- 
tions where the saving to be made is not 
sufficient to warrant the employment of 
such a man, it is said to be possible to ob- 
tain fairly satisfactory results from the use 
of one of a number of automatic or semi- 
automatic devices which are now manufac- 
tured for the purpose. 

Mechanical stokers are now almost uni- 
versally employed in electric railway power 
stations, on account of the increased effi- 
ciency over hand-fired furnaces and the re- 
duced cost of operation. In a properly con- 
structed furnace of moderate size, equipped 
with flat grates, an intelligent and careful 
fireman will produce results equally as sat- 
isifactory as any which have been obtained 
with any of the various types of mechanical 
stokers ; but the trouble is that such firemen 
are not plentiful, and it is extremely diffi- 
cult to secure men who will produce uni- 
formly good results for long periods of 
time. For this reason the average fuel 
economy in a railway power station will 
generally be found to be somewhat better 
where the firemen are assisted by some 
form of mechanical stoking device. 

It should be borne in mind, also, that 
in order to economize in space and the in- 
itial cost of the plant, the size of the boilers 
and the rate of combustion has steadily in- 
creased in the last few years until they have 
now reached a point where it is doubtful 
if the larger sizes can be properly stoked 
by hand, even by the most competent fire- 
men. 

The use of mechanical stokers is necessarv 
in connection with these large sizes of boil- 
ers, in order to drive them up to the cap- 
acity required in electric railway plants. 

There can be no doubt that mechanical 
stokers accomplish a considerable saving 
in boiler house labor. A reasonable day’s 
work for a fireman is the shoveling of suff- 
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cient coal for about 500 horse-power of 
boilers, which in a railway. power station 
will amount to from six to eight tons every 
twelve hours. Where automatic stokers are 
used, and coal is delivered to the hoppers 
by gravity, one man should be able to take 
care of about 2,000 horse-power of boilers, 
which is equivalent to a reduction in la- 
bor of 75 per cent. The cost of mainte- 
nance of automatic stokers is somewhat 
greater than that of flat grates, and addi- 
tional labor is required for repairs as well 
as for tending the coal handling machinery 
usually installed in connection with them, so 
that the net saving in labor will be some- 
what less than that indicated above. There 
is a point, of course, at which this saving 
is not sufficient to pay for the additional 
fixed charges and repairs upon the mechani- 
cal stoking devices. This point is reached 
in a boiler plant of about 2,000 horse-power 
capacity. In a plant of greater capacity 
than this, automatic stokers can generally 
be shown to return a sufficient net saving 
to warrant their use, while in smaller plants 
it will frequently be found to be profitable 
to use them on account of the cheaper 
grades of fuel which can be burned and 
the greater capacity which can be gotten 
out of the boilers. 

Perhaps the most difficult problem to be 
solved in connection with the power sta- 
tion is to secure proper attention to details 
of operation by the subordinate employees. 
In the most carefully designed plant, 
equipped with the most efficient types of 
machinery, the results which the railway 
manager and designing engineer may rea- 
sonably expect in the way of economy will 
not be achieved unless the utmost care and 
vigilance are exercised by the operating 
forces. The successful operation of the 
station will depend largely upon the way 


in which the forces are organized, and dis- . 


cipline maintained. Just how the station 
organization should be made up is a ques- 
tion which can only be decided for each 
plant after a careful study of all the con- 
ditions; but it is safe to say that how- 
ever the various departments may be or- 
ganized, there should be one man in su- 
preme authority, possessing considerable 
executive ability as well as a thorough 
practical knowledge of steam and electric- 
ity, whose decision should prevail in the 
event of disagreement among the heads of 
departments or at times of emergency. As 
he is the one who will be held responsible 
for the successful performance of the sta- 
tion, it is essential that whatever regula- 
tions there may be regarding the employ- 
ment of his subordinates, he should have 
full authority to dismiss any who prove to 
be incapable or are not disposed to be at- 
tentive to their duties. It will be practi- 
cally impossible to maintain proper disci- 


pline if among the employees there ares 


those who feel a certain sense of security 
in their position through the influence of 
some one higher in authority than the man 
in charge of the station. 

The work of the greater number of sta- 
tion employees is necessarily of a routine 
character. It is nevertheless important that 
they should he thoroughly instructed in 
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their duties and required to perform them 
with the utmost regularity. For example, 
an oiler employed upon an engine should 
receive instructions as to the minutest de- 
tail of the work that he is required to do. 
He should not only be required to see that 
his lubricators are full and working prop- 
erly, and that every part is receiving a 
sufficient quantity of oil or grease, but he 
should feel of every bearing, and should 
observe every part of the engine as he 
passes around it to assure himself that it 
is in proper operative condition. He 
should be required to perform these duties 
at regular intervals of every 20 or 30 min- 
utes, and his attention should be called to 
the time for him to commence his rounds 
by a bell or whistle, or some other form of 
signal. If there is any part requiring at- 
tention, it should be immediately reported 
to the engineer in charge, who will thus 
be given an opportunity to apply the proper 
remedy before the trouble has developed to 
such an extent as to cause damage or in- 
terruption to the service. If the oiler at- 
tends to his duties properly, there will be 
no trouble from hot bearings, from keys, 
pins or bolts working loose, or from any 
change in the adjustment of any part which 
it is possible to discover when the engine 
is running. 

The work of all other station employees 
should be systematized along the same lines. 
The watch engineers should report in writ- 
ing to the engineer in charge details of the 
apparatus which in their judgment require 
attention, and as soon as the machinery can 
be shut down these parts should be care- 
fully inspected, and if they show signs of 
weakness or excessive wear, immediately 
renewed or repaired. An examination of 
the enclosed parts of the engines and other 
working machinery should also be made at 
frequent intervals and before there are any 


outside evidences of trouble. 


It is necessary that all subordinate em- 
ployees should be under constant super- 
vision to insure a proper attention to their 
duties, but this is especially true of the 
fire room forces. Firemen are not general- 
ly disposed to take as much interest in their 
work as employees in other departments. 
They seem to be content to remain as fire- 
men, and rarely endeavor, by excelling in 
their work, to advance their positions. It 
is in this department that the greatest losses 
will occur through indifference on the part 
of the attendants, and it is therefore of the 
utmost importance that their work should 
be carefully done. The only way to accom- 
plish this known to the writer is to place 
this department in the immediate charge of 
an intelligent and capable man, whose sal- 
ary and the knowledge that the permanency 
of his position will depend upon the re- 
sults produced, will be sufficient for him to 
keep constantly in touch with those imme- 
diately under him and insist upon their per- 
forming their duties properly. 

In most power stations records are kept 
of the coal and water consumption, the 
temperatures of the feed-water and flue 
gases, and the station output, by which the 
performances of the station from month to 
month can be compared. These records 
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furnish a check upon the condition of the 
Station, the manner in which it is oper- 
ated, and assure its being maintained in a 
high state of efficiency. The writer has 
found that in addition to these records an 
occasional test of the entire plant under 
actual operating conditions for periods of, 
say, 24 to 48 hours, are also of great value 
as a means of furnishing definite knowledge 
as to just what the station is capable of do- 
ing. Such tests also have a certain educa- 
tional influence upon the employees, par- 
ticularly the firemen, as they illustrate to 
them what can be done when all engaged 
on the work are exerting their best efforts 
to secure the most efficient results possi- 
ble. 

At the Rhode Island Suburban Railway 
Company’s Manchester Street station all of 
the usual records are kept, and the quanti- 
ties and costs carefully determined for each 
month, and tests of the entire plant are 
also made as suggested above. The writer 
believes that these tests have a sufficient 
influence upon the regular performance of 
the station to justify a brief description of 
it, and the publication of the results in the 
matter of coal consumption from the time 
it was placed in commission, showing the 
gradual improvement in efficiency. 

This station was originally designed for 
the Rhode Island Suburban Railway Com- 
pany to furnish power for its lines oper- 
ating in the vicinity of Providence. It was 
intended to use horizontal units, and two 
1,500-kw. alternating-current units and one 
1,600-kw. direct-current unit were pur- 
chased. Before work on the building had 
progressed beyond the foundations, how- 
ever, it was decided to increase the capacity 
of the station by installing two additional 
direct-current units of 2,500-kw. each. 
This required a number of changes in the 
structure, and necessitated double-decking 
the boiler room in order to provide the 
necessary additional boiler capacity. The 
present equipment of the station consists of 
fourteen horizontal water-tube boilers of 
s20 horse power each. eight on the lower 
floor and six on the upper floor. The boil- 
ers on the lower floor have no superheaters, 
but those on the upper floor are equipped 
with internal superheaters, each made up 
of eighty-four 2-in. tubes, suspended below 
the boiler drums. The superheaters on two 
of the boilers were designed for only 125 
degrees of superheat, and contain 615.3 
square feet of effective heating surface 
each. Those on the other four boilers were 
designed for 150 degrees of superheat, and 
contain 855.5 square feet of heating surface. 
Each boiler has 5.159 square feet of heating 
surface. 

Roney mechanical stokers are used, each 
containing 112 square feet of effective grate 
surface. A 280-tube Green fuel economizer 
is installed directly back of each battery of 
boilers, the flue being so arranged that the 
hot gases may be passed through the econo- 
mizers or directly to the main flue as de- 
sired. The heating surface per square foot 


-of grate is for boilers 46 square feet, for 


economizers 15 square feet, or a total of 
61 square feet. Natural draft is used. The 
hoiler pressure is 145 pounds. There are 
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three horizontal compound engines. with 
cylinders 32 inches and 64x 54 inches, op- 
erating at 94 r.p.m., and two vertical com- 
pound engines with cylinders 42 inches and 
86 x60 inches, operating at 75 r.p.m. All 
of the engine auxiliaries are steam driven. 


Jet condensers are used, the air pumps be-- 


ing of the twin vertical type. The average 
vacuum in the engine cylinders is .25%4 
inches of mercury. There are two alter- 
nating-current generators each of 1,500-kw. 
capacity, delivering current to the line at 
11,000 volts, and one 1,600-kw. and two 
2,500-kw. direct-current generators deliver- 
ing current at 600 volts. The normal ca- 
pacity of the station, therefore, is 96,000 
kilowatts. Direct current is furnished for 
24 hours per day, and alternating current 
from 5 a. m. to I a. m. There are no feed- 
water heaters between the engine cylinders 
and the condensers, but the exhaust steam 
from the auxiliaries is carried to two heat- 
ers located in the basement on the suction 
side of the feed-pumps. These heaters are 
made up of horizontal U-tubes arranged in 
series, the steam entering at the top and 
discharging at the bottom, while the water 
enters at the bottom and discharges at the 
top. Each heater contains 750 square feet 
of heating surface, and in practice all of 
the steam from the auxiliaries is condensed 
and is discharged at a temperature only 
about 35 degrees higher than the incoming 
cold water. The average daily output of 
the station is 102,500 kilowatt-hours. 

The following is the performance of the 
station under actual service corfditions from 
the time it was started in regular service, 
February, 1904. It should be borne in mind 
that the first battery of boilers with super- 
heaters was installed eleven months after 
the station was started, and four months 
thereafter two additional batteries of boil- 
ers with superheaters were commissioned, 
and the performance of the station is there- 
fore given for the period covered by these 
different conditions. 

Eleven months, saturated steam, 
pounds of coal per kilowatt-hour. 

Four months, slightly superheated steam 
(no record of temperature kept), 2.73 
pounds per kilowatt-hour. 

Three months, superheated steam, aver- 
age temperature at engine throttle 465 de- 
grees (102 degrees superheat), 2.46 pounds 
of coal per kilowatt-hour. 

The apparent reduction in coal consump- 
tion per kilowatt-hour with steam super- 
heated about 100 degrees is 14.3 per cent., 
but all of this saving cannot be attributed 
to this cause. A large part of it is un- 
doubtedly due to the increased efficiency 
of the fire room attendants. Probably not 
over 8 to 10 per cent. should be credited to 
the use of superheated steam. 

[The foregoing is a paper read at the 
Philadelphia convention of the American 
Railway Mechanical and Electrical Associa- 
tion.—Ebror. | 
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Steel versus Cast Iron Fly-wheels —Steel 
fly-wheels having a tensile strength of 60,- 
ooo pounds per square inch will stand a 
speed g0 per cent greater than fly-wheels 
made of cast iron. 
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ESTIMATING ON CONTRACT WORK. 


BY LOUIS J. AUERBACHER. 


The problem of estimating is simply one 
of analysis. When figuring on the cost of 
wiring a building according to a set of 
plants and specifications, the contractor 
should first carefully read the specifications 
to ascertain if they contain any unusual re- 
quirements. In reading the specifications 
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switches, distributing boxes, etc., are writ-. 
ten down first. If the contractor has suffi- 
cient time a list of these should be made 
up and sent to two or three manufacturers 
for quotations. If the panels called for 
are standard, the last price of similar goods 
should be used. 

The length of run of the mains in feed- 
ers is then measured and recorded, to- 
gether with the quantity of wire and con- 
duit required; the labor is also estimated. 


ANALYSIS SHEET 


LOCATION OF BUILDING 
ARCHITECT. 

ENGINEER 

OWNER 

ESTIMATES TO BE SENT TO 


TOTAL COST $ 


Amer. Eles. 


FORM A (White). Actual size, 8 inches wide by 12 inches long. 


the contractor should note if he is expected 
to do cutting and plastering, and also note 
if any scaffolding is required. These items 
increase the expense, and if not counted 
lessen the profit. 

The specifications for the wiring of a 
building are usually divided into the fol- 
lowing clauses: 

General Conditions. 
System of Wiring. 
Mains and Feeders. 
Panelboards. 
Circuit Wiring. 
Special Devices. 

If the plans and specifications give the 
complete data, such as the size of feeders 
and the locations of panels, the contractor 
has only to write down the details on an 
analysis sheet (Form A) and add the cost 
of labor. Where the complete data are not 
given it is necessary for the contractor to 
lay out the wiring systems and take the data 
from these. 


The circuits are next measured and the 
length of pipe and wire required written 
down; also fittings, such as elbows, coup- 
lings, lock nuts and bushings. By adding 
10 per cent to the cost of the pipe, the fit- 
ting item is usually provided for. The num- 
ber of outlet boxes, switch boxes, switches, 
receptacles, etc., and the labor for install- 
ing them are then added, together with a 
sum for sundries, such as cartage, car fares, 
inspection fees, etc. 

An estimate should always be on the safe 
side. If better cost prices are obtained later 
these often offset unforeseen contingencies. 
In figuring the labor cost the contractor 
must be guided by past experience and data 
from the cost book. The cost for installing 
conduit is usually quoted at sọ much per 
thousand feet; molding, at so much per 
hundred feet; cleats, at so much per hun- 
dred pair, and so on. 

When making a quotation, the contractor 
must take into consideration the amount of 
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FORM B (White). 


In making up an analysis sheet when esti- 
mating for wiring a building for electric 
lights, using a conduit system, all items 
coming under the head of panels, such as 
meter boards, service boards, panels, 
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Actual size, 8 inches wide by 12 inches long. 


competition. If possible he should find out 
who his competitors are and how they have 
bid on similar work. A good plan is to 
add to the cost of the material a certain 
percentage of profit. This percentage may 
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- be smaller than the percentage added to the 
labor cost, inasmuch as the material can 
be accurately eStimated, whereas labor is 
always an uncertain item, and the percent- 
age added should be larger to compensate 
for the risk. 

In making estimates care must be taken 
to learn the character of the construction 
of the building. When estimating on work 
for a finished house it makes quite a differ- 
ence whether the building is furred or not. 
If furred, the wires are easily “fished”; if 
not, floors must be taken up and the beams 
bored. The cost of labor is naturally double 
in buildings not furred. 

In figuring on a molding job, the fact 
that the ceiling is of lath and plaster and 
therefore requires the molding to be fast- 
ened with screws, makes the cost of labor 
greater than if the ceiling were such that 
nails could be used. In close competition, 
these minor points favor profits. 

In estimating without plans, as is the case 
when one is asked to look over a building, 
the best plan is to figure per outlet. For 
example, on an open-work iron pipe job, 
experience and reference to the cost book 
will indicate that the cost per outlet is, say, 
$3.50. To this must be added the cost of 
feeders and panels. These latter may be 
put down at $20 erected and feeders, if of 
average size, at 35 cents per foot. In fig- 
uring on drop lights, a certain percentage 
should be added to the cost per drop. On 
molding or cleat work the procedure is 
the same. Where the job is large and war- 
rants the drawing of a plan, this should be 
done and an analysis made in order to 
check the prices per unit. 

Another way of estimating is to figure the 
number of lights, and if fairly distributed, 
average them ten to a circuit. If the build- 
ing is of average size, it is safe to assume 
each circuit to be 75 feet long. This will 
give approximately the number of circuit 
feet. The rest of the details, such as feed- 
ers, panels; etc., can be easily approximated. 

When estimating on very large jobs, a 
circuit-detail analysis sheet, such as is 
shown in Form B, is often used. The to- 
tal on this sheet is carried over to the 
general analysis sheet. These analysis 
sheets should be carefully filed in a special 
cabinet. All amendments or changes in 
the plan should be filed with the orig- 
inal. If a contract is obtained the analy- 
sis sheet should be used by the foreman as 
a basis on which to order material. The 
sheet should also be compared with the 
cost books when the work is completed. 
By this means much valuable information 
is often obtained. If the job was un- 
profitable through faults in estimating or 
through uneconomical management, refer- 
ence to similar jobs and an analysis of de- 
tails should indicate where the blame lies. 

Estimating on large buildings should be 
no more difficult than estimating on small 
buildings; if large jobs are treated as a 
group of small jobs, the problem becomes 
quite simple. The cost of labor is naturally 
perplexing; yet there is no reason why on 
a straight job in a new building the time 
should not be practically the same in all 
cases. A man and a helper should put 
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up sO many feet of pipe or molding, as the 
case may be, in a day, and it is the fore- 
man’s duty to get at least that much work 
out of them. By revising the cost system 
as new conditions arise, the cost per unit 
of labor may be made a fairly certain 
item. 

In measuring the number of circuit feet 
on a plan, a rotometer will save time and 
promote accuracy. An instrument of this 
kind made by Kolesch & Co., of New York 
City, is shown in Fig. 1. The little wheel 
is caused to run along the circuit lines 
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FIG. I.—THE ROTOMETER. 


and the dial registers in feet and inches. 
If the drawings are made to a scale of 
1% inch to the foot, the reading is multi- 
plied by 4 to obtain the circuit feet. As 
these measurements do not provide for the 
side wall runs to side outlets and switches 
it is necessary to add a certain number 
of feet to provide for these. A good plan 
is to total the number of side outlets, 
switches and receptacles, also the number 
of circuits for runs to panels, and multiply 
this total by 10 if the ceilings are of me- 
dium height. This will provide for runs 
down to outlet and back to ceiling for a 
run to another outlet or switch. By the 
use of the rotometer the number of circuit 
feet of a large plan can be ascertained in 
a very short time. 
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ENGINE ROOM ECONOMIES. 


An interesting paper upon engine room 
economy was read at the recent Hospital 
Superintendents’ Convention in Boston by 
Chief Engineer Jeremiah C. Long, of the 
Boston City Hospital. The subject was dis- 
cussed entirely from the practical stand- 
point and in a comprehensive, way the es- 
sentials of good practice were emphasized. 
In the main the author devoted his attén- 
tion to the steam ends of the*power and 
distributing plants. At the outset he point- 
ed out the advisability of using high steam 
pressure in preference to low in transmit- 
ting steam to a large group of buildings, 
especially in cases where the maximum dis- 
tance covered approximates 1000 feet. It 
is more economical to carry a pressure of 
g0 pounds underground in a proper size of 
pipe than to use 5 or Io pounds directly in 
the steam main from the power house. 
The reducing valves of the heating system 
will operate as well at one end of the line 
as the other. The principal losses are due 
to radiation and friction. With the proper 
size of pipe the loss due to friction should 
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be about 20 per cent of the radiation loss 
when the sum of the two is a minimum. 
Using 90 pounds pressure the loss is prob- 
ably 30 per cent less than with a pipe 
twice as large and a maximum of 10 
pounds. 

A good method of protecting under- 
ground pipes not laid in brick ducts is to 
lay them, covered with asbestos and hair 
felt in a box made of 2-inch plank. The 
loss in pipes protected in this way should 
not exceed 20 per cent of the loss in the 
case of bare pipes. In connection with the 
heating system Mr. Long presented the fol- 
lowing metnod of estimating the total 
square feet of area required in the heating 
coils: To one-tenth of the wall surface 
add the full glass surface; to this sum add 
the cubical contents of the building divided 
by 100. Then eight-tenths of the total will 
be the area of coils required for direct ra- 
diation, and for indirect radiation multiply 
by 1.5 instead of by 8. 

A large part of the paper was devoted 
to the discussion of various leaks in plants. 
All these cost money, but the importance of 
stopping, them is not always appreciated. 
Losses often occur through the carting 
away of unburned coal in the ashes, which 
may arise from poorly set or constructed 
grates in the boiler furnaces or from the 
careless permitting of clinkers on the fur- 
nace wall. When these are finally dis- 
lodged the brickwork sometimes comes 
down, leaving gaps through which un- 
burned fuel falls into the ash pits. Leaks 
at pipe joints are frequently encountered 
and the use of higher pressures has in- 
creased the tendency to trouble. Pipe 
clamps should be used only temporarily, as 
their constant application tends to produce 
a patched-up system liable to go to pieces 
suddenly and cause great trouble. Piston 
rod stuffing boxes should not be allowed to 
leak on the supposition that a rod is run- 
ning free when it 1s leaking. If an engine 
is out of line or the piston needs re-center- 
ing either will become worse daily if al- 
lowed to continue. Some plants allow 
blow-off cocks to leak just a little to keep 
them free. This is an expensive policy, 
and if the water contains scale the deposits 
are sure to make trouble in time by clog- 
ging. With feed water at 40° F. and steam 
at 100 pounds pressure a loss of I pound of 
coal occurs for each 33 pounds of water 
passing through the blow-off cock. This 
applies as well to sterilizers and leaky safety 
valves. 

If the suction valves on a steam pump 
leak the water is forced back into the tank, 
and if the discharge valves and check valves 
on the feed pipe leak water will be forced 
back into the pump cylinder. This is all 
useless and expensive work. 

A recent test at the Massachusetts In- 
stitute of Technology made upon a 6-inch 
uncovered steam pipe carrying 100 pounds 
pressure per square inch in a still room 
at 72° F. gave a loss of 14.5 B.T.U. per 
foot of length. On this basis a 6-inch bare 
pipe carrying 100 pounds and roo feet in 
length would cause a loss of 87,000 heat 
units per hour. Allowing 75 per cent eff- 
ciency in the burning of the coal, about 8.7 
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pounds of coal per hour would be required 
to make good this loss on a calorific power 
of 14,000 B.T.U. per pound, and in a year 
at $3.50 per ton the waste would amount to 
$131.40. The best pipe coverings on the 
market will reduce this 75 per cent. An- 
other source of loss comes from not using 
exhaust steam in heating feed water. Live 
steam should be cut off from steam tables, 
hot water boilers, stock kettles, dish warm- 
ers and sterilizers where such equipment 
is not in use. In the engineering depart- 
ment of a hospital it is easy for the laun- 
dry machinery to be a special source of 
trouble. Engine leaks, shaky shafts, slip- 
ping belts, toothless cogwheels, dry room 
doors carelessly left open and similar de- 
fections do not increase operating economy. 
Temporary repairs in such cases should not 
be allowed to become permanent, where 
new parts can readily be obtained. 

The final section of the paper discussed 


Protection Against Potential Rises in 
Transmission Systems—lIt is well known 
that in the operation of extra high potential 
systems of distribution of electrical energy 
certain conditions tend to the production of 
dangerous rises in the potential of parts of 
the system. In order that these may be 
rendered harmless, it is essential that ade- 
quate means be provided to relieve the 
strain thus thrown on the insulation of the 
circuit, both as regards transmission lines 
and machinery. M. M. E. Dusangey, in a 
paper read before the Société Internationale 
des Electriciens, discusses the types of ap- 


paratus now in use by various Continental 


companies for this purpose on systems 
working up to 30,000 volts. As predispos- 
ing causes to pressure rises, he mentions 
(a) Atmospheric influences; (b) Reson- 
ance; (c) A sudden break in the circuit; 
(d) Accidental contact with other systems 
at a higher pressure. The author divides 
protective devices into two classes: (1) In- 
termittent; (2) Continuqus. Those in the 
former class are designed to give a mo- 
mentary discharge to earth by way of a 
suitable arrangement of spark gaps, having 
means provided for destroying the result- 
ant arc, and a limiting resistance in the path 
of the discharge. The second class includes 
high resistances of liquid or metal wire 
always in circuit and arranged to pass any 
excess voltage to earth. These give a con- 
tinual energy loss, and are known as “over- 
voltage discharges.” The location of such 
apparatus cannot always be determined 
originally, but as a general rule protective 
devices are placed at the entrance and exit 
of lines to and from sub-stations and power 
stations, and at the junctions of under- 
ground lines and overhead trunks. Other 
devices are added subsequently at such 
places as are found necessary. The author 
proceeds to describe several devices in use. 
In one case (Société d’Energie Electrique 
du Littoral Méditerranéan) lightning ar- 


AMERICAN ELECTRICIAN 


at’ considerable length the disadvantages 
of boiler scale. The heat conducting power 
of scale is in general only about 74 per cent 
that of iron; 1/16 inch of scale means 15 
per cent more fuel; 14 inch of scale, 60 per 
cent, and 4 inch, 150 per cent. Under good 
conditions the temperature of steam at 90 
pounds pressure is 320° F. With 1⁄4 inch 
of scale the boiler must be heated almost 
to a low redness, 700° F., in order to raise 
steam to 90 pounds. Above 600° iron be- 
comes brittle and granular from carboni- 
zation or corrosion to a cast-iron state, and 
the danger of explosion is great. On a fair 
average a 125-h.p. boiler would in one year 
use 20 per cent more fuel than with pure 
water, if the scale were allowed to accumu- 
late. At 5 pounds of coal per horse-power- 
hour, 2730 tons would be burned per year 
of full load running, costing at $3.50 per 
ton, $9555. The presence of scale would 
increase this cost by nearly $2000. 


Abstracts from Foreign Contemporaries 


resters are arranged with 16 air-gaps in se- 
ries for 10,000 volts, each gap being 1.25 
mm., and having eight carbon resistances of 
250 ohms each, arranged in series to earth. 
For 30,000 volts, 48 gaps and resistance 
totalling 8000 ohms, are in use. As an “over- 
voltage discharger”. the same company uses 
nine air-gaps of 1.5 mm. in series, with 10,- 
ooo ohms resistance in three sets arranged 


in A between the wires. Lightning arresters 


of the horn and magnetic blow-out types 
are also in use. When used as lightning 
arresters by the Société d’Energie Elec- 
trique de Grenoble et Voiron, a resistance 
of 8000 ohms (wet sand) to earth and one 
air-gap of 7 mm. are in combination for 
15,000 volts. The same horn arresters, 
when connected as over-voltage discharg- 
ers, have 14,000 to 15,000 ohms in series. 
Another company (Société Hydroélectrique 
de Vizille) uses earthenware tubes filled 
with water as limiting resistances. These 
are 80 cms. long for 10,000 volts. Still 
another company (Cie Vaudoise des Forces 
Motrices des Lacs de Joux et de Orbe) 
arranges for a jet of water from a tank 
to fall into a metal cup connected to the 
earthed plate of a horn arrester. The water 
flows from these cups into a second tank 
kept at earth potential. A modification of 
this device (Société Hydro-électrique de 
Guiers) used as an over-voltage discharger, 
is an arrangement of three water jets from 
an earthed iron pipe, playing on terminal 
plates connected one to each line. The au- 
thor concludes with the following suggested 
arrangement of protective devices: Out- 
side the station, protected from the weath- 
er, lightning arresters, of either the horn 
or magnetic blowout type, are connected 
between each line and earth. Between this 
and the station, spark gaps are arranged 
in series between each wire and earth (by 
way of high resistance) to act as an over- 
voltage discharger; this is arranged to op- 
erate at 50 per cent. excess pressure. In- 
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side the station a continuous discharge of 
0.2 to 0.5 of an ampere takes place by way 
of a high resistance to earth. Between this 
and the switches kicking coils are inserted, 
and again between the switches and ma- 
chines similar kicking coils. Still another 
discharger of horn arresters and non-in- 
ductive resistances is connected in A be- 
tween the switches and machine kicking 
coils. 

Electric Ignition Device for Gas 
Engines.—In electrical ignition devices for 
internal-combustion engines using charges 
of varying thermal value, it is of great im- 
portance that the time of firing should be 
capable of variation according to the rate 
of inflammation of the fuel used. An ar- 
rangement devised for this purpose is de- 
scribed in the Mechanical Engineer, and 
consists of an improved trip mechanism for 
use with a low-tension magneto with an 
oscillating armature. Fig. 1 is a view in 
side elevation of the mechanism. The ar- 
mature of the magneto, which is of the 
usual low-tension type, is actuated by a 
bell-crank lever A through a rod A,. The 
bell-crank lever is moved through the 
necessary arc to produce the oscillation of 
the armature by means of a reciprocating 
rod B pushing—during a portion of its 
stroke—against a trip lever C pivoted at C, 
and connected to the rod D at D,, the re- 


FIG. I.—ELECTRIC IGNITION DEVICE FOR GAS 


ENGINES, 


ciprocating rod B being driven by a crank 
E on the half motion shaft X of the en- 
gine. When the point B, of the reciprocat- 
ing tripping rod B moves below the point 
of the trip lever C the springs on the mag- 
neto or an auxiliary spring such as F op- 
erate to pull the bell-crank lever A back 
to its normal position, and at the same time 
cause the end of the rod D to strike against 
the contact lever G of the sparking device 
and thus cause contact to be broken in the 
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cylinder whereby a spark is produced. The 
reciprocating tripping rod B is supported 
near its tripping point by a pin working in a 
slot B, By moving the pin transversely 
with respect to the line of movement of the 
rod B the time of the release of the arma- 
ture and consequently of the spark can be 
varied as desired. A convenient method of 
accomplishing this regulation is to make the 
pin in the form of an eccentric H capable 
of being rotated on the fixed pin H,, thus 
raising or lowering the orbit of the travel 
of the trip point B, of the reciprocating 
tripping rod B. 


Motor - Driving Arrangement for 
Lathes. — The accompanying illustrations 
show a recent design of lathe headstock 
directly driven by means of an electric 
motor. In this design the lathe spindle and 
the first and other motion shafts are easily 
accessible for the adjustment or removal of 
their bearings; the motor is so arranged as 
not to interfere with the accessibility of the 
various parts of the lathe mechanism, and 
so as to occupy a minimum of space, while 
at the same time the arrangement of the 
gearing is such that the usual lateral move- 
ment of the motor spindle while running 
is allowed for. Referring to the illustra- 
tions, fðr which we are indebted to the 
Mechanical Engineer, the face plate A is 
driven directly by a pinion B secured to 
the back of the face plate. A transverse 
shaft C passes beneath the lathe spindle D, 
to which is directly coupled by an ordinary 
flange coupling E, the electric motor F. 
This first transverse shaft C carries a pin- 
ion G gearing with a pinion H on a sec- 
ond shaft J. The shaft J also carries a 
bevel pinion, K, gear- 
ing with a bevel wheel, 
L, fast upon a shaft, 
M, and which may be 
termed the first mo- 
tion shaft of the lathe. 
Since the transverse 
motor shaft, C, drives 
through spur gearing, 
it is obvious that it 
may be allowed end 
play sufficient to give 
the motor armature 
the endwise movement 
necessary. With this 
end in view the pinion 
G is made slightly 
narrower in face than 
the pinion H, the teeth 
of the former thus 
remaining later ally 
within the teeth of the 


oor 
RS 
— 
= 
— 
—r 
Lacs vetoed 
—— 
oe 

= 
mne 
omarmen 


AUEININDUNI 


latter notwithstand- 
ing the endwise move- 
ment. The end of 


the shaft C remote l 

from the motor and the corresponding end 
of the shaft J are carried in a bracket N. 
This bracket is shown more clearly in Fig. 
2, and its lower depending end is bolted 
to a standard O cast on the headstock base 
P, and it is so shaped as to form one-half 
of the journal of each shaft C J, the other 
half of each journal being formed hy caps, 
Q R, while, as shown in Fig. 3, an aper- 
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ture is formed in its lower depending part 
for the passage of a shaft S, forming part 
of the usual lathe gearing. The inner end 
of the shaft J is carried by a bearing se- 
cured to the top of a second pedestal T cast 
on the headstock base P, this bearing being 
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of the lathe where it is out of the way, and 
where, owing to its position, it may be ar- 
ranged so closely to the lathe that little 
if any greater width is required. Further, 
since the transverse motor shaft C is below 
the spindle D, the bearing of the latter may 


TR, 


FIG. 3.—MOTOR-DRIVING ARRANGEMENT FOR LATHES. 


also provided with a cap U. The “first 
speed” of drive for the lathe passes through 
a pinion V upon the first motion shaft M 
directly to the face plate pinion, B, and the 
pair of pinions G H, the bevel wheel L, 
and pinion K. The other speeds desired are 
obtained by the use of pinions of various 
proportions upon the first motion shaft and 
upon the shaft S, which is beneath and par- 
allel therewith, connecting and disconnect- 
ing devices (not. shown) being employed 
and the ultimate drive taking place in all 
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FIG. 2.— MOTOR-DRIVING ARRANGEMENT FOR LATHES. 


cases through the faceplate pinion B and 
the pinion V on the first motion shaft M 
gearing therewith. The motor F, driving 
the first transverse shaft C, is directly 
coupled to that shaft by the coupling E and 
is arranged at the rear of the lathe. The 
arrangement possesses several advantages 
over those ordinarily used, in that ıt a!l- 
lows of the placing of the motor to the rear 


ve adjusted or it may be bodily removed 
without interfering with the driving gear; 
while the first motion shaft M, the second 
transverse shaft J, and the transverse mo- 
tor shaft C may all be removed successively 
in the order named, or their bearings be 
adjusted in their original position. 


Calculations of Mean fpherical Can- 
dle-Power.—J. Wild contributes to a re- 
cent number of the Electrical Engineer an 
account of a method by which the mean 
spherical candle-power of an ordinary in- 
candescent lamp can be calculated with an 
error not greater than % per cent. from 
measurements taken at angles differing by 
30 degrees. Measurements taken every 30 
degrees would not suffice in the testing of 
an arc lamp or any source of light the 
candle-power of which undergoes great 
changes at small angular differences, but for 
ordinary incandescent lamps the mean 
spherical candle-power calculated every 30 
degrees is sufficiently accurate for ordinary 
purposes. The method is simply to multi- 
ply the measured values of the mean cir- 
cular candle-power at angles of o, 30, 60 
and go degrees above and below the hori- 
zontal with certain factors and to add the 
products to obtain the mean spherical can- 
dle-power. These multiplying factors with 
which the circular candle-power at differ- 
ent angles is to be multiplied are as fol- 
lows: 


—_— 


Multiplying 

' Factor. 

Angle go deg. above horizontal.......... 0.017 
; o deg. above horizontal.......... 0.1295 

“ 30 deg. above horizontal.......... 0.224 

ss o deg. horizontal................ 0.259 

“ 30 deg. below horizontal.......... 0.224 
“60 deg. below horizontal.......... 0.1295 

“ go deg. below horizontal.......... 0.017 


Economy of Arc Lamps. —The Elek- 
trotechnische Zettschrift publishes a long 
discussion of the economy of various types 
of arc lamps with special reference to the, 
number connected in series. It is pointed 
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out that there are a great many different 
factors besides energy consumption which 
must be taken into account in determining 
the economy of a given type of lamp, and 
the article contains a number of tables and 
diagrams comparing the economy of the 
different lamps with respect to energy con- 
sumption alone. The following table gives 
the watts consumed in order to obtain 2,- 
ooo Hefner candles with ordinary carbons 
and with flame arc lamps: 


Ordinary Carbons. 


110 volts, 2 lamps in series, 1250 watts. 
110 volts, 3 lamps in series, 1060 watts. 
220 volts, 4 lamps in series, 1575 watts. 
220 volts, 5 lamps in series, 1350 watts. 
220 volts, 6 lamps in series, 1350 watts. 
Flame Arc Lamps. 
110 vols, 2 lamps in series, 800 watts. 
220 volts, 4 lamps in series, 950 watts. 
220 volts, 5 lamps in series, 1000 watts. 


These results are of interest when light- 
ing installations are planned for towns of 
medium size. Many customers, for instance, 
can use two or three arc lamps, but no 
more. At 220 volts it is necessary to use 
a larger number of lamps, whereby the cost 
of installation is increased. Moreover, with 
the same consumption of energy less light 
is Obtained. Further, it will be noticed that 
the connection of six lamps in series is not 
superior to five lamps. {Ít may be differ- 
ent, however, if in a larger installation a 
certain number of lamps is prescribed. If 
sixty lamps are required, it will be possible 
to get more light by connecting six lamps 
in series than five in series. For instance, 
13.2 kilowatts give in such a case 20,000 
Hefner candles for ten circuits each con- 
taining six lamps in series and each con- 
suming 1.32 kilowatts. The same energy 
gives 16,800 Hefner candles in twelve cir- 
cuits each containing five lamps in series 
and each consuming 1.1 kilowatts. With 
enclosed arc lamps the energy consumption 
is almost always higher, enclosed lamps 
being superior only for small intensities of 
light. The whole situation is, however, 
changed if the consumption of carbons, cost 
of attendance, interest and depreciation are 
considered. It is shown that for small in- 
tensities of light the enclosed lamp is quite 
economical. The connection of six lamps 
in series at 220 volts is no more economical 
than a connection of five. For small light 
intensities and short hours of burning, four 
lamps in series may be more economical 
than six lamps. With the flame arc, four 
lamps in series at 220 volts are not less 
economical than five lamps in series. The 
flame arc lamp is to be taken into consid- 
eration only for great light intensities, such 
as 1000 Hefner candles at 110 volts and 
2000 Hefner candles at 220 volts, but for 
all practical conditions the flame arc is 
more economical than other types of lamps. 
The superiority of three lamps in series 
over two lamps in series appears only at 
longer hours of burning or with greater 
light intensity. In every respect 220 volts 
appears to be less economical than 110 volts 
for arc lamp installations. There is no 
difference between alternating and direct 
current with respect to flame arcs. Ordi- 
narily arc lamps, however, when operated 
with alternating current, three in series, at 
110 volts, consume about 60 to 70 per cent 
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more energy for the same light than with 
direct current, three lamps in series, and 40 
to 50 per cent more energy than with direct 
current, two lamps in series. 


Brush - Holder. —The London Electrician 
contains an illustrated description of the 
brush-holder shown by Fig. 4 herewith. 
A spiral spring serves fo exert a uniform 
pressure of the brush on the commutator 
and this is enclosed in a cartridge-shaped 
arm of the brush-holder and thus pro- 


FIG. 4.—BRUSH-HOLDER. 


tected from dust and accidental injury. The 
milled nut, A, serves to adjust the pres- 
sure of the spring. The latter presses 
against a small plunger which abuts at one 
end against the face of the cam, B, clamped 
to the brush spindle, C, while the other end 
of the spring passes through the hollow nut, 
A. When the brush wears away sufficiently 
to be of no further use, a small projection, 
D, coming in contact with the head of the 
plunger prevents any further descent of 
the brush. The metal parts of the brush- 
holder cannot, therefore, damage the com- 
mutator. The cam, B, is of such shape 
that the brush when lifted off the com- 


FIG. 5.—BRUSH-HOLDER. 


mutator remains in this position, thus al- 
lowing any adjustments to be made and 
facilitating the renewal of the brush. 


Direct-Current Power Transmission— 
In a lecture delivered before the British 
Association for the Advancement of Science 
on “The Distribution of Power,” Prof. 
Ayrton spoke in favor of the use of high- 
tension direct-current for power transmis- 
sion and distribution. Direct-current pos- 
sesses an advantage over alternating-cur- 
rent in that there is less liability of break- 
down of insulation, since from the point 
of view of economical transmission 60,000 
effective volts alternating is the same as 
60,000 volts direct, yet from the point of 
breakdown of insulation 60,000 effective 
volts alternating is as bad as 85,000 volts 
direct, and may be worse than 100,000 volts 
direct-current. There is, further, with di- 
rect-current, no question about self-induc- 
tion reducing the current, and hence, no 
objection to putting the conductors as far 
apart as the risk of brush discharge may 
necessitate. There is also no question about 
capacity current nor resonance troubles, etc. 
The author also states as another advan- 
tage of direct-current transmission, as car- 
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ried out by Thury, that it is the current 
which is kept constant and the voltage 
which is automatically raised when the de- 
mand for power is increased. It is easier 
to maintain constancy of the current flow- 
ing along a long circuit than to prevent the 
bobbing up and down of the voltage at the 
distant end of a long transmission line and 
“that irritating dancing of the lights.” Con- 
stant current has also its well-known dis- 
advantages, but these would not come into 


play if the constant current were not taken 


into houses, etc., but were used to drive 
motor-generators in sub-stations. 


Some Recent o 
Electrical Patents 


Motor Controller. —Figs. i and 2 
illustrate diagrammatically the feature of 
a patent recently issued to Mr. Samuel S. 
Neu, of New York, covering an improved 
motor-starter, this feature consisting of an 
arrangement for opening the shunt field 
circuit of the motor whenever the arma- 
ture is shut down, the opening of the field 
circuit taking place after the armature has 
been brought to rest by the dynamic brak- 
ing effect due to close-circuiting the arma- 
ture with the field excited. The dia- 
grams show two methods of accomplishing 
the desired result; in Fig. 1, the field cir- 
cuit is opened by the lever, under the in- 
fluence of a helical spring, after it has been 


FIG. I.— MOTOR CONTROLLER. 


released by the magnet in the armature 
circuit; in Fig. 2, the starting arm, when 
thrown to the off position by its spring in 
the usual manner, first short-circuits the 
armature by resting on the contact on 
which it is shown in the diagram, and then 
opens the field circuit by moving the switch 
lever, j, away from its contact stop. In Fig. 
1, the armature is short-circuited in the 
same way, the starting lever resting on the 
button, and the current flowing in the 
armature due to its generator action while 
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running on its own momentum holds the 
field circuit closed; as soon as the arma- 
ture current dies, the magnet releases the 


FIG. 2.—MOTOR CONTROLLER. 


armature, thereby opening the field circuit. 
Patent No. 800,816. 


Metallic Wire Conduit.—Several ef- 
forts have been made to produce a metal 


FIG. 5. FIG. 6. 


interior conduit which would have all of 
the mechanical merits of the old wooden 
moulding without its demerits from the in- 
surance and esthetic standpoints. The 
accompanying illustrations, Figs. 3 and 
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FIG. 3.—METALLIC WIRE CONDUIT. 


4, taken from a patent issued to Mr. 
Henry C. Ayres, of Greenville, Ohio, show 
one of the latest of these devices. The 
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conduit comprises a metal trough, 4, hav- 
ing short slots (B, B) punched in its sides 
at suitable intervals; a series of shelves, C, 
having end lugs to fit in the slots, and a 
cover, K, to close the under side of the, 
trough. The shelves support the wires, as 
indicated in the cross-sectional view, Fig: 
4, and also provide a means of holding 
the cover in place, the latter being held on 


FIG. 4.—METALLIC WIRE CONDUIT. 


by screws tapping into the holes D, D, in 
the centers of the shelves. Patent No. 
800,052. 


Magneto for Gas Engine Ignition.—- 


The disadvantages of having to renew | 


primary battery cells and recharge storage 
cells have stimulated inventive effort along 
the lines of magnetic generators for this 
class of service. One of the arrangements 
recently devised and patented by Mr. Gott-- 
lob Honold, of Stuttgart, Germany, is illus- 
trated herewith. Mr. Honold’s method con- 
sists broadly of short-circuiting the mag- 
netic armature until 
the moment for igni- 
tion and then releas- 
ing the short-circuit 
abruptly while the 
armature winding is 
in a position of max- 
imum activity. The 
conta&t which short- 
circuits the armature 
is bridged by a con- 
denser in order to en- 
hance the effect of re- 
leasing the short-cir- 
cuit. Fig. 6 shows this arrangement in its 
simplest form, the entire armature winding 
being short-circuited by the contact k until 
It is raised by the timing cam, k. In Fig. 
5, only half of the winding is affected, and 
in Fig. 7 two windings are employed, one 
a relatively low-potential winding which is 
short-circuited until the ignition moment, 
and the other of many turns of finer wire 
which is connected to the igniter plug and 
is affected by the first winding transformer 
fashion. Patent No. 802,291. 


FIG. Z- 


NOTES. 


Central Battery System “ Discovered” in 
Germany. —The Germans have progressed 
telephonically to the central energy stage. 
The whole of the Berlin telephone network 
is being reconstructed and adapted to the 
central battery system, which has been in 
use in this country for many years. “The 
most striking feature of the new telephone 


[Vor. XVII. No. 11. 

apparatus,” writes a correspondent, “is the 
absence of any crank for actuating the sig- 
nalling apparatus, it being only required to 
take the receiver off the hook, when the 
current from the exchange battery lights 
up a small glow lamp there. By reciprocat- 
ing movements of the hook, flickering sig- 
nals can be produced at the exchange.” 


Wireless Telegraphy and the President's 
Trip.—The suggested plan of the President 
to return from New Orleans on one of the 
Government war vessels, keeping in touch 
with affairs on shore by wireless teleg- 
raphy during the four days’ voyage, only 
furnished another illustration of the way 
in which electricity overthrows antiquated 
precedents. There has long been a tradition 
that no President should leave United 
States territory while in office, and we re- 
call no other instance in which this has 
been done. In some quarters there is held 
the idea that the deck of a warship is Gov- 
ernment soil, and that President Roosevelt's 
trip violates no tradition after all. How- 
ever that may be, wireless telegraphy fur- 
nishes the means of keeping the Chief Exe- 
cutive’s hand upon the helm with essential- 
ly the same grip which is manifested at the 
White House itself, so there would seem to 
be no occasion for alarm on the part of 
those who fear that the Ship of State will 
be striking the rocks during the absence 
of its Pilot from the wheel-house. It is 
just a neat example of remote control, 
which every electrician knows to be per- 
fectly feasible. 


The Fruits of Municipal: Control.—A cor- 
respondent throws some light on the in- 
ner workings of electric plants under mu- 
nicipal control, in the following letter, 
names being omitted for obvious reasons: 

You may state through the columns of your 
paper that I have resigned as superintendent and 
manager of the ————————— Municipal Elec- 
tric Light plant and have accepted a‘similar po- 
sition with the Electric Light & 


Power Company. The plant at 
while under my management was prosperous; but 


became involved in politics, and is fast going 


down hill. Mr. ————————— was appointed 
in my place; but Poor Man! he only lasted 
four days; burnt out a machine, got hold of a 
live wire and they carried his body home on a 
stretcher. 

According to a clipping from a local pa- 
per which our correspondent enclosed, it 
appears that this victim of circumstances 
had been employed as a fireman and engi- 
neer. His chief had asked for the munifi- 
cent salary of $70 per month, and the trus- 
tees tried to hold him with a compromise 
salary of $65, but without avail. The fre- 
man was then placed in charge with the 
above unfortunate result. The plant was 
shut down and the town was without light 
for some time. An inexperienced man 
finally essayed to take charge and the ser- 
vice has since been abominable. The clip- 
ping ends with these words: “It has been 
proved that trying to run thousand-dollar 
machinery with fifty-cent help isn’t econ- 
omy and one of these days the board will 
come to realize it.” 
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Kansas Gas, Water and Electric Associa- 
tion.—The eighth annual meeting of the 
Kansas Gas, Water, Electric Light and 
Street Railway Association was held at the 
Mercantile Club, Kansas City, Kansas, Oc- 
tober 13 and 14. The election of officers 
for 1905-6 resulted as follows: President, 
W. E. Sweezy, of Junction City, Kan.; first 
vice-president, S. W. Sterrett, of Kansas 
City, Kan.; second vice-president, F. D. 
Aley, of Wichita, Kan,; third vice-presi- 
dent, C. L. Brown, of Abilene, Kan.; secre- 
tary and treasurer, James D. Nicholson, 
Newton, Kan. The new executive commit- 
tee consists of E. Springer, W. R. Morrison 
and J. C. Nicholson. 


International Exposition at Milan, Italy.— 
In order to appropriately celebrate the com- 
pletion of the Simplon tunnel, an interna- 
tional exposition under royal patronage will 
be held in Milan, Italy, from May to 
November, 1906. This will be the 
largest European exposition ever held 
outside of Paris. Every branch of art, 
science, agriculture and the industries 
will be given ample space and adequate 
opportunities for exhibition. The entire 
fair will cover an area of more than 
10,764,200 sq .ft., of which one-quarter 
will be covered by buildings. Nearly 
every country in the world will be rep- 
resented. The commissioners for the , 
United States section are J. H. Gore and 
L. S. Ware. Mr. Gore’s address is, 
care of George Washington University, 
Washington, D. C. 


Illinois State Electric Association.—At 
the sixth annual convention of this as- 
sociation, held at the National Hotel, 
Peoria, Ill., October 5 and 6, the follow- 
ing officers were elected: President, D. 
Davis, Litchfield; first vice-president, 
J. N. C. Shumway, Taylorville; second 
vice-president, E. L. Brown, Elmwood; 
third vice-president, E. McDonald, Lin- 
coln; fourth vice-president, E. H. Gray, 
El Paso; treasurer, W. J. Day, Bement; 
secretary, H. E. Chubbock, La Salle. 
Executive Committee—W. B. McKinley, 
Champaign; E. G. Schmidt, Springfield; F. 
J. Baker, Chicago; S. S. Davis, Moline; 
E. B. Hillman, Quincy. 


Underwriters’ National Electric Association. 
—The annual meeting of the electrical com- 
mittee of the Underwriters’ National Elec- 
tric Association will be held in the rooms 
of the New York Board of Fire Under- 
writers, 32 Nassau Street, on Wednesday, 
December 6. As in the past, the meeting 
will be open to all interested in the matter 
of rules for the installation of electric wir- 
ing and apparatus, as contained in the Na- 
tional Electric Code. Reports of commit- 
tees and all suggestions for changes in the 
code to be acted on at this meeting should 
be in the hands of the secretary, C. M. God- 
dard, by November 5, in order that they 
may be printed for the meeting. The secre- 
tary’s address is 55 Kilby St., Boston, Mass. 
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W. W. Freeman. 


W. W. Freeman, vice-president and gen- 
eral manager of the Edison Electric Illu- 
minating Company, of Brooklyn, N. Y., 
was born in Exeter, Ontario, Canada, on 
June 8, 1872. He was educated in the 
grammar and high schools of Canada and 
began his business career on coming to New 
York in February, 1889. He became at 
that time stenographer and secretary to the 
general manager of the Edison Electric Illu- 
minating Company, of Brooklyn. The com- 
pany was just beginning operations, having 
obtained its charter from the City of Brook- 
lyn but a few months prior to that date. 
Mr. Freeman was, therefore, the first em- 
ploye of the company, outside of the exec- 
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utive officers, and thus became familiar 
with the history and the operations of the 
company in all its departments as the busi- 
ness developed and the company expanded. 
After serving for about two years in the 
capacity referred to, he was promoted to 
the position of assistant to the secretary 
and treasurer of the company retaining this 
position until January, 1895, when he was 
made assistant secretary. In January, 1898, 
Mr. Freeman was appointed secretary of 
the company and given entire charge of the 
conduct of the business, including the solic- 
itation of new business, the dealings with 
the company’s customers and with the pub- 
lic, in addition to executive duties. Early 
in January, while still retaining the office 
of secretary, he was also appointed treas- 
urer, and elected a director. Last June 
he was elected vice-president and general 
manager of the company, retaining the office 
of treasurer, but resigning that of secretary. 
Mr. Freeman is also at the present time 
vice-president and treasurer of the Kings 
County Electric Light & Power Company: 
secretary and treasurer of the Amsterdam 
Electric Light, Heat & Power Company; 
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director and treasurer of the Electrical 
Testing Laboratory, and president and 
treasurer of the Rubber Balloon Company 
of America. He is also a member of the 
Manufacturers’ Association of New York, 
and a member of the Brooklyn Club, Cres- 
cent Athletic Club, Ridge Club, and also 
president of the Congregational Club of 
Brooklyn. 


—_——-2-9—___—__—_ 


Western Association of Electrical Inspec- 
tors.—A meeting of the Western Associa- 
tion of Electrical Inspectors was held in the 
Assembly Rooms of the Chicago Underwrit- 
ers’ Association on Thursday and Friday, 
October 5 and 6° The secretary's report in- 
dicated a membership of one hundred and 
fourteen, sixty-six of whom are connected 
with municipal departments, forty-six serve 
insurance interests and two are employed by 

public service corporations not en- 
gaged in the electrical business. Since 
its organization the association has is- 
sued eight bulletins and seven committee 
reports, consisting in all of fifty-one 
pages of printed matter. Out of the 
large number of recommendations for 
changes in the National Electrical Code, 
the association only saw fit to endorse 
six. Several interesting committee re- 
ports covering various phases of elec- 
trical inspection work were discussed. 
In view of the short time permitted for 
the consideration of subjects allotted to 
special committees, the general excel- 
lence of reports submitted to the associa- 
tion has been a source of great encour- 
agement to its officers and members. 
Four additional special committees were 
appointed to undertake the investigation 
of-the following subjects: Electric crane 
wiring, underground systems, induction 
motors, and co-operation with National 
Electrical Associations. The next meet- 
ing is scheduled to be held at Indianapo- 
lis, Ind., in October, 1906. 


Michigan Electric Association, —This asso- 
ciation held its second annual meeting at 
the Griswold House, Detroit, Mich., on Oc- 
tober 10. The papers read and discussed 
were as follows: “Rates,” by W. F. Kingan, 
Detroit; “High Efficiéncy, High Candle- 
power Incandescent Lighting Units,” by 
Francis W. Willcox, of Harrison, N. J.; 
“Constant-Speed Motors and Centrifugal 
Pumps: Their Advantage to Waterworks 
Plants,” by P. D. Denman, Detroit; “Uni- 
form Accounting and Its Relation to Cost 
Determination,” by S. G. Carleton, Sault 
Ste. Marie, Mich.; “Electric Heating De- 
vices,” by H. W. Hillman, Schenectady, N. 
Y., and “Lightning Arresters,” by Robert S. 
Stewart, Detroit. The new officers of the 
association are: President, William Chan- 
dler, Sault Ste. Marie; vice-president, F. 
S. Hubbell, Milford; secretary and treas- 
urer, A. C. Marshall, Port Huron. 
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Some Lessons from a Smali Plant. 

It is always interesting to inspect a plant 
with the idea of ascertaining at what points 
its production economy suffers, or of no- 
ting especially effective methods of opera- 
tion. While in many cases conditions which 
are not apparent on the surface determine 
the wisdom of a design, it is generally 
possible to pick out various features in a 
given layout of machinery which should 
not be overlooked in other propositions. 
The idea prevails in some quarters that 
the study of old plants is of little impor- 
tance in comparison with the analysis of 
new designs, but in the effort to secure 
high efficiency of operation there is surely 
as much profit for the engineer in examin- 
ing abnormal specimens in the power sta- 
tion line as there is for the physician in 
the study of disease. That more thorough 
studies of older plants are needed is evi- 
denced by the defects which are irequently 
permitted to appear in even the most mod- 
ern installations. 


A suggestive installation is the local elec- 
tric light plant of a New England town 
of about 4,000 population. In the com- 
munity served, the sale of electricity fot 
lighting exceeds the sale of gas by the ratio 
of 7 to I, and the gross earnings per capita 
are $5.09, a figure surpassed by few of the 
largest stations in that state. With such 
excellent receipts there should be the op- 
portunity, of rolling up attractive net earn- 
ings by the reduction of the operating ratio 
to the lowest point consistent with proper 
maintenance. During the last fiscal year the 
gross earnings of the electric plant were 
$19,462, and the operating expenses $11,720. 
Of the latter, $6,425 was expended at the 
station. The equipment consists of two 
150-h.p. boilers and 350 kilowatts of gen- 
erating machine, all the units being of the 
old 133-cycle type, belt-driven from non- 
condensing engines. Such a combination 
certainly promises little in the way of fuel 
economy, and the resulting inefficiency of 
plant operation becomes all the more strik- 
ing when the station labor account is con- 
sidered. No figures are at hand covering 
wages, but as the power house force consists 
of one day man and one night attendant, 
their combined salaries probably do not ex- 
ceed 15 per cent. of the total operating 
expenses. The duties of engineer and fire- 
men are both performed by a single indi- 
vidual, who signals for help with the station 
whistle in case anything goes wrong. 


The coal handling scheme in the plant is 
decidedly uneconomical, although one 
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would not expect mechanical conveyors and 
automatic stokers in so small an installation. 
The point of loss lies in the needless extra 
labor of shoveling between the coal cars 
Coal is brought to the 
plant in the railroad cars and shoveled 


and the grates. 


upward over the sides of the cars into 
out-of-door bins. Three men are often 
employed in this work, and their wages 
enter into the cost per ton delivered re- 


_ gardless of whether they are on the railroad, 


the coal dealer’s or the electric light com- 


pqny’s pay roll. 
is shoveled by the regular fireman into 


From the bins the coal 


a hand barrow, wheeled a distance of some 
40 feet to the boiler room, dumped upon 
the floor and finally shoveled into the fur- 
Various other faulty features of 
operation might be cited, but it will serve 


naces. 


our present purpose to touch upon but 
two points. In the boiler room the high- 
pressure piping leading to the feed pump 
was found to be uninsulated, leading to a 
waste of heat, and consequently of fuel, 
while in the dynamo room some of the wir- 
ing was discovered to be in a bad tangle 
capable of causing serious trouble. 


@ _——-¢-2-@-————____- 
The Qatlook for Heavy Electric Tractfon. 


For certainly a decade electrical engi- 
neers have looked forward with the most 
intense interest to the time when the steam 
locomotive shall be driven from its place 
in trunk line service. That day may still 
be far ahead, but the purchase of twenty- 
five alternating-current locomotives at $30,- 
ooo each by the New York, New Haven & 
Hartford R. R. as announced at the Phila- 
delphia Convention of the American Street 
Railway Association, indicates that the prob- 
lem is in a fair way to be solved. The 
large developments in process in the termi- 
nal service at New York on the part of the 
New York Central and Pennsylvania lines 
show conclusively that the steam locomo- 
tive—admirable machine as it is in many 
respects—is doomed to extinction within the 
largest centers of population, and that the 
suburban service in the near future in and 
about progressive metropolitan circles will 
be handled by electricity in a manner that 
will be a revelation to the traveling pub- 
lic and a source of enlarged financial sat- 
isfaction to the directors and stockholders 
of the transportation companies. Now 
comes the New Haven with a proposition of 
such breadth and far-sighted departure from 
previous standards that our acceptance of 


_the triumph of electricity in suburban ser- 


vice seems but the assured anticipation of 
still greater progress. 
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It is a matter of small significance that 
these new 78-ton 1,600-h.p. machines are to 
be operated for the present on the New 
York Centrals direct-current lines be- 
tween Woodlawn and the Grand Central 
station. The ability of these locomotives 
to operate upon both alternating and direct- 
current circuits is indeed an achievement of 
which single-phase commutating motor de- 
signers may be proud, but the key to the 
trunk line problem lies in the production 
of so large a motor as 400 horse-power, with 
its armature directly connected to the shaft 
without gearing, and multiple-unit control 
with alternating-current external supply in 
the neighborhood of 3,000 volts. 

EER O O ELR 
Central Station Publicity. 

Methods of securing new central station 
business have frequently been discussed in 
these columns, and it is gratifying to note 
the progressive efforts now being made in 
many quarters to increase the electrical out- 
put of both large and small plants. Un- 
less it be the question of fighting munici- 
pal ownership, there is perhaps no other 
matter now before central station men com- 
manding more widespread interest than does 
the problem of publicity. It is certainly of 
sufficient importance to justify a few ad- 
ditional comments at this time. 


The variety of ways in which a central 
station manager can attract public attention 
to his service are, of course, multitudinous. 
Perhaps the best advertisement of all is a 
quality of service which surpasses that of 
other communities in the same general vi- 
cinity. People are constantly traveling 
about from place to place in these days of 
automobiles and interurban electric rail- 
ways, and during the hours of darkness the 
contrast between the well-lighted streets and 
stores of one town and the run-down, gone- 
to-seed appearance of a neighboring town 
served by decayed Welsbachs and sputter- 
ing gas or oil street lamps is certainly too 
great to pass unnoticed. It is not an easy 
matter to estimate the influence of first- 
class street and commercial lighting upon 
the development and prosperity of a given 
community, but there is no possible doubt 
that well-illuminated thoroughfares and 
buildings are essential to the lasting pros- 
perity of any city, large or small, which 
is face to face with modern competitive con- 
ditions. It means a great deal to a town 
whether commercial travelers “size it up” 
as a “dead” or a “live”? community, and 
while something besides electric lights is 
needed to establish and maintain a 
reputation for business aggressiveness, there 
are very few places of a solid, successful 
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character which are served with poor illu- 
mination. We have no desire to provoke 
anything but friendly rivalry between cen- 
tral stations in the same general vicinity in 
suggesting that a little local newspaper em- 
phasis of good service is sometimes worth 
much more than it costs. First, last and all 
the time, the central station manager must 
remember that the more the public can 
be brought to realize the good service it is 
receiving the less chance there is for the 
politician and the municipal 
cranks to injure his business. 


ownership 


The Edison companies are doing a great 
deal to educate the public in the advan- 
tages of electric light and power service. 
In its last monthly bulletin, for example, 
the Boston Edison Company, brings out a 
number of points which ought to be gen- 
erally appreciated by and brought home 
to the consumer. The company consid- 
ers the state in which we should find our- 
selves if we had no incandescent lamps, 
but were thrust back into the gas-kerosene 
era, choking over the sulphurous fumes 
of eight-day matches, breathing the vitiated 
air of homes illuminated by open flames, 
sweltering under the heat of gas chande- 
liers in churches and theatres, and at night 
wandering along streets shrouded in dark- 
ness. To lose the incandescent lamp would 
be one of the greatest calamities the world 
could know. The company points out the 
decreased expense for redecorating where 
electricity is used and states that real es- 
tate agents testify that an electrically light- 
ed building need not be redecorated but 
once in two years, at the least, compared 
with about twice as often in gas or oil 
lighted rooms. Owners are on record who 
allow tenants a lower rent in consideration 
of their using electricity instead of gas or 
oil. These points are well appreciated by 
central station managers, but that is not 
so much the issue as the education of the 
public to the more extended use of elec- 
tricity. Publicity in some form is the only 
method of accomplishing this result. 


An effective means of attracting the at- 
tention of the discriminating public con- 
sists in the employment of an architect in 
the erection of power plant and sub-sta- 
tions. The day has passed when perma- 
nent engineering structures have any ex- 
cuse for being of hideous appearance. The 
pumping stations of the Metropolitan Wa- 
ter Board, in the suburbs of Boston, have 
long been famous for their architectural 
attractiveness, and the work of the build- 
ing designer in such plants as the Sub- 
way and the Kingsbridge power houses and 
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the Waterside Edison station in New York 
proves that the central station may be no 
less architecturally pleasing than the pic- 
ture gallery. The new plant of the Cam- 
bridge (Mass.) Electric Light Company is 
another example of the erection of a power 
house on the border of a superb riverside 
parkway, the building being in such har- 
mony with its ultimate surroundings as to 
add to the landscape’s attractiveness. Ques- 
tions of this kind cannot be- well expressed 
in dollars and cents, but it is certain that 
money expended to establish a public repu- 
tation for solidity, permanence and saga- 
cious adaptation of means to ends is well 
worth while. 


The power field is so vast that no central 
station man ought ever to be at a loss to 
find a suitable subject for his advertise- 
ments. All that is necessary is sufficient 
knowledge of different kinds of business 
to enable the particular advantages of elec- 
tricity to be pressed home suitably in each 
case. Thus, in a chemical laboratory the 
cleanliness and compactness of the electric 
motor and light commend themselves, while 
in the large coffee and spice grinding house 
the ability of the motor to operate under 
the severe conditions of pepper and other 
dust needs to be brought forward. Cer- 
tain advantages are common to all busi- 
nesses. For example, the proper use of 
electricity in a formerly gas lighted store 
almost immediately produces a greater vol- 
ume of trade, a better average class of 
business and freer buying attitude on the 
part of customers. 


Finally, the application of the electric 
sign is a whole field in itself. In its haste 
to supply customers with signs a station 
should not overlook its own advertising. 
All through the “territory supplied with 
Boston Edison current, one finds the poles 
each labeled with a neat tin plate marked 
“Edison Light” in white letters upon a 
black background. A drawing of a light- 
ed incandescent lamp occupies the center 
of the plate, and the whole affair is so 
neat that its presence is permitted even 
in the heart of the Metropolitan Park sys- 
tem—a privilege which we believe is ex- 
tended to no other advertiser. The Walden 
Electric Light Company uses an attractive 
illuminated sign at its offices, consisting of 
incandescent lamps disposed in the form of 
a horse-shoe magnet, with the company’s 
name in the center. All these points count 
in the aggregate, and are in part respon- 
sible for the enormous extension in the 
use of electricity common to progressive 
communities. 
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CONSTRUCTION OF A CONDENSER FOR A 
JUMP-SPARK C6IL. 


In the October number, instructions were 
given for constructing a jump-spark coil for 
gas-engine ignition purposes, and while this 
coil will give good results at the terminals 
of the secondary when current is supplied 
to the primary, its efficiency is materially 
increased by the addition of a condenser. 
Such a piece of apparatus is made of tin- 
foil, each sheet being insulated from the 
next by some dielectric. 

The capacity of a condenser is expressed 
by the formula: C = K ~— d, in which K 
is a constant depending on the specific in- 
ductive capacity of the dielectric; A, the 
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with additional lumps of the substance on 
the top sheet. The dish may then be placed 
in a moderately warm oven, when the par- 
afin will melt and saturate the paper. If 
properly done the sheets of paper will be 
semi-transparent. This dish may then be 
removed and each sheet of paper lifted 
separately, so that any surplus paraffin may 
flow off. The paper should then be allowed 
to dry. Another, and better way so far as 
results are concerned, is to heat each sheet 
of paper so as to drive off the air and 
moisture and pass it through a bath of melt- 
ed paraffin. The paper, which will rapid- 
ly absorb the paraffin, should then be 


drained of any surplus and dried. 
Any one of three different methods of 
building the condenser may be adopted; 


FIG. I.—ELECTRIC CONDENSER. 


total area of the tinfoil, and d the distance 
between one sheet and the next. It is évi- 
dent, therefore, that the capacity depends 
directly on the nearness of the sheets to 
each other and the value of the dielectric 
constant for the material separating them, 
so that the more compact the condenser, the 
greater its efficiency; and this should be 
borne in mind when assembling the con- 
denser. 

A condenser suitable for the jump-spark 
coil described last month may be made of 
6o sheets of tin-foil, 314 ins. by 9 ins. Any 
other size might be used provided the area 
of the tin-foil in the completed coil is the 
same, the size given being chosen so as 
to enable the builder to fasten the condenser 
to the base of the coil. The tin-foil may be 
purchased from dealers in electrical instru- 
ments, or directly from the makers. Par- 
affined paper may be used as the dielectric, 
and this may be prepared by the person 
building the condenser. For this purpose 
a thin bond paper is most suitable. The 
sheets of paper should be a trifle larger 
than the sheets of tin-foil so that there will 
be a clear margin of about 14 in. around the 
edges of the tin-foil, A few more sheets 
of paper than tin-foil should be provided. 

The paper should be carefully inspected 
for flaws, cracks and pin holes; these may 
be easily detected by holding each sheet of 
paper between the eye and a strong light. 
All defective sheets should be rejected. The 
selected sheets should then be dipped in a 
paraffin bath. Two plans may be followed 
in thus treating the paper. All the sheets 
may be laid in a flat dish such as is used 
in developing photographs, and some shav- 
‘ings of paraffin placed between each sheet 


but allowance must be made in the size of 
the tin-foil to suit the method. In the meth- 
od illustrated by Fig. 2 the ends of the tin- 
foil are made to overlap the sheets of pa- 
per. Another method is to provide addi- 
tional strips of tin-foil about an inch wide, 
for overlapping purposes, while a third 
method is to solder half of the number of 
sheets of tin-foil to a copper strip, and the 
other half to another copper strip, so that 
the two resemble books having leaves of 
tin-foil. - 

In assembling the condenser, two pieces 
of hard wood, preferably maple, and slight- 
ly larger in size than the paper sheets, are 
fitted with bolts as indicated in Fig. 1, and 


FIG. 2.—DETAIL VIEW OF CONDENSER. 


the condenser is built up on the bottom 
piece. Two sheets of parafhned paper are 
laid on the wood, and in the center is placed 
á sheet of tin-foil overlapping to the right. 
Over this is placed a sheet of paraffined 
paper and then a sheet of tin-foil overlap- 
ping to the left. On this is placed another 
sheet of paper, then a sheet of tin-foil and 
so on, building up a pile of alternate sheets 
of paper and tin-foil; the latter projecting 
at the right and at the left alternately, un- 
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til the last shee of tin-foil has been laid. 
On top of this are placed at least two 
sheets of paper and then the top part of 
the frame is applied and the nuts screwed 
down as tightly as possible. 

The condenser should now be placed in 
a moderately heated oven, or better still 
on a sand bath over a Bunsen flame, care 
being exercised in the latter case to avoid 
overheating. As the paraffin melts, the 
bolts may be further tightened until all of 
the surplus paraffin is pressed out. The 
condenser should then be removed and al- 
lowed to cool. 

When the paraffin becomes hard, the con- 
denser may be unbolted and the projecting 
leaves of tin-foil bent up under the con- 
necting bolt or binding post, as indicated 
in Fig. 2. This bolt should be headed with 
a flat piece of copper, the pressure of the 
corner bolts being sufficient to hold it in 
contact with the tin-foil leaves upon which 
it rests. After the top piece of wood is se- 
curely fastened, the condenser is ready for 
connection. One terminal should be con- 
nected to the break pillar, or mount, and 
the other terminal of the condenser to the 
break spring, or vibrator. 
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PRACTICAL NOTES ON BOILER FEEDING 
APPARATUS. 


The Economizer, 


BY CHARLES L. HUBBARD. 


Economizers are commonly made up of 
vertical cast-iron pipes about 4 inches in 
diameter and ọ feet high, connected at top 
and bottom by headers. Each header is in 
turn connected with pipes running length- 
wise, one at the top and one at the bottom, 
outside the brick chamber enclosing the 
apparatus. Each tube is provided with a 
geared scraper which travels up and down 
continuously for the purpose of removing 
the soot. A section of the Green econ- 
omizer with its surrounding brickwork is 
shown in Fig. 1. The mechanism for oper- 
ating the scrapers is seen at the top and 
may be driven by a belt from some con- 
venient shaft or by an independent engine 
or motor. The feed water is forced into 
the economizer by the boiler feed pump at 
the lower branch nearest the point of exit 
of the gases and leaves through the upper 
branch pipe at the other end. The series of 
pipes and headers are enclosed in a brick 
chamber through which the furnace gases 
are caused to pass on their way to the 
chimney. The space below the lower head- 
ers is for the accumulation of soot removed 
by the scrapers. This soot must be re- 
moved at frequent intervals. - 

There are various ways of locating the 
economizer with relation to the boilers and 
chimney flue, depending upon the condi- 
tions to be met in each particular case. 
Dampers and flues should be provided so 
that the gases may be passed either through 
the economizer or turned directly into the 
chimney, in case it is desired to clean or 
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repair the economizer at any time. One 
disadvantage in the use of an apparatus 
of this kind comes from the fact that it re- 
duces the draft of the chimney somewhat 
Owing to the increased friction of the gases 
and also to their reduced temperature. 

Provision must be made for this either 
by the use of mechanical draft or by pro- 
viding a more powerful chimney than would 
otherwise be necessary. The percentage of 
saving by the use of an economizer will 
depend on circumstances, but can be de- 
termined approximately by the general 
formula given for feed-water heaters. 

The average of nine tests reported by 
Mr. William R. Roney in a paper read be- 
fore the American Society of Mechanical 
Engineers showed the rise in temperature 
of the feed water in passing through the 
economizer to be 140°, with a correspond- 
ing drop of 257° in the temperature of the 
furnace gases. The average saving in fuel 
for the same tests was 13.8 per cent. These 
results will of course vary somewhat in 
different cases. While economizers are 
commonly used for the purpose of reducing 
the cost of fuel, they are also installed in 
connection with existing boiler plants for 
increasing their capacity. The addition of 
an economizer is in effect adding to the 
heating surface of the boilers, although ‘the 


additional surface cannot be rated on the 


same basis per square foot, owing to the 
reduced temperature of the gases to which 
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FIG. I.—ECONOMIZER. 


it is exposed. The percentage of saving 
in fuel by the use of an economizer may be 
taken as representing approximately, under 
average conditions, the increase in boiler 
capacity, should the same amount of fuel 
be burned as before the economizer was in- 
stalled. It is customary under ordinary 
conditions to provide from 414 to 5 square 
feet of heating surface in the economizer 
for each boiler horse-power. 
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METER TESTING EQUIPMENT. 


BY R. L. ELLIS. 


Some time ago the writer had occasion 
to design a testing arrangement for a com- 
pany which had installed between 3000 and 
4000 meters. On investigating the matter, 
he was struck very forcibly with the mea- 
greness of detail of other boards obtainable, 
and this paucity of design leads him to be- 
lieve that a description of the design as 
finally installed might prove interesting. 
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borne in mind, however, that the two neu- 
trals are grounded, as well as the negative 
of the 500-volt circuit, or are arranged so 
that they can be grounded when desired. 

In testing a 110-volt, direct-current meter 
switch A is thrown up, switch B may be 
either up or down, and switch C is on con- 
tact No. 4. The test meter is connected 
at D, the potential coil being connected to 
one side of the field coil of the meter; the 
other side of the potential coil of the meter 
is connected at E, a voltmeter is connected 
at F and an ammeter at G. 

In testing a 220-volt, direct-current me- 
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FIG. I.—METER TESTING CONNECTIONS. 


The problem was somewhat complicated 
owing to the fact that there were so many 
kinds of meters to test. There were 500- 
volt, 220-volt and r10-volt, direct-current 
meters; 220-volt and 110-volt, alternating- 
current meters; 220-volt, three-wire, direct- 
current meters, and 220-volt, three-wire, 
alternating-current meters, making in all 
seven distinct varieties. 

The diagram of connections for the test 
board is given in Fig. 1. A is a double- 
pole, double-throw switch; B is a similar 
switch arranged as a pole-changing device ; 
C is a single-pole, four-throw switch for 
connecting the potential leads to the meter ; 
D is a triple-pole, single-throw switch with 
leads for connecting the test meter; E is 
a binding post for the potential connection 
to the meter; F is a similar connection 
for a voltmeter or the potential coil of a 
wattmeter, depending on which is being 
used; G is an ammeter connection, with 
double-pole, single-throw switch if desired. 
A line of single-pole switches is installed 
for connecting the load which is shown as 
a bank of lamps in the engraving. On the 
board as finally built the load consisted of 
a bank of lamps for non-inductive work, 
which was supplemented with motors and 
arc lamps when an inductive load was 
wanted. A feature of the board is the use 
of the same working voltage at the board 
regardless of the rated voltage of the meter 
under test; that is, the current going 


through the fields of the meter is at a poten- | 


tial of 110 volts always, regardless of the 
voltage across the potential coil of the meter. 

The test of each of the different types of 
meter will be considered separately and 
the different switch positions given so as 
to make the operation clear. It should be 


ter, both switches 4 and B are thrown up, 
switch C is on contact No. 1, and the other 
connections are the same as when testing a 
I10-volt, direct-current meter. 

In testing a 220-volt, three-wire, direct- 
current meter, the connections are the same 
as in testing a 110-volt, direct-current me- 
ter, with both fields in series. It should 
be noted, however, that this arrangement 
doubles the speed of the meter and conse- 
quently the constant. 

In testing a 110-volt, alternating-current 
meter, switch A is down, switch B may be 
either up or down, and switch C is on con- 
tact No. 4. The other connections are the 
same as for testing a 110-volt, direct-cur- 
rent meter, with the exception that in alter- 
nating-current work with an inductive load 
a wattmeter is substituted in place of the 
ammeter and voltmeter. 

In testing a 220-volt, alternating-current 
two-wire meter, switch A is down, switch 
B up and switch C is on contact No. 2. The 
other connections are the same as when 
testing a 110-volt, direct-current meter. 

In testing a 220-volt, alternating-current, 
three-wire meter, the connections are the 
same as when testing a 110-volt, alternat- 
ing-current meter with both fields in series. 
The constant is doubled in this case, as in 
that of the 220-volt, three-wire, direct-cur- 
rent meter. - 

In testing a 500-volt, direct-current meter, 
switch A is up, switch B down, switch C 
on contact No. 3, and the other connections 
are the same as when testing a 110-volt, 
direct-current meter. 

While the board described may not have 
the best possible arrangement, it was most 
convenient for the particular conditions met 
with in the case under discussion. 
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THB KELLOGG COMMON-BATTERY TELE- 
PHONE SYSTEM. 


BY W. S. HENRY. 


The telephone system installed in one of 
the Keystone Telephone Company’s ex- 
changes in Philadelphia by the Kellogg 
Switchboard & Supply Company is shown 
in the accompanying diagram. At the sub- 
scriber’s station, when the receiver rests on 
the hook, the bell and condenser are in 
series across the two-line wires, and hence 
the bell can be rung by the ordinary alter- 
nating current used for ringing purposes. 
The receiver is short-circuited, and the 
transmitter, T, and an impedance or choke 
coil, J, are on open circuit. When the re- 
ceiver is removed from the hook, the impe- 
dance coil and transmitter are connected 
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the condenser and receiver. . Talking into 
the transmitter produces a rapid fluctua- 
tion in the strength of the battery current 
in the line circuit, thus affecting the distant 
telephone. 

The exchange circuits operate as follows: 
When the receiver rests on the hook the 
condenser in the subscriber's instrument 
prevents the flow of battery current through 
the subscriber’s telephone; but when the re- 
ceiver is taken off the hook, sufficient cur- 
rent flows from battery +B’ through g — g’ 
— T — I — line relay LR — B’ to cause LR 
to attract its armature, thus causing the line 
lamp, L, to light. The operator replies by 
inserting the answering plug, AP, in the 
proper jack and closing the listening key. 

Current will flow from B through g — 
cut-off relay, CO — sleeve side of circuit 
—relay SA back to B, which causes the 
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The operator proceeds to complete the 
connection by touching the tip of the calling 
plug, CP, to sleeve, s, of the jack belonging 
to the line wanted. If the line is busy, due 
to a plug being in a jack of that line at 
some other section, a click will be pro- 
duced in the operator’s receiver in the fol- 
lowing manner: Current flowing from a 
battery through a 100-ohm relay — sleeve 
side of some cord circuit — sleeve, $s, — 
tip, t’ of calling plug — a — 5,000-ohm test 
relay, R, to ground, causes R to close its 
circuit, which short-circuits the impedance 
coil, J”, thus producing a sharp increase in 
the current through the primary, p, which 
causes a click in the pperator’s receiver. 
The operator then informs the waiting sub- 
scriber that the line called for is busy. If 
the line is not busy, s, as well as # will be 
at the same potential as the ground; relay 
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in series across the two-line wires. In par- 
allel with the impedance coil is a circuit 
containing the condenser and receiver. Cur- 
rent from the central office battery cannot 
flow through the receiver on account of the 
condenser in series with it, but it can readi- 
ly flow through the impedance coil and 
transmitter, little or none of it passes 
25 ohms, is designed to allow the trans- 
mitter to receive the requisite amount of 
current from the central office battery to 
properly operate it. The higher frequen- 
cy voice current arriving from the line 
passes through the condenser, receiver and 
transmitter, little or none of it passes 
through the impedance coil. because it of- 
fers on account of its inductance, a much 
greater opposition to such a current than 


500-ohm cut-off relay CO to attract its ar- 
mature, thereby cutting out the line re- 
lay, LR, which in turn extinguishes the line 
lamp and also connects the two-line wires 
to the jack. Current can now flow and 
close both the supervisory relays, SA and 
ST, because the line circuit is closed at the 
subscriber’s instrument. The closing of the 
relay, SJ, opens the circuit through the 
answering supervisory lamp, AL, and thus 
prevents the lighting of the latter at this 
time. The operator can now communicate 


* with the subscriber. The operator’s receiver 


and a condenser are connected in series 
across the cord conductors, but there is also 
a condenser, CC’, in each cord conductor 
between the operator’s head set and the 
subscriber’s line circuit. 


LR will not be affected and no click will 
be produced. If the line is not busy, the 
operator inserts the plug in the jack, which 
will operate the cut-off relay, CO’. She 
then opens her listening key and closes her 
ringing key. 

Current now flows from B’ through the 
ground — cut-off relay, CO’ — sleeves, s, 
of jack and plug — resistance, r, back to 
battery, thus holding the cut-off relay closed 
while the ringing current flows from the 
generator through the tip side of the line— 
subscriber’s bell and condenser—sleeve side 
of line—resistance, r—battery B’—ground to 
generator. When the ringing key is re- 
leased, current flows from B’ through 
ground—cut-off relay, CO’—sleeve, s, of 
jack and plug—relay, SC—back to battery, 
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which keeps both relays, CO’ and SC, 
closed. The closing of SC causes current 
to flow from B’ through ground —e— 
calling supervisory lamp, CL (which it 
causes to light) to battery. The lamp, CL, 
will remain lighted until the subscriber 
called takes his receiver off the hook. Cur- 
rent can then flow from B’ through relay, 
TC—#’'—tip side of line—subscriber’s trans- 
mitter and impedance coil—sleeve side of 
line—s—relay, SC—back to battery. This 
causes the relay TC to close, thus opening 
at e the circuit through the calling super- 
visory lamp, CL, which is an indication to 
the operator that the called subscriber has 
answered his telephone call. All three re- 
lays—CO , SC, TC—are now energized, and 
the condition of the circuit while the two 
subscribers are holding a conversation is 
shown at (a). | 

It will be seen from this diagram that 
each subscriber’s circuit is supplied with 
current from a separate battery, there being 
a 100-ohm relay, which also acts as an im- 
pedance coil, between each terminal of each 
battery and the line wires. The battery 
and one of these relays on each side of 
the cord circuit are shunted by a 500-ohm 
cut-off relay whose resistance is sufficient- 
ly high not to deprive the line circuit of all 
the current necessary for the operation of 
the transmitters, and yet not too high to 
cause this roo-ohm relay to open when the 
receiver rests on the hook switch. 

As stated, each subscriber’s transmitter 
receives current from a separate battery 
through two inductive resistances, that is, 
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FIG. 3.—CONNECTIONS FOR STANLEY-G. I. 
SWITCH. 

relays. A fluctuation of current in the orig- 
inal subscriber’s circuit produces a similar 
fluctuating difference of potential between 
points, z y, which will produce a fluctuat- 
ing charge upon the two condensers, C C 
which will, in turn, produce a fluctuating 
flow of current through the called sub- 
scriber’s circuit. 

When the subscribers hang up their re- 
ceivers, the supervisory relays, TA and TC, 
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are deprived of current and hence release 
their armatures, which cause the supervis- 
ory lamps, AL and CL, to light, thus noti- 
fying the operator that she should pull out 
the plugs, which restores the circuit to its 
normal condition. 


———-¢-2-——————__—_- 


HIGH-TENSION, CIRCUIT-BREAKING 
DEVICES. 


BY W. T. FERNANDEZ. 


The improved type “H” high-tension oil 
switch is quicker in action and more re- 
liable than the type “H” switches previ- 
ously described. The mechanical features 
have been improved so as to eliminate the 
possibility of “pumping” and by rendering 
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the mechanism more rapid in its action, 
prevent to some extent the formation of 
explosive gases in the oil pots when the 
switch is opened under load or short-cir- 
cuit conditions. The added improvements 
are illustrated in Fig. 1. A is a solenoid 
which releases the locking device, L, and 
permits the driving mechanism to operate 
when the operating current is applied, as 
follows: When the control switch is 
thrown in, the motor, clutch coil and lock- 
ing solenoid A are energized at the same 
instant, with the result that the locking 
device is released and the motor drives 
the switch home; the mechanism is then 
locked and cannot return to its first posi- 
tion until the control switch has been 
thrown in that direction. The diagram of 
control connections for the type “H-3” 
switch is the same as for the other types 
of “H” switches, but the frame wiring 1s 
different and is illustrated in Fig. 2. As 
the crank shaft is locked when it arrives 
at either the open or closed position, cam 
adjustment is unnecessary and the only at- 
tention the switch requires is oiling at regu- 
lar intervals in addition to regular clean- 
ing. 

The control connections of the solenoid 
type of main-line switch manufactured by 
the Stanley-G. I. Electric Manufacturing 


579 


Company are illustrated in Fig. 3. The 
driving power is furnished by the solenoids 
SS and taken up by dash-pots at the end of 
the switch’s travel. 

It will be seen that the soft-iron cores, C, 
which are attached to the steel band, SB, 
which is in turn attached to the crank 
wheel, W, may move freely in the solenoids 
and thus turn the crank shaft through an 
angle of 180 degrees, resulting in throwing 
the circuit contacts either into or out of the ` 
oil-pot contacts. 

The headboard switches, HB, correspond 
to the movable fingers of the G. E. type 
“H” switch and are actuated by the crank 
shaft, so that the operating circuit.is auto- 
matically shifted from the coil last used 
to the coil to be used in the next operation 
of the switch, 

It will be found with this type of switch 
that the automatic switch, HB, will some- 
times stick, thus causing the oil switch tc 
pump. This condition may be brought 
about by several causes; the contact clips 
may be too tight, the headboard may be out 
of line, or the dash-pots may be defective 
in operation. The “pumping” effect may 
be eliminated to a great extent by discon- 
necting the master clips, MC, but the cause 
of the trouble should always be located 
and repaired before the switch is again 
put in service. If the clips are too tight 
they should be spread apart; the headboard 
should be lined up and the dash-pots exam- 
ined. The rawhide washers may sometimes 
become dry and bind on the sides of the 
pots, or if the switches are located where 
there is considerable variation in tempera- 
ture, the washers will become stiff in cold 
weather and bind on the sides of the pots, 
seriously affecting the operation of the 
switch. It will be found advisable to re- 
move the washers and rub them well with 
graphite; this will result in reliable opera- 
tion. 

The automatic switch should be lubri- 
cated with vaseline at regular intervals, so 
that it will not bind on the contact clips. 
Another cause of trouble is the breaking 
of the steel bands, SB, at the point where 
they are riveted around the pin of the cores. 
This trouble may be obviate! by substitut- 
ing for the rivets the style of clamp shown 
in Fig. 4. The solenoid coils are wound 
for a momentary application of current, 
so that failure of the automatic switch to 
operate promptly will cause these coils to 
heat up and eventually to burn out. The 
control switch lights indicate when the 
automatic switch sticks, for if the control 
switch is thrown into the “close” or “open” 
position and the signal lights indicate an 
opposite position, it is evident that the au- 
tomatic switch is sticking and requires im- 
mediate attention to prevent the burning 
out of the solenoids. The moving parts 
should be oiled at regular intervals and the 
mechanism of the switch kept absolutely 
clean, to ihsure effective operation. 

In addition to the above described types 
of main line switches, there is used for in- 
dividual machines, and in some cases, small 
feeders, a type “K” hand and solenoid- 
operated switch, as illustrated in Fig. 5. 
Tt must be remembered that whereas the 
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G. E. and Stanley-G. I. main-line switches 
have a total break of twenty-eight inches in 
oil, the type “K” has a break of but eight 
inches, and is, therefore, limited in its cap- 
acity to about 600 amperes under short- 
circuit conditions, and should be equipped 
with a limit relay in addition to the regu- 
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lar time-limit device as mentioned in a for- 
mer article. 

Fig. 5 illustrates the mechanism of the 
type “K” switch, in which the toggle joint, 
TT, is operated by the lever, HL, or by 
the mechanism shown in Fig. 7 (G. E.) and 
in Fig. 8 (Anderson). Both mechanisms 
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are of the solenoid type and consist of a 
“close” and “open” coil, actuated by direct 
current from a control switch similar to 
that used with the main-line switches. 

On the switch mechanism the principal 
parts to be watched are the bolts 
holding the toggle mechanism to- 
gether, as this type of switch opens 
by gravity and not by a power drive 
as in the main-line types. 

Where the solenoid mechanisms are 
used, the adjustment of the reach 
rod, which extends from the mech- 
anism to the switch proper, should 
be marked after it has been properly 
adjusted, and inspected at regular in- 
tervals thereafter so that any slack- 
ing of that rod may be promptly 
noted and repaired. As a precau- 
tiomary measure, the oil should be 
changed in all switch compartments 
once every year, and immediately 
after a switch has been opened under a 
short-circuit, as the oil will be found to 
be greatly carbonized and unreliable for 
future use. 

The oil removed from the pots once a 
year may be filtered through a felt filter 
and used again, but all oil taken from 
switches which have opened under short- 
circuit conditions should be discarded at 
once, as the retention of it in a switch will 
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invite an explosion if the same switch 
should open a second time under short- 
circuit conditions. 

Oil-switch mechanisms should not be tink- 
ered with by the entire station force; they 
are accurate mechanisms and require the 
attention of a mechanic who knows what 
he is doing. Promiscuous experimenting 
with them may result in one of three things 
—an injured man, a feeder thrown off un- 
der load, or a “pumping” switch which will 
damage both itself and the machine at- 
tached to it. , 

——— oe — - 


NOTES ON WATER COLUMNS, 


BY W. H. WAKEMAN. 


The principal reasons for the extensive 
use of water columns on tubular boilers 
and others which might be operated by sep- 
arate gauge cocks, is that nọt so many 
holes in the heads are required, and be- 
cause a water column may be located in 
any convenient and near-by place, whereas 
gauge cocks must be on the boiler front. 

Under the old plan of separate connec- 
tions, where three cocks and a water glass 
were used, it required five holes in the 
boiler, but a water column calls for only 
two holes, even if four cocks are used. 
The natural consequence is that the two 
holes are made larger in diameter, although 
not necessarily so. One advantage of 
larger holes and connections is that they 
are not so easily choked with sediment and 
scale. A possible disadvantage of water 
columns in general is found in the fact 
that if the lower connection does become 
filled with sediment, it prevents the use 
of both cocks and water glass; but owing 
to the location of the upper connection 
above the water line there is little danger 
of this obtaining. 

As these connections are usually made 


,of 1%4-inch pipe it requires considerable 


sediment to entirely fill them, hut as some 
men seem to think that it is seldom neces- 
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sary to blow them out, it is a wonder they 
do not become useless. A competent en- 
gineer will have this important matter at- 
tended to every day. Whether this entails 
trouble or not will depend on the care with 
which the drip pipes were located. If a 
34-inch nipple were screwed into the set- 
tling chamber of the column, followed by 
a valve and a short nipple, muddy water 
will be blown out on the floor every time 
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an effort is made to secure free circulation 
through the pipes. 

In some cases the drip pipe is continued 
into the ash pit, consequently when the 
valve is opened light ashes are blown out 
into the room and in rising cover the boiler 
front, entailing some labor in cleaning it. 
In either of the above-mentioned cases the 
natural tendency is either not to open the 
drip valve, except at long intervals, or to 
shut it quickly whenever it is opened. 

Water and sediment may do no harm on 
the boiler room floor, and a boiler front 
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covered with ashes will not prevent the 
boiler from evaporating water, but engi- 
neers and firemen seldom relish such a state 
of affairs, although some of them had 
rather endure the dust and dirt than spend 
the time necessary to remove them. 

It is much better to remove the cause, 
or what is still better, never let it come into 
existence. This can be accomplished by 
continuing the drip pipe down`to and un- 
derneath the floor, then carrying the dis- 

charge pipe to the sewer, or to a 

cesspool made for the purpose, if a 

sewer is not available. Under these 

conditions there is absolutely no ex- 

cuse for allowing these connections 
= to become choked with sediment, and 
E there is no real good excuse for it 
under any other conditions. 

In a certain boiler room there are 
five of these columns connected in 
this way, and they are always in good 
order, causing no trouble whatever. 
Of course all of the drip pipes are 
connected into one common discharge 
pipe to the sewer, but no other pipe 
is connected into it. 

At night the valves in both upper 
and lower connections are closed while the 
drips are left open. If an attempt is made 
the next morning to blow out the lower 
connection to No. 1 column without shut- 
ting the'drip valves on the others, muddy 
water is blown up into the other columns, 
but this is easily prevented by first closing 
all of these drip valves except No. 1 and 
then opening each in turn when it is 
wanted. 
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Brass pipe is extensively used for con- 
necting water columns, but it is not ap- 
proved by all boiler inspectors, as it some- 
times fails under pressure. When sub- 
jected to changes in temperature it expands 
and contracts more than the iron and steel 
heads or shells into which it is fitted, hence 
leaky joints result, and this always means 
corrosion that weakens the metal until it 
is no longer safe under high pressures. 

Extra heavy iron pipe is recommended by 
these inspectors, and their advice is, usu- 
ally worthy of adoption. They examine 
boilers operated under a great variety of 
conditions, and are, therefore, competent 
to advise in such matters. 

All threaded joints in such work should 
be fitted so that nearly all of the threads 
will be covered; for where several are ex- 
posed to view it generally denotes a weak 
joint. Where connection is made into a 
boiler head about one-half inch thick, all 
threads on a 114-in. pipe cannot hold in the 
metal as it is not thick enough, but the 
surplus should appear on the inside, for 
if the pipe is only flush here, several must 
be exposed to view on the oitside, and 
this is not the best kind of joint, because a 
pipe is weak where a thread is cut on it, 
therefore it should be well screwed into 
the head. The same reasoning applies to 
the top connection into the shell. 

Brass unions with ground joints are fre- 
quently used on these pipes, but observa- 
tion of many plants shows that these unions 
leak just enough to cause corrosion where 
it is least expected. On one battery of boil- 
ers the writer removed these unions, which 
were put in when the plant was installed, 
and the change made a great improvement. 
The column was made in two pieces and 
bolted together, hence it was equal to a 
flange union. These have needed repairs 
but once in more than ten years, which ps 
fortunate because the absence of unions 
makes it more difficult to remove them. 

On another battery the unions were re- 
tained because iron columns for supporting 
the floors above were near the boiler fronts, 
making it inconvenient to remove and re- 
place bolts and nuts. As these have needed 
repairs on several occasions the unions 
were useful. j 

An angle valve in the top connection and 
a cross valve in the lower connection make 
it possible to remove the bonnets when 
cleaning boilers, thus securing a straight 
passage into the connecting pipes for re- 
moving any scale that may have collected 
at these points. The nozzle of a hose may 
be inserted, and when water is turned on 
the pipes are quickly cleaned. 

Water columns may be divided into two 
classes: those without extra fixtures, and 
those which are fitted with high and low- 
water alarms. Many engineers do not ob- 
ject to these latter water columns when 
new boilers are installed, but later one 
oftentimes finds that if the water level 
should fall to the center of the shells or 
rise to the top of them, no warning whistle 
would be heard, and this state of affairs 
denotes the worst kind of opposition. The 
whistle with which each water column was 
originally provided had been removed and 
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a cap put on in its place. If one should in- 
quire concerning the cause of such action 
the reply is usually that it was always 
blowing and the engineer was tired of hear- 
ing it. When this appliance is properly in- 
stalled dnd kept in repair, the whistle nevcr 
blows except when there is good reason 
for it, and its removal is a clear indication 
that affairs are not properly managed. Very 
few men are willing to admit that the 
water level ever gets low enough to injure 
the boiler, or high enough to wreck the en- 
gine, yet some of them will not permit an 
appliance to be used that will blow a whistle 
when the danger line is approached. 

The worst fault that the writer has found 
with these columns and fixtures is that 
one or both of the floats become partly 
filled with water and fail to operate. If it 
is the upper one it will not sound an alarm 
when too much water is pumped in, and 
if it is the lower it causes the whistle to 
blow continually. The remedy is to have 
extra floats on hand so as to replace a de- 
fective one without delay. 


| 


Letters on 
Practical S ubjects 


Communications intended for publication in this 
department must be received at this office not later 
than the 15th of the month prior to the date of 
publication. 


Problem in House Wiring. 


An old house had been wired for electric 
lights and the floors replaced and carpets 
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PROBLEM IN HOUSE WIRING. 


laid before the lighting service was con- 
nected. When the current was turned on 
the light in the first floor hall and the light 


in the second floor hall, both of which were 
controlled by a pair of three-way switches, 
refused to light properly. With the switches 
in a certain position all the lights would 
burn at their full candle-power. Turning 
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switch A extinguished light X, turning 
switch B extinguished lamp Y; turning 
switch, 4, lighted lamp, X, and a lamp in 
the second floor bath room in series; turn- 
ing switch, B, caused the lights, X, Y, and 
the bath room light to merely burn dimly. 
Two circuits were provided, one for the 
first floor and one for the second floor. I 
searched for a long while to locate the trou- 
ble, and am interested to know whether 
any of your readers can surmise what the 
trouble was. 


Scranton, Pa. H. F. HartMAN. 


_————_o- o 


Problem in Arc Lamp Wiring. 


I submit the following problem in arc 
lamp wiring to your readers for their con- 
sideration. Five series arc lamps requiring 
35 volts each, are to be connected to a 
105-volt circuit so that three will be burn- 


Main + 


33 
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PROBLEM IN ARC LAMP WIRING. 


ing at one time, the center lamp being con- 
nected to each group, or in other words, it 
is required to connect lamp No. 3 so that 
it will.burn with either lamps Nos. 1 and 
2, or with lamps Nos. 4 and 5 
Paterson, N. J. ` M. SIMON. 
e N 


Mr. Riggs’ Problem in Telephone Signalling. 


It was discovered, but unfortunately too 
late to be rectified, that the first two solu- 
tions published last month to Mr. Riggs’ 
problem are inadmissible. With the con- 
nections as shown the bells would ring con- 
tinuously, and with the batteries connected 
in opposition the bells could not be made 
to ring at all. The other solutions are cor- 
rect.— EDITOR. 


— ——o o 
The Hayes Telephone System. 


Referring to the correspondence pub- 
lished some months ago on the Hayes tele- 
phone system, I would like to add the fol- 
lowing additional remarks. As was pointed 
out before, the operator’s 
telephone set is practically 
the same as a subscriber’s 
telephone circuit, and is 
affected the same by sep- 
arating from it the con- 
denser, which is wired in 
shunt to the transmitter 
and coil. While the con- 
denser keeps the line free 
from leakage or shunts, 
it more than assists in 
transmission. The condenser gives the 
side tone so necessary for long-distance 
transmission, in common battery opera- 
tion. When subscribers object to this 
side tone (increased sometimes owing to 
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FIG. I.— HAYES TELEPHONE SYSTEM.—FIG. 2. 
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the nearness of the instrument to the cen- 
tral office whereby it receives an abnormal 
supply of current) relief is given by chang- 
ing the position of the transmitter, thus 
The 


eliminating the condenser effect. 
transmitter being in series with 
the line the current does not fluc- 
tuate with the vibrations of the 
transmitter. The repeating coils 
in the office, the cable, etc., all 
act to retard, and there is a drag 
to the transmission which im- . 
pairs the effectiveness of long- 
distance work. With the con- 
denser in circuit, energy is stored 
up which induces an alternating 
current in the 17-ohm winding 
and thus in the line. This cur- 
rent being of low amperage, : is 
not retarded to the same extent. 
Fig. 1 shows the regular connections and 
Fig. 2 shows the connections without the 
side tone. 

Philadelphia, Pa. W. A. LOVELAND. 


o 
Alternating Current Power Measurement, 


I enclose a wiring diagram for the solu- 
tion of the problem in alternating-current 
power measurement which was inserted in 
the August number of the AMERICAN ELEC- 
TRICIAN. Of the several answers published 


To Generator 


FIG. 3.—MR. FREEMAN'S SOLUTION. 


in the October number, none, in my opinion, 
is correct. One answer attempted to give 
a method to obviate the difficulty of using 
three meters. The problem, however, was 
to use three meters. This method has been 
used here with success, and in one case 
there is a polyphase meter on the same cir- 
cuit with the three separate meters and the 
two registrations are almost identical. Re- 
ferring to Fig. I: 
E” = V3 E’ ~ 20, where ratio of power 
transformer is 20 to I. 
I” = l’ — k, where k is the ratio of the 
current transformer. 


W = TI E' V3, or the total power of the 
three-phase circuit. 

W” = I’ E' — V3, the power to be meas- 
ured by one meter. 

W" = I” E”, or the actual power measured 
in one meter. 


W’ FE 20 k 
—- = — = —, constant of the 
we" Į” E” V3 3 


meter. 
The working diagram of connections 1s 
shown in Fig. 2. 


Oakland, Cal. S. J. LISBERGER. 


Mr. Munson’s solution to Mr. Lisberger’s 


FIG. 
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problem published last month contains an 

error in the development of the meter con- 

stant. In his solution the current trans- 

formers each receive the resultant of the 

phase current times the square root of 3, 
6 
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I.—MR. LISBERGER’S SOLUTION. 


or 1.732. The constant, 1600, should be 


divided by V3 in order to obtain the cor- 
rect power, and this constant would be 
the same as that given in Mr. Umstead’s 
solution, a very unwieldy figure. In order 
to get an even constant, the meters should 
be connected as shown in Fig. 3 herewith. 
The primary coils of the potential trans- 
formers are connected in star. Each coil 


would therefore receive 2,300 — V 3, or 1,330 
volts. Each wattmeter would then receive 
133 volts and the constant would be 160 X 


10, or 1,600. The sum of the reading times 
1,600 would give the power in the system. 
York, Pa. Cart E. FREEMAN. 


[Of the various solutions offered, only 
one—Mr. Freeman’s—complies fully with 
the requirements, although Mr. Sweetnam’s 
solution published last month shows a cor- 
rect method for measuring the power with 
two, instead of with three wattmeters. The 
several writers, including Mr. Freeman in 
his discussion of the solutions offered by 
Mr. Munson and Mr. Umstead, have failed 
to recognize the fact that if the current in 
the series coil is J, and the electromotive 
force across the shunt coil is E, the reading 


A 
B a ae) nny 
C 


of the wattmeter need not always be ZIE. 
Even when the load is non-inductive, in the 
solutions suggested by Mr. Munson and 
by Mr. Umstead the current in each meter 
would be electrically displaced from the 
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FIG. 2.—MR. LISBERGER’S WORKING D AGRAM. 
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e.m.f. of the potential coil by 30°,-or a con. 
stant of cos 30° = .866 would have to be 
introduced. Since cos (30° + 9) is not al- 
ways equal to .866 cos 9, it is impossible to 
assign a “constant” for the connections sug- 
gested when the power-factor of the load 
(cos 9) is variable. In other words, the 
solutions given by Mr. Munson and Mr. 
Umstead are fundamentally incorrect.— 
EDITOR. ] 
— 


Telegraphing With Open Circuit Batteries. 


I note in the October number a scheme 
for telegraphing with dry cells or any open 
circuit battery. Enclosed is a sketch, Fig. 
1, Of another scheme which dispenses with 
the three-way switch, and only requires one 
wire, if a good return is used. Referring 
to Fig. 2 it will be noticed that a back con- 
tact for the key is used, and this is insu- 
lated from the frame. The circuit closing 
switch should be removed from the keys. 
If the same number of cells are used at 
each end and are connected so that when 
both keys are depressed they will oppose 
each other, one station can “break” the 
other by depressing the key. The back con- 
tact for the key can be had by shaping a 
piece of tin I in. by % in., as shown at R 
in Fig. 2, and fastening this to the table 
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FIG. I.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 


by means of a screw. It will be necessary 

to put a small piece of paper between this 

back contact and the frame of the key. 
Paris, Texas. M. D. Hock er. 


When I came across Mr. Jackson’s meth- 
od of.-telegraphing with open circuit bat- 
teries published in the October number, it 
brought to mind a piece of apparatus which 
I once made use of to obtain the same re- 
sults. The difference between my method 
and Mr. Jackson’s, is that in his, the connec- 
tions are similar to those used in intercom- 
municating telephone systems and require 
an extra line wire for each station; where- 
as in mine, use 1s made of the ordinary con- 


Amer. Else. 
FIG. 2.—BACK CONTACT. 


nection of the instruments on one line. 
Regular telegraph instruments are used and 
the key is changed, as shown in Fig. 3. A 
piece of brass insulated from the base i$ 
placed under the regulating thumb screw 
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at the back end of the lever. The general 
connections of the instruments and line are 


No.1 Line 


Ground 
FIG. 3.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES, 


given in Fig. 3 and Fig. 4 shows how 


they are connected when mounted on a 
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Btation(1) 
FIG. 4. 


wooden base. A serious drawback to this 
arrangement is that each station has to 
depend upon its own battery to supply 
the current for all of the instruments on the 
line. 


Tallahassee, Fla. H. S. Waite. 


Seeing Mr. R. C. Jackson’s letter in the 
October number on telegraphing with open 
circuit batteries, I beg to offer the enclosed 
solutions which I think are better and more 
practical, especially for lines of any great 
length. Fig. 5 shows an arrangement con- 
sisting of two sounders, A and B, keys C 
and D, switches S and S, batteries E and E, 
one line wire and two ground connections 
for use on short lines. When the line is 
not in use, switches S and S are closed, 
grounding the line at both ends. When Sta- 


Station I 


Line Wire 
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ficient strength to work the line. The opera- 
tor wishing to use the line, moves the three- 


No.? To Nos or 
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pole switch so as to put his battery on the 
line. The line may then be used as an ordi- 
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Station( n| 
=G 


Amer. Eles. = 


FIG. 5.—-TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 


nary closed circuit line, the operator throw- 
ing his switch back again when finished. I 


Station I 


8 Pole s% tch 


Sounder 
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Line 
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one line wire is used. An ordinary tele- 
graph key may be used, and by insulating 


oi Sounder 
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FIG. 6.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 


the spring switch contact from the post on 
which it is mounted and connecting it to 
ground, the two-way switches shown may 
be dispensed with. The operation of the 
switch and key are then the same as when 
operating on a closed-circuit line. In the 
diagram, S is a sounder, K a key, and P 
a two-way switch. 


Reno, Nev. L. D. Stover. 


I was interested in Mr. Jackson’s sketch 
in the October number, and enclose a 
sketch, Fig. 9, for telegraphing with open 
circuit batteries using one line and the 
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FIG. 7.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 
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FIG. 8.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 


tion I desires to signal Station II, the switch 
S is opened, thus clearing that end of the 
line. When the key, C, is depressed, cur- 
rent flows from the battery E through key C, 
sounder 4, line sounder B, switch S to 
ground G and back to battery E. Fig. 6 
shows the same system equipped with relays 
and local batteries. 


San Francisco, Cal. J. J. MARSHALL. 


Enclosed is a diagram (Fig. 7) of a meth- 
od for telegraphing with open circuit bat- 
teries. which is in some respects similar to 
the method published in the October number 
of the AMERICAN ELectRICIAN. The scheme 
may be used for any number of stations; 
but each station must have a battery of suf- 


have used this scheme on a three-station line 
for several months and find it very satisfac- 


Sounder 


ground. The regular switch is removed 
from the telegraph key and a three-way 
switch mounted on the same base with the 
key, using it in the same manner as a regu- 
lar switch. Similar poles of the battery 
are connected to ground. 
Waxahachie, Texas. W. J. Fuston. 
— 


Continuous Ringing Alarm Bell. 


I notice in the October number Mr. Bo- 
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FIG. Q.—TELEGRAPHING WITH OPEN-CIRCUIT BATTERIES. 


tory, the expense for battery being slight. 
Glen Ellen, Cal. P. M. QUIEN. 


Fig. 8 herewith shows a method of using 
dry cells for short-line telegraphy. Only 


quet’s inquiry abeut a continuous ringing 
alarm bell. I would suggest in reply to 
his inquiry that he fit two swinging ham- 
mers on the shaft of his 34-h.p. motor and 
fasten the motor close to the bell so that 
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the hammers can strike it. The weight of 
the hammers will depend on the starting 
torque of the motor; but a little experimen- 
tation will suffice to ascertain this, care 
being taken not to choose too heavy a 
weight.as this might under the action of the 
motor crack the bell. I believe with this 
arrangement he will be able to awaken the 
heaviest sleeper in his town. The motor 
may be started from any convenient place, 
provided it is a self-starter. Reducing gear 
might also be introduced if it is advisable 
to use heavy hammers. 
Electric, Mont. J. M. ScHMIDT. 


—— oo 


Mr. Mahaffey’s Problem in Lamp installation, 


Enclosed find a solution of Mr. Mahaf- 
fey’s problem in incandescent lamp wiring 
published in the October number. The 


diagram, I think, explains itself, each lamp 
229 V 
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FIG. 2.—MR. BULLARD’S SOLUTION. 


receiving 110 volts. The total length of 
wire from the fuses is approximately 146 
feet. 


Boonton, N. J. N. E. WEEKES. 


Enclosed herewith is a solution to Mr. 
Mahaffey’s problem in lamp installation. 
The potential of the feed wires being 220 


FIG. I.— MR. WEEKES’ SOLUTION. 


volts and the potential of the lamps 110 
volts, I have employed the three-wire sys- 
tem, which would require only about 107 
feet of wire. 


Schenectady, N. Y. J. E. BULLARD. 
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Similar solutions were received from J. 
S. Gibbs of Dallas, Texas, and W. C. 
Wight, of Portland, Ore. 


I send herewith a wiring diagram for 
Mr. Mahaffey’s problem published in the 
October number. Ten lamps are placed in 
multiple on one side of the circuit and ten 
on the other side; the neutrals are then 


FIG. 3.—MR. MARSHALL'S SOLUTION. 


connected together, thus placing the two 
banks of lamps in series. If one or a num- 
ber of lamps burn out on one side, the volt- 
age on that side will increase to such an 
extent as to affect the life of the remain- 
ing lamps; but if the lamps were placed 
two in series across the line a fault in one 
would throw out the other, or the extin- 
guishing of one would necessarily mean 
the extinguishing of the other. 
San Francisco, Cal. J. J. MARSHALL. 
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Mr. Marshall’s solution is similar to Mr. 
Mahaffey’s solution of his own problem. 


Mr. Mahaffey’s problem in lamp connec- 
tions published last month may be readily 
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solved as indicated in Fig. 4 herewith. 


Two lamps are placed in series across the 


FIG. 5.—SWAFFIELD’S SOLUTION. 


220-volt mains, thereby necessitating a min- 
imum amount of wire. 
Detroit, Mich. W. P. ROBINSON. 
A similar solution was also received from 
W. A. McCown, of Ladonia, Texas. 


Enclosed herewith is a solution of Mr. 
Mahaffey’s problem in wiring, which was 
published in the October number. 


The 
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FIG. 4.—MR. ROBINSON’S SOLUTION. 


diagram is so plain and the connections $0 
simple that further comment is unnecessary. 
Elkhart, Ind. R. SWAFFIELD. 
A similar solution was received from 
H. S. White. 
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Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


How car the current in a three-phase circuit be 
measured by a single ammeter? R. P. F. 

This can only be done if the three phases 
are balanced. The current would then be 
equal to that indicated by the ammeter 
times I. 732. 


What substance should I add to feed water in 
order to guard against scale in the boilers? 


C. E. W. 

This can only be determined by chemical 
analysis. Unless you are a chemist it 
would not be wise for you to undertake to 
doctor the feed water. 

When connecting a shunt-wound motor to a 
railway circuit, should the ground connection be 
brought directly to the motor, or should it pass 
to the starting box? W. P. H. 

It is better practice to connect the motor 
to ground, since this affords better protec- 
tion to the armature of the machine. 

Can lead-covered cables be used for transmitting 
high-tension current? C. M. 

Yes; but the use of lead covered cables 
should be avoided unless absolutely neces- 
sary. Wherever possible, high-tension wires 
should be run in open sight and be rigidly 
supported upon insulators of good design. 

What substance should be used to insulate the 
secondary wires of a high-potential transformer? 
In “Electrical Designs” one is told to wind the 
coils on a form and then tape and bake. What 
insulation should be used between layers of these 
coils? S. P. 

Fill the transformer casing with paraffine 
oil. 

Why is not mercury more commonly used for 
switches? (2) What is the best kind of oil for an 
oil-break switch? A. B. 

The reason mercury is not used is be- 
cause it forms an amalgam with most 
metals, so that it will leak out of a metallic 
receptacle. (2) Fusal oil. 

How can I protect an iron pipe from the dele- 
terious effect of salt water? We use salt water 
for condensing purposes, and an iron pipe is used 
for an intake; but this rusts and is eaten away. 

T. W. 

Iron pipe dipped in liquid asphaltum, 
rather than coal tar and pitch is said to 
afford the best protection. 

I have some instruments finished in bright brass 
and wish to know if the brass can be easily oxi- 
dized or made black? G. O. 

A mixture generally employed for the 
production of a black or oxidized finish 
on brass consists of a solution of carbonate 
of copper in ammonia. The brass is im- 
mersed in this solution and allowed to 
remain until the desired tint is obtained. 

Why do alternating-current fan motors take so 
much more current than direct-current fan 
motors? H. T. 

Small alternating current motors are less 
efficient than small direct current motors 
since the former do not operate at unity 
power factor and require in addition shad- 
ing coils for starting which are always in 
circuit and thereby entail a continuous loss. 
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In transforming three-phase currents, can two 
transformers be used in place of three? B. B. 


Two transformers may be used provided 
the primary terminals are connected to the 
three line wires exactly as two incandes- 
cent lamps would be connected to the wires 
of an ordinary three-wire system, and the 
secondary wiring similarly connected to the 


three secondary wires. 

We have a compound-wound dynamo, and the 
brushes have to be shifted every time the load 
varies to any extent, and as the load increases the 
voltage drops. How can this trouble be remedied? 

N. C. 

The reason the voltage of your machine 
drops as the load increases is because the 
series winding is wrongly connected. If 
you will reverse this your troubles will 
probably be at an end. 

When installing a rotary converter, is it good 
practice to insulate the frame of the rotary from 
the ground? F. L. D. 

There may be instances where this is 
desirable; but as a rule, rotary converters 
are not thus insulated, since by insulating 
the frame’ the danger to the attendant is 
increased, although the strain on the in- 
sulation of the windings is thereby de- 
creased. 

Can two direct-current motors of the same volt- 
age but of different sizes and speeds be belted 
to the same shaft, provided the pulleys are of the 
proper size? B. M. P. 

Yes. The size of the pulleys should be 
calculated, however, on the basis of the 
actual speeds of the motors under full load. 
Any discrepancy in the speeds at lighter 
loads would then only result in dividing 
the load unequally without harming the 
motors. 

Can I cut out a damaged armature coil in a 
revolving field three-phase alternator, or should 
the coil be taken entirely out of the slots? 

M.: T. T.. 

The damaged coil may be disconnected 
from the armature circuit and its place 
bridged over with a piece of wire; it would 
be better, however, to remove the coil en- 
tirely, as any e.m.f. induced in it may 
damage it further, and this may extend to 
neighboring coils. 

The brushes of a motor chatter and spark to a 
disagreeable extent. What is the cause of this, 
and how may it be remedied? J. C. B. 

The copper of the commutator evidently 
wears quicker than the mica used in insu- 
lating the bars. The difficulty may be 
remedied by filing out the mica between 
the bars with an ordinary three-cornered 
file until the file touches on both bars, or 
until the edges of the mica strips are no 
longer flush with the brush tread of the 
copper segments. 

What is meant by a sneak current, and why 
should it be avoided? T. M. 

A sneak current is a current from some 
outside source that finds its way into a 
telephone circuit. It is usually of so small 
a value that its presence is not readily de- 
tected. The danger of sneak currents lies 
in the fact that if they are allowed to pass 
through the switchboard or any kind of 
telephone coil for any length of time, they 
develop sufficient heat in the coil to ruin 
the insulation, and in some cases they have 
been known to start a fire. 


How can I remove the burn around the circuit- 
breaker from a slate switchboard? L. A. B. 
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The burned portion should first be rubbed 
with sandpaper until clean. The spot 
should then be coated with a filler which 
will not carry current. When this is dry 
the uneven surfaces should be levelled with 
good, hard putty. This should then be 
rubbed down with pumice stone, cleaned 
and colored. Then apply varnish, and 
when this is thoroughly dry, polish with 
butter of antimony and raw oil. 


How is it possible to pump water into a boiler 


by means of its own steam pressure? What pre- 
vents the water from running back after the 
stroke of the feed-pump is finished? W. W. 


The steam cylinder of a boiler feed 
pump is always larger than the water 
cylinder, and the total steam pressure act- 
ing on the steam piston and tending to 
force the water into the boiler is greater 
than the total resisting pressure acting on 
the water plunger. The water is prevented 
from returning to the pump when the 
stroke is finished by means of a check valve 
which is opened by the water forced into 
the boiler; but is closed by the boiler pres- 
sure during the return stroke of a single- 
acting pump. 

Is it economical to install a storage battery to 
work in conjunction with a power house having 
moderately fluctuating loads? A. R. M. 

The advantages of a storage battery in 
this case depend to a great extent upon the 
total capacity of the station. If your plant 
is small a battery is useful to carry the 
peak and light loads, and also as a stand- 
by in case of accident to the generating ap- 
paratus. If your station is a large one, the 
principal use of a storage battery is to take 
the momentary fluctuations, but if these 
are small compared with the size of a gen- 
erating unit, the first cost and maintenance 
of a battery large enough may be too great 
to warrant its installation. A battery 18, 
however, useful to render the service im- 
mune from interruptions since it can sup- 
ply sudden demands, and the value of this 
may entirely outweigh the question of first 
cost and economy. 

I oftentimes have occasion to charge storage 
batteries from a number of different circuits 
about the city, and would be obliged if you would 
give me some ready method of determining the 
polarity of the circuit. R. S. 

You may determine the polarity of a cir- 
cuit with ordinary litmus paper where the 
difference of potential is as low as one volt; 
a red spot appearing at the positive termi- 
nal. Paper moistened with a solution of 
iodic arsenite of potassium yields a black 
color at the positive terminal. Berg- 
hausen’s polarity indicator consists of a 
solution of phenol phthalein and chloride 
of sodium or sodium sulphate; this gives 
a red color at the negative terminal which 
vanishes when the current is off. There 
are a number of other solutions on the 
market. Small squares of white blotting 
paper saturated with a solution of iodine 
of potassium and allowed to dry form very 
convenient polarity indicators. When mak- 
ing a test moisten a piece of the paper with 
water and press it against the terminals of 
the circuit. The positive termina! will 
change the color to a pronounced brown 
while no change of color will be evident 
at the negative terminal. 
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MANUFACTURING PLANT OF THE B. F. 


STURTEVANT COMPANY AT HYDE 
PARK, MASS, 


As the growth and development of the 
B. F. Sturtevant Company continued in its 
plant at Jamaica Plain, Mass., the conclu- 
sion was gradually reached that the avail- 
able facilities could never meet the require- 
ments of a thoroughly up-to-date manu- 
facturing establishment. 

While negotiations were in progress for 
the purchase of a new location near Bos- 
ton the works at Jamaica Plain were vis- 
ited by a serious fire, April 14, 1901, which 
destroyed a large amount of machinery and 
threatened to severely cripple the business. 
This disaster naturally hastened the final 
acquirement and development of a site for 
the new plant. This is now located in the 
town of Hyde Park, Mass. The new loca- 


tion is only six miles from the old plant 


and has a frontage of about 1300 feet upon 
the freight yard of the N. Y., N. H. & H. 
R. R., at Readville Station. One side of 
the lot is bounded by a plentiful stream and 
the adjacent shore is at a level of more 
than 10 feet below that of the yard and 
buildings, thus providing sufficient space 
for dumping waste material for years to 
come. 

The arrangement of the buildings is such 
as to limit as far as possible internal trans- 
portation to straight line movements. A 
complete industrial railway system of 2 feet 
gauge connects all departments; spur tracks 
from the New Haven yards facilitate the 
movement of raw material and products; 
traveling cranes,* pneumatic, electric and 
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The power plant was located about 250 
feet north of the shop buildings, so that 
the latter might be amply extended, with 
the former still near enough to reduce to a 
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vertical, cross-compound type and are oper- 
ated condensing. A concrete tunnel 6 feet 
6 inches high and 5 feet wide connects the 
power house with the various shops, and 
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FIG. 2.—ARM ATURES BEING WOUND IN ELECTRICAL DEPARTMENT. 


minimum the expense of conveying con- 
densing and other water, transmitting steam, 
electricity and compressed air. The boilers 
are of Stirling make, with a total rating 
of about 1000 horse-power, and the plant 


FIG. I.—CORNER OF TESTING PLATE AND SWITCHBOARD FOR SAME. 


manual hoists and electric elevators are 
scattered throughout the works and all 
machinery is motor-driven with the exc: 
tion of the ventilating fans and air-com- 
pressor equipment. 


naturally contains mechanical draft appa- 


ratus and a Sturtevant economizer. The 
generating sets were built by the company 
and consist at present of a 100-kw. and a 
250-kw. machine. The engines are of the 


it contains all piping and transmission cir- 
cuits. It is lighted by incandescent lamps. 
The power house supplies all the steam 
used in the different buildings through an 
8-inch, 160-pound line which branches to a 
minimum diameter of 2 inches in the pat- 
tern building with 21⁄4 inches in the office 
building, and a 14-inch pipe carrying 5 
pounds pressure to the various heating coils. 
The high-pressure steam is reduced to 80 
pounds for the operation of fan engines, 
and the latter exhaust into the heating sys- 
tem, which is a typical Sturtevant instal- 
lation. The testing department uses 160 
pounds steam in its work upon compound, 
direct-connected sets. 

All the electrical distribution is carried 
out upon the two-wire plan at 220 volts 
direct current for both power and lighting. 
The largest cable used in the ducts is 1,500.- 
000 c.m. A maximum drop of 2% per cent 
was figured between the power house and 
the load. General illumination is supplied 
by General Electric rro-volt enclosed arc 
lamps run two in series, and all special 
lighting is by 16-c.p., 220-volt incandescent 
lamps. The air compressor in the power 
hovse is a Laidlaw-Dunn-Gordon machine 
with compound steam and compound air 
evlinders, distributing air at r00 pounds 
pressure throughout all the shops. Junc- 
tions in the main 6-inch supply pipe provide 
for the different buildings, which are sup- 
plied by 3-inch pipes. Tools are supplied 
through 1-inch pipes and the air is widely 
used in drills, hoists, riveting hammers, 
chisels, snaggers, for blowing out genef- 
ators, motors and cylinders. 

There are about 100 electric motors in 
the plant, varying in size from 1⁄4 to 40 
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horse-power, all being of the company’s 
make. Both group and individual driving 
of machines are in use. The tools are in 
general arranged to facilitate the direct 
progress of the work from the receiving 
ends of the shops toward the finished stores, 
erecting, testing and shipping departments. 
Machines, group-driven, are as a rule oper- 
ated in sets requiring about 20 horse-power, 
and a motor of this capacity is assigned 
to all such groups. The machines are as 
fat as possible arranged in duplicate and 
space is left for additions in supplementary 
parallel rows. All motors above 10 horse- 
power are equipped with General Electric 
circuit-breakers, enclosed fuses being used 
in smaller sizes. Starting boxes and con- 
trolling switches are located either on posts 
close by the machines, or in the case of 


some connected motors, upon the machine. 


frames. Practically all the motors used in 
group driving are hung from the ceilings. 
The starting boxes are equipped with self- 
closing doors lined with asbestos. The 
bench lighting is arranged so as to give 
each employe as far as possible left shoul- 
der illumination. Incandescent lamps for 
this work are hung from porcelain rosettes 
attached to a horizontal wooden strip sus- 
pended upon wall brackets. The strip is 
about 10 feet above the floor and the lamps, 
with attached downward reflectors, are 
about 1 foot above the average man’s head. 
At various points in the factory where 
power is required for testing or other tem- 
porary purposes, plug boxes are installed 
upon certain of the vertical columns within 
easy reach of the floor. These boxes are 
ftted with one jack on each side and with 
fuses or other circuit-breaking devices in- 
side, self-closing doors and asbestos lining. 
_ Several motors are effectively used in 
the pattern shop and foundry. In the 
former, the flask shop band, cross-cut and 
splitting saws, boring drill machine and 
lathe are all driven by a 10-h.p. motor, 
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FIG. 3.—COM MUTATOR RACKS IN ELECTRICAL DEPARTMENT. 


while the carpenter shop or pattern-mak- 
ing division proper is equipped with two 
10-h.p. motors which operate two band 
saws, a buzz planer and a double surfacer, 
five lathes, a drill press, core box machine 
and wood trimmers. Both these motors 
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are required in ordinary work, one serving 
as a possible relay in case of accident. In 
the foundry, a 15 and two 20-ton Whiting 
electric traveling cranes are in regular use 
upon the two runways, and the floor be- 
tween the runways is served by a number 
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the cleaning room. In the core department 
is a Blake wire straightener, driven by a 5- 
h.p. motor. All the elevators in the works 


are electrically driven by Sturtevant motors. 
The principal traveling cranes are all of 
Whiting make, with Sturtevant motors. 


FIG. 4.—ELECTRIC FANS UNDER TEST IN ELECTRICAL DEPARTMENT. 


of 1%4-ton electric traveling hoists with 10- 
ft. span, built especially for the work by 
the company. The cupolas are two in num- 
ber, of Whiting make, 56 in. and 72 in. in 
diameter. The former is supplied with air 
by No. 8 Stértevant pressure blower driv- 
en by a 30-h.p. motor, and the latter by a 
No. 10 blower driven by a 40-h.p. motor. 
In the brass foundry, 
blast for the furnaces 
is supplied by a No. 
3 Monogram blower, 


and the entire machinery, consisting of a 
sprue cutter, a magnetic separator, a tumb- 
ling barrel and emery wheels, is driven by 
a 5-h.p. motor attached to the wall. A 5- 
ton three-motor electric Whiting crane 
serves the principal portion of the floor in 


Armature punchings and commutators 
are built up in the uppermost floor of the 
fan and heater shop, adjoining the testing 
building. The storage of commutators and 
parts is effected on divided pigeon holes, 
numbered according to the shop scheme for 
quick reference. The armature baking 
room is 40 ft. square, entirely fireproof, 


FIG. 5.—WINDING MACHINE IN ELECTRICAL DEPARTMENT. 


and it contains two steam heated baking 
ovens, fitted with sheet iron doors and 
discharge ducts. At the other end of the 
building is the special store room for elec- 
trical supplies. The balance of this floor 
and of the intermediate floor below is de- 
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voted to winding, assembling and testing. 
Heavy testing is mostly carried out upon 
the first floor. Here is a testing plate 30 
ft. x 60 ft., completely equipped with steam 
and electrical connections; engines may be 
run condensing or non-condensing, and ef- 
ficiency tests, compounding tests and heat 
runs conducted. Flexible and rigid pipe 
sections, portable belted tachometers, steam 
trap and electrical testing connections, mov- 
able racks of lamp banks, scales and wa- 
ter rheostats complete the equipment. 
The winding department on the third 
floor is arranged conveniently with bench 
scales, reel frames, magnet connections at 
intervals of 20 ft., lamp banks and armature 
racks. The latter are group-driven, and 
the daylight supply is admirable. The test- 
ing magnet is mounted on a bracket at- 
tached to an upright column and is per- 
manently driven by belting from an over- 
head line shaft. The special trucks used 
in handling armatures also deserve men- 
tion. Small traveling cranes and hoists are 
constantly in use on this floor, which is 
equipped with a floor plate for testing mo- 
tors and blowers. A complete permanent 
switchboard forms part of the testing room 
equipment and all direct-current voltages 
from 80 to 550 are available for testing, as 
well as alternating voltages up to 2,500, the 
latter being used in insulation breakdown 
tests. On the rear of this board are circular 
bus-bars, to which flexible cables may be 
clamped as may be convenient. The varia- 
tion in voltages is obtained by operating 
motor-generator sets situated at the left of 
the switchboard previously mentioned. Port- 
able test tables and lamp banks are available ; 
a water rheostat plant is located on the roof, 
and instruments are stored in the office, 
which is being equipped for B-H curve 
tests upon samples of iron used in the ma- 
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purchaser, but all the generating sets and 
motors are built to withstand the severe 
requirements of the U. S. Navy. All appa- 
ratus sold to the government is subjected 
to the exhaustive tests which the depart- 
ments specify; but even commercial appa- 
ratus is put through heat runs, insulation, 
mechanical balances, frictional and commu- 
tating tests at the proper loads. 

The architects and engineers for the B. F. 
Sturtevant Company were Messrs.: Lock- 
wood, Greene & Company, of Foston. The 
construction of the plant, including the de- 
sign of the entire industrial equipment, the 
purchase of all building material, the hir- 
ing of all labor, was carried out by the 
Sturtevant company. 

— ee 


NEW WESTINGHOUSE RAILWAY MOTOR. 


The Westinghouse Electric & Manufac- 
turing Company has brought out a new line 
of motors for heavy traction, the smallest 
motor of the new design being rated at 75 
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weight of the motor is supported almost en- 
tirely by the part of the frame extending 
over the axle rather than by the axle cap 
bolts. By lifting off the upper half of the 
field casting the armature may be removed 
from the frame without taking the motor 
from the truck; or the motor may be re- 
moved from the truck by simply taking off 
the gear case and axle caps. Three bales, 
conveniently located, make handling of the 
motor easy. Bolts with nuts and lock wash- 
ers hold the two halves of the frame to- 
gether and the axle caps in proper position. 
Housings for the armature bearings are cir- 
cular in form and are turned slightly larger 
in diameter than their seats in the frames 
so that when clamped in place, all the ad- 
vantages of a press fit are obtained. Fin- 
ished shoulders on the housings prevent any 
lateral movement and also take the entire 
end thrust of the armature instead of im- 
posing this severe strain on the clamping 
bolts. Two bolts through the frame at each 
end prevent the housing from turning. The 


FIG. 2.—INTERIOR VIEWS OF 200-H.P. RAILWAY MOTOR. 


horse-power, and the largest at 200 horse- 
power. Limitations are naturally placed on 
the size and construction of a, motor by the 
amount of available space on the truck of 
the car; therefore, the frame of square 
cross-section was adopted as utilizing this 


FIG. I.—EXTERIOR VIEW OF RAILWAY MOTOR. 


chines. The foundry of the company sup- 
plies this material, which runs evenly most 
of the time, but which needs checking 
magnetically now and then. 

The tests performed upon the equipment 
vary according to the specifications of the 


space most advantageously. All motors in 
this line have cast-steel frames split at an 
angle of 45° with the horizontal. The axle 
bearings are carried by the lower half of the 
field frame and are divided at an angle of 
35° with the perpendicular, so that the 


armature bearings are made of phosphor- 
bronze bushings finished all over, with a 
3/32-in. lining of babbitt metal. If from 
neglect the bearing should become so hot 
as to melt the babbit the armature would 
be supported on the brass shell and would 
not strike the poles. Both‘ oil and waste 
lubrication are provided. The waste comes 
in contact with the bearings on the low- 
pressure side and is supplied with oil from 
separate pockets from below; in this way 
it is filtered before reaching the bearing. 
The amount of oil in the reservoirs may 
be gauged so that it may be kept at the 
proper level for economical service. It is 
stated that with intelligent care these bear- 
ings will run 100,000 to 150,000 miles. The 
axle bearings are similar in construction 
to those of the commutator, except that 
split bushings are used. Here also lubrica- 
tion is by means of oil and waste, the oil 
being supplied from below. The laminated 
pole pieces are bolted to the top, bottom and 
sides of the motor frame, which, being al- 
most square in cross-section, permits the 
use of flat field coils. These coils are wound 
of copper strap insulated between turns with 
treated asbestos ribbon and then carefully 
taped and given repeated dippings in special- 
ly prepared insulating compounds and var- 
nishes which make them moisture-repelling 
and able to stand internal heat. Brass hang- 
ers hold the coils in place independently of 
the poles. The shaft is forced into the fin- 
ished armature and keyed thereto and may 
be removed, should necessity arise, without 
disturbing the windings or commutator. 
The armature coils are strap-wound and 
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made in two parts. As the top coils are 
more liable to injury this design makes ıt 
possible to remove the damaged part with- 
out disturbing any other part of the wind- 
ing. The coils are liberally insulated with 
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the commutator which extends well down 
the side, making inspection easy from the 
pt. A hole in the rear end bell and an 
opening under the commutator provide 
means for inspecting the clearance between 


FIG. 3.— ARMATURE OF RAILWAY MOTOR. 


mica, and sealed and further insulated by 
dipping in varnishes which are oil-proof 
and moisture-repelling. On each end the 
armature slots are made deeper and wider, 
thereby providing space for mica cells, which 
greatly reinforce the insulation at these 
points. As a further protection fibre strips 
are taped to the upper sides of the top 
coils. A bell-shaped flange at the pinion 
end and a cylindrical flange on the commu- 
tator end form rigid supports for the wind- 
ings. Countersunk bands of steel wire on 
the core hold the coils firmly and securely. 
Openings through the spider and core allow 
a free passage of air, which is thrown forc- 
ibly against the field coils, thus maintaining 
a low temperature throughout the motor. 
The brush holders are of the sliding type 
with springs of phosphor-bronze held in a 
harness which definitely fixes the radius of 
action of the spring tip, and is so con- 
structed as to practically eliminate friction 
between turns, making it possible to provide 
a large number of turns, which gives a 
very uniform pressure upon the brush over 
a considerable range without requiring ad- 
justment. The tension of the spring may 


the armature and field poles. Pinions used 
on these motors are machined from steel 
forgings and held on tapered seats by keys, 
nuts and lock washers. Gear cases are made 
of malleable iron and divided along the 
center line of armature and axle. They are 
supported only at the ends, which does away 
with all side strains which are responsible 
for so many broken gear cases. Nose sus- 
pension with safety lugs is used for all 
motors of this design. 
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SINGLE-PHASE RAILWAY FOR SPOKANE. 


A contract has just been closed with thr 
Spokane & Inland Railway Company b: 
the Westinghouse Electric & Manufactur- 
ing Company, of Pittsburg, Pa., for the 
equipment of an electric road, the present 
terminals of which will be Spokane, Wash.. 
and Moscow, Idaho, 146 miles apart. The 
roadway is completed from Spokane to 
Waverly, a distance of 34 miles, and oper- 
ation will be begun on this as soon as pos- 
sible. The road is a home enterprise, the 


FIG. 4.—FRONT AND SIDE VIEWS OF BRUSH-HOLDER. 


be adjusted without removing the holder 
from the motor. The brush holder proper 
is bolted to an insulated guide and may be 
removed without disturbing the insulation 
or connections. Leads of flame-proof flex- 
ible rubber-covered cable are brought out at 
the front of the motor over the commuta- 
tor through insulating bushings. Access to 
the brushes and brush holders is provided 
through a lzrge opening in the frame over 


stock being held entirely by men living in 
the district through which the line passes. 
The directors of the company are J. P. 
Graves, president; F. A. Blackwell, vice- 
president; F. Lewis Clark, John Twohy and 
Alfred Coolidge. 

In selecting the equipment for this road, 
both the direct-current and the single-phase 
systems were considered, but, after careful 
comparison the single-phase alternating- 
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current system was adopted. It is claimed 
that not only did the estimate show a large 
saving in initial investments and in annual 
operating expenses in favor of the single- 
phase system, but a form of heavy traction 
was made possible which would be prac- 
tically unfeasible with direct-current equip- 
ment. Besides the passenger traffic the 
company is preparing to do a heavy freight 
business and also carry mail. 

- Power for the operation of the road will 
be purchased from the Washington Water 
Power Company, which will supply three- 
phase current at 4000 volts, and 7200 al- 
ternations, to a frequency-changing station 
approximately 134 miles from the generat- 
ing station. Seven 750-kw., oil-insulated, 
water-cooled transformers will step down 
the voltage from 4000 to 2000 volts, the po- 
tential for which the induction motors of 
the frequency-changing sets are wound. 
There. will be four of these motor-gener- 
ators or frequency-changers of 1000 kw. 
capacity each at normal rating. Each con- 
sists of a 1000-h.p., three-phase, 2000-volt, 
60-cycle induction motor, a 1000-kw., sin- 
gle-phase, 2200-volt, 25-cycle, revolving-field 
alternator, and a 750-h.p., 550-volt, direct- 
current generator which is to float on the 
storage battery acting alternately as a motor 
and generator. The three machines will be 
mounted on a single bed plate with seven 
bearings. Exciting current for the alter- 
nators will be supplied by three sets, each 
consisting of a 75-h.p., three-phase, 2000- 
volt induction motor and a 50-kw., direct- 
current generator. 

Nine 675-kw., oil-insulated, water-cooled 
trgnsformers will step up the voltage from 
2200 to 45,000 volts, at which pressure it 
will be transmitted to fifteen static trans- 
former sub-stations, each containing two 
375-kw., 45,000-6600-volt, oil-insulated, self- 
cooling transformers. A 23-panel switch- 
board, electrically-operated, automatic oil 
circuit-breakers, and protective apparatus 
complete the equipment of the frequency- 
changing station. Low equivalent lightning 
arresters and choke coil are provided for 
both the primary and secondary circuits in 
all sub-stations. 

The transmis.ion lines will consist of two 
No. 2 copper wires and the trolley will be 
of the standard catenary construction, us- 
ing a No. 000 wire and carrying current at 
6600 volts. 

Each passenger car will be equipped with 
four 100-h.p. motors, capable of maintain- 
ing a schedule speed of 35 to 40 miles an 
hour. In the freight service four 1s50-h.p. 
motors will be used on each car. For the 
heavy freight service double locomotives 
weighing approximately 70 to 80 tons will 
be used, each consisting of two parts and 
each part a complete 35 to 40-ton locomo- 
tive. Two or more of these locomotives 
may be coupled together and operated from 
the front cab as a single unit. The motor 
cars and locomotives will all be operated 
by multiple unit control. The motors will 
operate under three different conditions: 
6600 volts altzrnating current in the inter- 
urban districts, 700 volts alternating current 
in the smaller towns and 575 direct current 
in the city of Spokane. 
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New Apparatus 4 
and Appliances 


A NEW RECORDING WATT-HOUR METER. 


The General Electric Company has re- 
cently placed on the market a new type of 
recording watt-hour meter identical in prin- 
ciple with the earlier forms of Thomson 
recording watt-hour meters, but differing 
widely in structural details. This new me- 
ter is known as the Thomson recording 
watt-hour meter, Type C. In general the 
meter has been made simpler and more 
compact. The first change in construction 
to be noted is the method of support. The 
upper lug is key-holed, and the lower right- 
hand one slotted. This permits rapid and 
accurate leveling as the screw can be in- 
serted and the meter hung thereon approx- 
imately level. The final adjustments can 
then be made accurately. The cover is 
fastened with studs and wing nuts and may 
be moved directly toward the front, per- 
mitting the installation of a large number 
of meters where space is limited. The 
sealing wire is passed through the wing 
nuts and their respective studs necessitat- 
ing the use of but one wire, and prevents 
tampering without detection. A felt-lined 
groove surrounds the edge of the cover 
and the leading-in holes for the wires are 
covered with the same material, exclud- 
ing both dust and insects. In the meter 
proper a number of improvements have 
been made. The register is of the fow- 
pointer type with large, clear dials regis- 
tering directly in kilowatt-hours in all sizes 
up to 30 kilowatts. Except in the larger 


FIG. I.—RECORDING WATT-HOUR METER. 


sizes no dial constant is necessary. Where 
a dial constant is required a decimal con- 
stant has been chosen so that the actual 
energy unit remains the same, and the 
correct reading is easily obtained by adding 
ciphers to the dial reading as the constant 
requires. The lower bearing is made of 
sapphire, or in capacities above 50 kilo- 
watts, of diamond. The shaft is tipped 
with a brass pivot fitted with a very finely 
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polished steel point which, with the jewel 
cup, forms an ideal bearing surface. The 
armature shaft is tubular. On the upper 
end of the shaft and very carefully in- 
sulated from it, is the commutator. This 
is but one-tenth of an inch in diameter, 
and with the gravity-controlled brushes, 
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the field coils and armature of the Type C 
meter gives, it is claimed, the greatest pos- 
sible torque combined with minimum losses 
and weight of moving element. Although 
designed primarily for use upon direct- 
current circuits, the Type C Thomson re- 
cording watt-hour meter may be used on 


FIG. 2,—PARTS OF RECORDING WATT-HOUR METER. 


reduces the friction at this point to the 
minimum. For protection during ship- 
ment and any subsequent transportation 
the Type C meter is provided with a clamp- 
ing device which holds the moving element 
securely in position. This consists of a 
brass cap which is normally drawn down 
and held by the jewel screw against the 
force of the lifting spring. When drawn 


down the moving element is free to rotate, | 


but when the jewel screw is backed out 
the cap is released and the spring causes 
it to lift the moving element from the jewel 
and hold it firmly. The entire mechanism 
is assembled upon a skeleton casting which 
in turn is fastened within the meter casing. 
By removing four screws and disconnect- 
ing the windings from the terminals the 
mechanism may be removed for inspection 
and repair. The plane of the field coils is 
parallel to the back of the meter, hence by 
the removal of the front series coil and the 
register, and the loosening of the shunt 
field coil, the moving element may be taken 
out. This does not necessitate the remov- 
ing of the magnets and therefore full-load 
calibration is unaffected. An automatic 
link between the worm wheel and the reg- 
ister permits removal and replacement of 
the latter without in any way affecting the 
proper mesh of gear and worm The four 
magnets are permanently fastened together 
in sets of two and each set may be re- 
moved from its supporting shelf by the 
loosening of two screws. The armature 1s 
spherical and revolves within circular field 
coils. It is wound from very fine wire 
upon a paper shell and the field windings 
are of copper ribbon. The damping mag- 
nets are subjected to a rigid process of 
magnetization and ageing to insure abso- 
The peculiar design of 


alternating-current circuits regardless of 
frequency or wave form, and if properly 
lagged upon inductive circuits without re- 
calibration or adjustment. Having no iron 
in its construction, the Type C meter is 
not subject to hysteresis action. The me- 


FIG, 3.—INTERIOR OF RECORDING WATT-HOUR 
METER, SHOWING SMALL COMMU- 
TATOR AND GRAVITY BRUSHES. 


ter is manufactured in capacities ranging 
from 5 to 600 amperes, inclusive, two-wire; 
and 5 to 300 amperes, inclusive, three-wire ; 
and for potentials from 100 to 600 volts. 


AUTOMATIC BELT-TIGHTENING IDLER. 


A newly designed automatic belt-tight- 
ening attachment for the standard Crocker- 
Wheeler Form L motor is shown in Fig. 
4. It may be used wherever the limited 
center distances between pulleys require an 
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increased belt contact on the pulley sur- 
faces. This device is designed so that it 
may be attached by the customer at any 
time to any L motor having a rear-end 
shield. Its principal parts are the idler 
pulley, arm and block, spring-stud and 
block and the adjustable spring and hook 


* FIG. 4.—BELT-TIGHTENING IDLER. 


for connecting them. The idler pulley and 
arm are pivoted on a stud which may be 
screwed into either one of two tapped holes 
in the block. The block itself may be at- 
tached to the motor in any one of four 
positions by a special screw replacing any 
one of the four machine screws holding the 
rear shield to the motor frame. Eight loca- 
tions are thus afforded for the pivot of the 
idler arm. 


IMPROVED RENEWABLE SEAT AND DISC GLOBE 
AND ANGLE VALVES. 

Crane Co., Chicago, has brought out a 
complete line of improved renewable seat 
and disc globe and angle valves, some of 
which are illustrated by Figs. 5 to 9 here- 
with. These valves are suitable for working 
pressures up to 250 pounds and are tested 
to 700 pounds pressure per square inch. 

As the accompanying cuts will show, 
they embody several new and valuable feat- 
ures in their construction. The renewable 
parts are made of hard and superior com- 
position, and are suitable for hard work, 
where extreme pressure is used and where 
the wear and tear on the valve is most 
severe. By unscrewing the nut on the 
bottom of valve all parts are accessible and 
removable from the top, thus making is 
convenient to substitute a new seat or new 
disc when required, or to replace any worn 
part. The construction of the valves is 
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FIG. 5. 


such that they may be packed when open 
without steam escaping. The Crane patent 
renewable seats and wedge straightway 
valves are made with copper-seats and hard 
metal wedge; they are suitable for working 
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pressures up to 250 pounds and are tested 
to 800 pounds pressure per square inch. 
The ready method of inserting these re- 
newable parts and the wide range in the 
use of these valves on all kinds of severe 


service will recommend them to all users. 
Soft metal rings or seats will be furnished 
for water or air, when so specified. The 
Crane “self-packing” globe and angle and 
radiator valves are made with Jenkins disc 
and non-rising stem and satisfactorily sup- 


FIG. 9. 


ply a demand for valves embodying this 
very desirable self-packing feature. All 
users of radiator valves know that leaky 
stuffing boxes are a source of a great deal 
of annoyance, caused by the escape of steam 
and water. In the Crane self-packing valve, 
a piece of vulcanized rubber is introduced 
between two metallic parts, which makes a 
perfect seat. The threads on the bonnet of 


FIG. 7. 


these valves are the same size as those in 
the Jenkins disc valves, made bý Crane 
Co., so that the old style trimmings may be 
replaced with this new self-packing device, 
without removing the valve. 
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WEATILER-PROOF SOCKET PLUG. 


The socket plug shown in the accompany- 
ing illustration has been designed as a sub- 
stitute for an incandescent lamp in places 
where light is not needed throughout cer- 
tain portions of the year, as in parks, sum- 
mer resorts, and for sign work. Under 


FIG. I10.—WEATHER-PROOF SOCKET PLUG. 


ordinary circumstances when the lamps are 
removed, the sockets, which are left ex- 
posed to the elements, become badly cor- 
roded and cracked. The breakage result- 
ing from this cause frequently amounts to 
a very large proportion of the total instal- 
lation of sockets and receptacles, and the 
cost of new ones, together with the price 
of labor necessary to replace them, forms 
a considerable item of expense. The socket 
plug illustrated is thoroughly weather-proof. 
A soft rubber gasket is interposed between 
the plug and socket, thus making a water- 
tight joint. These plugs are manufactured 
by the Weather-Proof Socket Plug Com- 
pany, of Philadelphia, Pa. 


KNOWLES EXPRESS PUMP. 


The International Steam Pump Com- 
pany, New York, has bought out a very 
compact high-speed pumping outfit, known 
as the Knowles “express” pump. Fig. 11 
herewith illustrates one of these pumps, 
which was installed in the celebrated Com- 
stock mine. The pump is direct driven by 
an electric motor, the afmature of the lat- 
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FIG. LI.—KNOWLES EXPRL `s PUMP. 


ter being mounted upọn the main crank 
shaft without intermediate gears or belt- 
ing, resulting in a mechanical efficiency, it 
is stated, of over 93 per cent. 

High-speed pumps are usually construct- 
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ed with mechanically operated valves; 
some designers advocate mechanically 
closing both inlet and outlet valves, while 
others favor mechanical opening. The 
valves of this pump are of the simple auto- 
matically-operated type, the complication of 
valve-operating gear being avoided suc- 
cessfully. The pump is of the duplex dou- 
ble-acting, outside-packed-plunger type, 
having cranks at right angles, and the mo- 
tor armature mounted upon the main shaft, 
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FIG. 12.—MICANITE CANOPY INSULATOR, 


as already mentioned. The entire machine 
is self-contained, mounted upon a rigid 
box-girder frame and occupies a relatively 
small space. In a very carefully conducted 
test, the pump is said to have proved 
a success in every way, surpassing the ex- 
pectations of the builders and the purchas- 
ers. The operation under all conditions 
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MICANITE CANOPY INSULATOR. 

As a means of eliminating the danger 
from fires due to defective insulation in elec- 
tric light fixtures at the point where the 
wires project through the floor or wall and 
make connection with the wires of the elec- 
troliers, the Mica Insulator Company, of 
New York, has placed 
upon the market the 
“Young” canopy insu- 
Jator shown in Figs. 


12 and 13. The insulator is made of the 
well-known material “micanite,” built up 
from large laminations of mica and moulded 
with both flange and taper into one solid 
whole. As seen from Fig. 13, the flange 
gives protection to the brass canopy from 
the surface to the ceiling or wall, thereby 
removing any possibility of a short-circuit 
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which portable electric outfits are applica- 
ble. The outfit shown was supplied to a 
St. Louis concern for operating Cooper 
Hewitt vapor lamps for a portable photo- 
graphic outfit. This, of course, is but one 
of many uses to which the output may be 


FIG. 13.—MICANITE INSULATOR IN PLACE IN FIXTURE. 


put, it being especially applicable during 
the winter season for thawing frozen 
water pipes by electricity. The engine is of 
the regular Foos type, having the well- 
known wipe spark igniter originated by this 
company, vertical positively driven valves, 
etc. The counterbalancing is accomplished 
by securing disks to the arms of the crank, 


FIG. 


was practically noiseless, and was unac- 
companied by the slightest shock or heat- 
ing. The accompanying illustration repre- 
sents a pump having plungers 31⁄2 inches 
in diameter and a stroke of 5% inches, the 
capacity being 250 gallons per minute 
against a head of 1000 feet. The full ca- 
pacity and pressure for which the pump 
was built were attained at a speed of about 
300 revolutions per minute. Pumps of this 
type are built in capacities of from 200 to 
4000 gallons per minute, and for heads 
from 100 to 2000 feet. 


between the two conducting wires, between 
either of the conducting wires and the 
canopy, or between the wires through the 
canopy to the ceiling. The insulator is 
claimed to be absolutely fireproof and the 
manufacturer says it has been approved by 
the National Board of Fire Underwriters. 


PORTABLE FOOS GASOLINE ENGINE. 

The accompanying illustration shows a 
portable electric outfit which is built by the 
Foos Gas Engine Company, of Springfield, 
Ohio, in various sizes for all purposes to 


I4.— PORTABLE GASOLINE-DRIVEN ELECTRIC OUTFIT. 


leaving the wheels themselves in balance 
instead of casting weights on them. The 
result of this 1s shown very effectively by 
the steadiness of the portable outfits. The 
connections are all flexible and while ‘the 
engine is free to move in all directions, its 
motion when under full speed is said to be 
practically unnoticeable. The accessibility 
of all the parts is one of the company’s 
strong claims for the engine. The dynamo 
is of the Westinghouse make, as are also 
the switchboard, lamps, etc. The outfit 
shown is driven by a 7-h.p. engine. 
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INCANDESCENT CONCENTRIC DIFFUSER. 
The incandescent concentric diffuser re- 
cently designed by the General Electric Com- 
pany, and illustrated herewith, will doubt- 
less prove of interest to those who have in 
the past been bothered by the problem of ade- 


_—— 


RE NIT 

í een, ree ere 
= See oe 

aa SS ees 


AMERICAN ELECTRICIAN 


it can be readily washed off, so the 
diffuser protects the ceiling in addi- 
tion to giving an excellent distribution 
of light. The diffuser can be installed 
near the ceiling or on any extension 
rod, and any standard make of cluster 
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FIG. 15.—CHART SHOWING LIGHT DISTRIBUTION, 


quate illumination under mezzanine floors, 
in basements, and similar places, where low 
studding eliminates the arc lamp, and large 
area the separate incandescent lamp. The 
diffuser is 26 inches in diameter, and is 
made of steel, coated with high-grade Aus- 
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FIG. 


trian air-dried enamel, which does not turn 
yellow, but it is claimed becomes whiter 
with age. The black deposit which usually 
accumulates on the ceiling above the lamp 
is received by the diffuser, from which 


I6.—CONCENTRIC DIFFUSER. 


with four-inch base can be used. The best 
effects have been obtained with one 25 or 
50 c.p. Meridian lamp in the lower socket, 
and 3, 4, or 5 standard frosted 8, 16, or 32 
c.p. incandescent lamps set radially, as 
shown in the illustration. From the chart 


it will be seen that the lower hemispherical 
candle power has been increased about 40 
per cent and that the general distribution 
of downward light has been greatly im- 
proved. The radial lines shown in the 


593 


chart correspond to angles of 10° in eleva- 
tion, being marked in degrees of arc above 
and below the horizontal. The distance 
along these lines from the centre to a point 
on the curve represents the intensity of 
candle power in that direction. For in- 
stance, referring to the solid line curves, at 
60° below the horizontal the cluster alone 
gives 85 candle power. This may be read 
either at the right or left hand side of the 
sheet. When the diffuser is used this is 
increased to 136 candle power, showing a 
gain of 60 per cent in this particular direc- 
tion. While it is not advantageous to have 
all the light concentrated directly beneath 
the lamp, it is obvious that the most useful 
light is that thrown below the horizontal 
and that the light thrown above the hori- 
zontal cannot be utilized except as it is re- 
flected downward from the ceiling. 


HOLTZER-CABOT MOTOR-GENERATORS. 


With the increase in use of the storage 
battery for launches, automobiles and pri- 
vate lighting plants has come the demand 
for a compact and efficient form of charging 
motor-generator. The advantages of the 
motor-generator over the dynamotor for 
work of this class are well known. In the 
first place, the primary and secondary cir- 
cuits of the motor-generator may be much 
more effectively insulated from each other 
than can the windings of the dynamotor. 
Furthermore, the secondary voltage of the 
dynamotor form of machine cannot be reg- 
ulated except by means of a line rheostat 
in the secondary circuit or a speed con- 
troller in the motor circuit using resistance 
in series with the armature, both these 
methods requiring expensive rheostats and 
producing a very uneconomical conversion. 
The motor-generator form of machine is 
more flexible in its adaptation to the engi- 
neering conditions. The voltage of the sec- 
ondary may be regulated by the field rheo- 
stat and if the fields of the generator are 
separately excited from the motor circuit 


HOLTZER- CABOT 


FIG. 17.—HOLTZER-CABOT MOTOR-GEN ERATOR. 


the voltage of the generator may vary from 
zero to the full potential of the machine, the 
current output and stability of voltage being 
retained throughout the entire range. The 
machines here illustrated have two bearings, 
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the two intermediate bearings being elim- 
inated. The motor and generator cores are 
mounted on a common shaft, which is con- 
tinuous. The speeds are low and the shafts 
quite heavy, so there is no tendency of the 
shafts to spring. The output of the ma- 
chines ranges from 1⁄4 to 4% kilowatts. The 
machines may be wound for any direct-cur-’ 
rent circuit and the secondary wound to 
give any voltage from’ 20 to 500. The man- 
ufacturers are also prepared to supply ma- 
chines of the same range and outputs of the 
two-bearing construction, but of the open 
type. There is no particular preference in 
favor of either type. although possibly the 
open type is a little more accessible. While 
these sets are intended primarily for charg- 
ing batteries they have been found useful 
in other lines of work, particularly in tele- 
graphic work for operating main and local 
circuits. These motor-generators are man- 
ufactured by the Holtzer-Cabot Electric 
Company, Boston, Mass. 


ELECTROLIER KEY SOCKET AND COMBINED 
SOCKET AND SHADE-HOLDER. 


The electrolier key socket, shown here- 
with, designed a short time ago by the en- 
gineers of the General Electric Company, 
Schenectady, N. Y., is very compact, and 


FIG. 18.—ELECTROLIER KEY SOCKET. 


has a well-finished appearance, harmonizing 
with decorated electroliers. A metal key, 
thoroughly insulated from all live parts, 
accompanies the outfit. This key is remov- 
able, and an extension key may be used in 
its place. The combined socket and shade- 
holder shown in Fig. 19 is said to have met 
with the approval of many users. The 


FIG. I9.—COMBINED SOCKET AND SHADE- 
HOLDER. 


shade-holder in the new device is perma- 
nently attached to the socket shell in such 
a way that it cannot siide or turn. This, 
together with the iact that three points of 
support are afforcied the shade, eliminates 
any sagging. 
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AMERICAN ELECTRICAL SALESMEN’S 
ASSOCIATION 


During the convention of the Illinois State 
Electric Association at Peoria the salesmen 
present organized a new electrical society 
under the name of the American Electrical 
Salesmen’s Association. Although nearly 
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every other branch of the electrical industry 
has one or more organizations -for mutual 
benefit, the salesmen, while frequently 
meeting at associations and elsewhere, have 
had none. The new association is designed 
to fill this vacancy and to be national in 
scope. Its motto is “Fraternalism,”’ and 
the object is the uplifting of the standard of 
salesmanship and the general advancement 
of the electrical interests. The idea is that 
the members may strive mightily, but fairly, 
for business and still eat and drink as 
friends, 

All galesmen selling electrical apparatus 
of whatever nature are eligible to member- 
ship and are invited to join. “Shop talk” is 
strictly barred at all meetings by the by- 
laws which have been adopted; the para- 
mount idea is social intercourse and mutual 
improvement. There are to be no dues. 
Each new member is to pay a dollar for 
an emblem. Minor expenses, as printing 
and postage, will be paid from the profits 
on these emblems. A man once a member 
is always a member unless he resigns or 
changes his vocation. One general meeting 
is to be held each year; the first one 
will be held in Chicago next January dur- 
ing the Electrical Exposition. But at these 
meetings there will be no exhibit or ad- 
vertising of any manufacturer’s goods. 
This provision is, of course, essential. 

It is hoped, by making the organization 
as simple as possible and omitting all obli- 
gations, that the association will help its 
members to become better salesmen and 
better citizens, loyal and zealous in their 
employers’ interests and yet manly and hon- 
orable in their treatment of fellow members. 

Following are the names of the officers 
of the new association: President, Vincent 
Gray, St. Louis. Vice-presidents—H. N. 
Remington, Peoria; A. A. Morton, Chicago ; 
J. T. McNair, Yonkers, N. Y.; C. R. Wood, 
Moline, Ill.; A. L. Pond, Chicago. Secre- 
tary, George H. Erich, 218 North Court 
Street, Rockford, II. 


NEW BOOK. 


MAXWELL’S THEORY AND WIRELESS TELEG- 
RAPHY. Part I, Maxwell’s Theory and 
Hertzian Oscillations, by H. Poincare. 
translated by Frederick K. Vreeland. 
Part II, the Principles of Wireless Teleg- 
raphy, by Frederick K. Vreeland. New 
York: McGraw Publishing Company, 
1904. Cloth; 255 + xi pages, 81% in. by 
534 in.; 145 diagrams. Price, $2.00. 

The name of Poincaré is sufficient guar- 
antee of the first part of the book, without 
any comments by the reviewer. The author 


. starts with the proposition that it is a fruit- 


less task to attempt a complete mechanical 
explanation of electrical phenomena in all 
their details; but, on the other hand, it is 
important to show that these phenomena 
obey the general laws of mechanics. He 
then proceeds to show how Maxwell modi- 
fied the then existing electrodynamic theo- 
ries, so that the principles of optics could 
be derived therefrom. In this exposition, 
the author uses mechanical analogies freely, 
but only to illustrate general principles; 
for example, the flow of conduction and 


‘and supply houses. 
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displacement currents, oscillatory dis- 
charges, etc., as distinguished from the 
elaboration of hypothetical mechanisms for 
explaining the ultimate nature of the phe- 
nomena. This part of the book, which oc- 
cupies nearly one-half of the volume, is 
written in a clear and accurate style, and is 
made as simple and elementary as possible. 
It forms a good theoretical foundation for 
the study of wireless telegraphy, as is in- 
tended. 

The second part or the book begins witk 
genera! principles, then describes some of. 
the early experiments, then some of the 
later apparatus, ending with selective sig- 
naling systems. {ín this part the principles 
developed in the first part are applied to 


' practical apparatus. On the whole the book 


treats the gubject in a very satisfactory 
manner. 
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FOREIGN TRADE POSSIBILITIES. 


(By Our Special Correspondent.) 


There is every indication that the re- 
quirements for equipment in electrical lines 
in Mexico during the next few years, with 
regard to street traction, light and power 
plants, will be of a character well worth 
the careful attention of American machinery 
Now that the Mexican 
municipal authorities are realizing the pos- 
sibilities which electricity offers, transfor- 
mation of mule car lines to electric power 
will proceed on a scale hitherto unprece- 
dented. Work along these lines has already 
been commenced and is being pushed vigor- 
ously. 

It is well known that throughout Mexico, 
in the mining as well as the agricultural 
districts, the old-time mule car system has 
long prevailed. In a comparatively very 
few towns these have been supplanted by 
electric power, Mexico City itself, the cap- 
ital setting the example, although there are 
yet in the Mexican metropolis many miles 
of mule car lines in regular operation. But 
as might have' been expected, the results 
have been so satisfactory where electricity 
has been introduced in street car traction 
that every municipality in the Mexican re- 
public where the mule car system prevails. 
and especially where water power is avail- 
able, is clamoring for the introduction of 
the new and modern system of electric 
motive power. Nor will the Mexican people 
be satisfied until this transformation is ac- 
complished, however great the undertaking. ` 

La Electrica Company, of Guadalajara, 
which has obtained the concession for elec- 
tric street traction in that city, will expend 
$3,500,000 in purchasing steel rails, copper 
wire, cars and equipment for a hydro-elec- 
tric plant. 

The Compania Electrica de Aguascalien-" 
tes will also expend a large sum in the pur- 
chase of copper wire, power equipment 
and cars. 

The municipalities of Monterey, Colima, 
San Luis Potosi, Morelia, Toluca, Oaxaca 
and Puebla have each formulated plans for 
raising the necessary capital to abolish the 
mule car and install in its stead the electric 
car. 
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The announcement is made by a Mexican 
Government official that a concession has 
been granted to Gustave A. Lilliendahl to 
utilize gooo liters of water per second from 
the San Juan River, in the municipality of 
Santiago, State of Nuevo Leon. The ob- 
ject of the concessionaire is to produce elec- 
tric power for local use or for transmission 
to any points which he may desire. Sur- 
veys must commence within six months, 
constructicn of the works to begin within 
two years and to be completed within seven 
years. 

Albert Stein, representing the Jaqui Cop- 
per Company, of Sonora, has applied for 
a concession to utilize a maximum of 340,- 
ooo liters of water per minute from the 
Zaqui River, for the purpose of producing 
power by electricity. 

Luis Gomez Daza, Zacatlan, Puebla, has 
made application for the purpose of using 
the waters of the River Zomatlan for elec- 
tric power purposes. 

The Compania Electrica de Zacatecas, 
which was recently formed in Zacatecas to 
build and operate a modern electric light 
and power plant, has awarded the contract 
to Schoendube & Mengebauer, of the City 
of Mexico. As the power house will be 
located a mile from the center of the city, 
three-phase current at 3000 volts has been 
adopted. The work of installing the plant 
will begin early in the coming year. The 
firm whose name is herewith given is a re- 
sponsible one and will need much material 
in the way of machinery, transformers and 
other equipment. 


OBITUARY. 


MR. WILLIAM B. RANKINE, vice-president 
of the Niagara Falls Power Company, died on 
September 30 at Franconia, N. H., whither he 
had gone for the benefit of his health. The im- 
mediate cause of his death was congestion of 
the lungs, superinduced by heart trouble. To 
Mr. Rankine and his associate, Mr. Edward D. 
Adams, was due more than to anyone else the 
modern utilization of Niagara on a grand scale. 
Mr. Rankine was one of the organizers of the 
Niagara Falls Power Company, and at the time 
of his death was also interested in a number of 
allied concerns. He was a graduate of Union 
College and was a member of the University 
Club, the Metropolitan Club and the Bar Associa- 
tion. He is survived by his wife, mother and 
three brothers. 


MR. JOHN I. SABIN died very suddenly on 
October ro in San Francisco. He had not been 
in good health for some time and was contem- 
plating a six, months’ European tour, but this 
trip was not planned soon enough for him to 
realize any benefit from it. Mr. Sabin was born 
in New York State on October 3, 1847. In 1864 
he entered the United States Army as a tele- 
graph operator, moving to San Francisco at the 
close of the War in 1876, where he became an 
operator for the Western Union Telegraph Com- 
pany. He took an active part in organizing the 
Bell telephone system on the Coast in 1878, and 
the remarkable development of the telephone in 
that section of the country was largely due to his 
fertility of resource and combative, progressive 
spirit. In May, 1901, he moved to Chicago and 
assumed the presidency of the Chicago Tele- 
phone Company. Two years later he became iden- 
tified with the Pacific States Telephone Company, 
for which it is claimed that Mr. Sabin secured 
the highest percentage of telephones to popula- 
tion in the United States. Mr. Sabin was one 
of the leaders in electrical development on the 
Pacific slope, being widely known in the elec- 
‘trical field outside of telephony. 


AMERICAN ELECTRICIAN 
PERSONAL. 


MR. W. J. MARLAND recently moved from 
New York to Chicago to assume charge of the 
Chicago office of the Gould Storage Battery Com- 
pany. 

MR. O. A. STRANAHAN, who joined the Al. 
lis-Chalmers Company in December, 1904, to be- 
come manager of the power department, has been 
appointed sales manager. His headquarters are 
at Milwaukee. 


MR. HENRY M. BOWEN, formerly with H. 
M. Byllesby & Co., of Chicago, has been made 
general manager of the St. Louis, Hillsboro & 
Southern Railroad, with offices at 415 Locust 
Street, St. Louis, Mo. 


MR. R. G. HUNT, formerly connected with 
the Fort Smith Gas & Electric interests, has 
been made manager of the Consolidated Gas & 
Electric Company, of San Diego, Cal., which 
is conducted under Byllesby auspices. 


MR. E. T. SCHATTLE, heretofore connected 
with the Crouse-Hinds Company, of Syracuse, has 
accepted a position with the Crescent Electrical 
Manufacturing Company, of Rochester, where 
he will have full charge of the engineering de- 
partment. 


MR. G. A. NISBET, for several years sales 
agent for the General Incandescent Arc Light 
Company, and later of the Stanley-G. I. Electric 
Manufacturing Company, has been appointed gen- 
eral manager of the Charles A. Thompson Com- 
pany, New York City. 


MR. F. B. HUNTINGTON, secretary of the 
Eastern Wisconsin Railway & Light Company, 
has been elected vice-president of the company to 
succeed Mr. T. F. Grover, who recently resigned. 
Mr. Huntington will continue in his office as 
secretary for the present also. 


MR. E. H. McHENRY, fourth vice-president 
of the New York, New Haven & Hartford Rail- 
road, on October 1, took charge of the engineer- 
ing department of the entire New Haven system. 
He formerly had supervision of the engineering 
department of the electrical division only. 


MR. H. U. BADEAU has been appointed New 
York representative of the Switchboard Equipment 
Company, of Pittsburg, with headquarters at 30 
Cortlandt Street. Mr. Badeau for several years 
past has been with the engineering department of 
the Western Electric Company in New York. 


MR. G. F. BROCKMAN has resigned his posi- 
tion as electrical engineer and superintendent of 
the Hydro-Electric Light & Steam Power Com- 
pany, of Jackson, Ala. He was the designer and 
builder of this installation which has made an 
unusually good record, having operated every 
night for fourteen months without a shutdown. 


MR. WARREN F. HUBLEY, recently repre- 
sentative of the Sunbeam Incandescent Lamp 
Company, at Philadelphia, Pa., has resigned in 
order to accept the position of western repre- 
sentative of the American Transformer Com- 
pany, of Newark, N. J. His headquarters will 
be with the Western Electric Company, Chicago, 
Til. 


MR. CHARLES L. SEEGER is now represent- 
ing the Electric Storage Battery Company, of 
Philadelphia, in Mexico, his office being at Pri- 
mera de Humboldt No. 10, Mexico City. Asso- 
ciated with Mr. Seeger is Mr. W. G. Davis, who 
has for some time been connected with the Elec- 
tric Storage Battery Company in its Philadelphia 
sales office. 


MR. ERRETT L. CALLAHAN has resigned 
his position as manager of the Prometheus Elec- 
tric Company, of New York, in order to take 
charge of the electric heating work of the Gen- 
eral Electric Company in the Chicago territory. 
Mr. Callahan was also formerly connected with 
the Simplex Electric Heating Company as as- 
sistant manager. 


MR. M. C. MILLER, formerly connected with 
the Westinghouse Electric & Manufacturing Com- 
pany, has been appointed assistant sales manager 
of the Allis-Chalmers Company. Mr. Miller joined 
the Allis-Chalmers Company a little over a year 
ago, and now takes charge of all matters in the 
sales department which do not require the per- 
sonal attention of the manager. 
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MR. CHARLES W. LAWRIE, for several 
years general superintendent of the Ball Engine 
Company, Erie, .Pa., and consulting engineer for 
many of the most important high-speed engine 
builders of the United States, has accepted the 
position of general superintendent of the Reeves 
Engine Company, of Trenton, N. J. Mr. Lawrie 
assumes his new duties on November first. 


MR. KENNETH B. THORNTON, recently ap- 
pointed operating manager of J. G. White & Co., 
hag been made manager of the Nassau Light & 
Power Company, of Roslyn, Long Island. This 
company is managed and operated by J. G. White 
& Co. Mr. Thornton, previous to his association 
with White & Co., was connected with the Royal 
Electric Company, of Montreal, and the Montreal 
Light, Heat & Power Company. 


MR. GEORGE K. WOODWORTH, for the past 
four years the examiner in charge of wireless 
telegraphy and long-distance telephony in the 
Electrical Division of the U. S. Patent Office, .is 
now associated with Mr. Alexander P. Brown, of 
31 State Street, Boston, Mass., under the firm 
name of Brown & Woodworth, attorneys-at-law. 
Mr. Woodworth will make a specialty of elec- 
trical patent matters in the Patent Office and in 
the U. S. Courts. 


MR. C. A. GREENIDGE has been promoted 
from the position of superintendent of the elec- 
trical department of the Utica (N. Y.) Gas & 
Electric Company to that of general manager of 
that department. Mr. William J. Cahill, who has 
been general manager of the gas department and 
secretary of the company, has retired as secre- 
tary, and Mr. M. J. Brayton, whose place at the 
head of the electrical department Mr. Greenidge 
takes, has been appointed secretary. 


MR. HARRY H. HORNSBY has accepted the 
appointment as sales manager of the conduit de- 
partment of the Sprague Electric Company, New 
York, succeeding Mr. Alexander Henderson. He 
resigned the position of chief inspector of the 
Department of Electricity in Chicago to become 
sales engineer of the conduit department of the 
Sprague Company, which place he has held until 
his present advancement. Mr. Hornsby’s exten- 
sive experience in the electrical business, both 
East and West, has qualified him to an unusual 
extent for his new position. 


MR. CECIL B. SMITH, formerly chief engi- 
neer of the Niagara, Lockport & Ontario Power 
Company, and now in the employ of the Temis- 
kaming & Northern Ontario Railway and the On- 
tario Hydro-Electric Power Commission, is mak- 
ing a tour of Europe for the purpose of investi- 
gating electric railway equipment abroad. He 
will study especially the electric locomotives of 
Italy, Switzerland, Germany, France and Eng- 
land. It is the intention of the Power Commis- 
sioners to equip the new Ontario Railway with 
electric locomotives in the near future, and they 
desire to investigate the feasibilty and practic- 
abilty of such a road under the operating con- 
ditions which prevail abroad. 


MR. B. J. JONES, formerly on the staff of 
Sargent & Lundy, consulting engineers, of Chi- 
cago, has accepted the managership of the elec- 
trical department of the Cincinnati Gas & Elec- 
tric Company. He is well qualified for his new 
position, having in his former capacity come 
closely in touch with much of the electrical work 
of the Cincinnati Gas & Electric Company. Mr. 
Jones is the inventor of the flat flexible bond and 
solid terminal, designed to go under the fish- 
plate, which was sold originally as the Atkinson 
bond. He is also the designer of many of the de- 
tails of high-tension construction used in the 
Indianapolis & Cincinnati Traction Company’s 
line between Indianapolis and Rushville, and 
adopted by the Westinghouse Electric & Manu- 
facturing Company as standard construction for 
certain classes of single-phase trolley work. Pre- 
vious to his connection with Sargent & Lundy, 
Mr. Jones was superintendent of the South Chi- 
cago City Railway Company, which position he 
accepted upon leaving a similar one at Sioux City, 
Iowa. He was also at one time with the West- 
inghouse Electric & Manufacturing Company. 


MR. W. T. McCASKEY has joined the forces 
of the Allis-Chalmers Company and will act as a 
special representative where contracts are being 
considered for such work as the equipping of in- 
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terurban railroads, hydro-electric projects, etc. 


Mr. McCaskey was born in Richmond County, . 


Wis., in 1863. His experience in electrical work 
began in 1882 as manager of the plant of the Eau 
Claire Electric Light & Power Company. Later 
he was connected with the Sperry Associate Elec- 
tric Company, of Kansas City, Mo., and he 
operated the first electric lighting plant in Fort 
Worth, Texas, in 1885. From 1889 to 1894 he 
represented Edison and other interests on the Pa- 
cific Coast. He afterwards acted as represepta- 
tive of the Standard Electric Company, in Chi- 
cago, going to Buenos Ayres, South America, 
in 1899, for the Westinghouse Electric & Manu- 
facturing Company and Agar, Cross & Co., where 
he remained until 1901. He was then Director in 
Spain and Portugal for the Societe Anonyme 
Westinghouse until December, 1903, and manager 
for Agar, Cross & Co., until May of this year. 
Mr. McCaskey will have his headquarters in 
Milwaukee, 


TRADE PUBLICATIONS. 


WIRING RECEPTACLE. Flyer No. 2166, il- 
lustrating a porcelain receptacle for moulding wir- 
ing brought out by the General Electric Com- 
pany. 

STORAGE BATTERIES. A small folder il- 
lustrating storage batteries for railway signal ser- 
vice brought out by The Westinghouse Machine 
Company. 

TRANSFORMER FOR THAWING PIPES. 
The American Transformer Company issues this 
little pamphlet, illustrating and describing its 
transformer thawing outfits. 


TRANSFORMERS. A price list and proposal 
form of standard lighting and power transformers, 
manufactured by the Pittsburg Transformer Com- 
pany, Pittsburg, Pa., in sizes from .6 to ṣo kilo- 
watts. 


TRANSFORMERS. This is bulletin No. 33 of 
the American Transformer Company, in which are 
illustrated and described the various types of 
high-voltage transformer manufactured by the 
company. 

COMMON-BATTERY SWITCHBOARDS.— 
Folder No. 8 illustrating and describing the No. 2 
Type of common-battery switchboard and its ac- 
cessories, manufactured by The Dean Electric 
Company, Elyria, Ohio. 

TELEPHONE CABLE. A booklet issued by 
the Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y., illustrating and de- 
scribing the essential features of the line of tele- 
phone cable manufactured by the company. 


MULTIPLE ENCLOSED ARC LAMPS. Sup- 
ply catalogue No. 7591, illustrating and describing 
the parts of the edgewise parallel-rod,: 110-volt, 
direct-current multiple enclosed arc lamp, forms 
14 and 12, manufactured by the General Electric 
Company. 

COMMON-BATTERY DESK TELEPHONES. 
A booklet entitled the “Brownie Bulletin,” and 
containing a parody on “The House That Jack 
Built,” the new type of desk stand manufactured 
by the Kellogg Switchboard & Supply Company 
being substituted for Jack’s house. 


CORLISS ENGINES. A catalogue of handsome 
design, published by The C. & G. Cooper Company, 
Mount Vernon, Ohio, and containing full-page il- 
lustrations made from photographs of representa- 
tive plants in operation, which give an idea of the 
general design of the Cooper-Corliss engine. 


INSULATORS. Supplement No. 1 to The In- 
sulator Book which is issued by the Locke Insula- 
tor Manufacturing Company, Victor, N. Y. The 
supplement contains revisions and additions to 
the catalogue and is accompanied by an addenda 
sheet to be pasted in The Insulator Book. 


HEATING APPARATUS. Catalogue No. 186 
illustrating and describing “A B C” heating ap- 
paratus for the heating and ventilating of fac- 
tory and public buildings and the drying of ma- 
terials of all kinds. This apparatus is the pro- 
duct of the American Blower Company, Detroit, 
Mich. 


BLACK AIR-DRYING VARNISH. This is a 
small pamphlet exploiting the Sterling black air- 
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drying varnish manufactured by The Sterling 
Varnish Company, Pittsburg, Pa. The pamphlet 
also contains a list of other Sterling insulating 
compounds, together with a table of comparison 
of thermometrical scales. 


MINING MACHINERY. A handsome cata- 
logue issued by The Jeffrey Manufacturing Com- 
pany and designated Bulletin No. 10, in which are 
illustrated ard described the numerous types of 
electric mine locomotives manufactured by this 
company, together with their application to vari- 
ous uses and conditions. 


RAILWAY LINE MATERIAL AND RAIL 
BONDS. A handsome, well-executed catalogue, 
No. 1049, from the General Electric Company, 
presenting a new list of railway line material de- 
vices manufactured by this company. The list 
comprises the numerous appliances required in 
railway line construction work. 


THE JONES STOKER. A pocket edition cata- 
logue illustrating and describing very fully the 
Jones under-feed mechanical stoker, of which The 
Under-Feed Stoker Company of America, Chi- 
cago, Ill., is the sole manufacturer, The catalogue 
also contains illustrations showing the method of 
equipping various types of boilers with the Jones 
stoker. 


ELECTRICAL SUPPLIES. This is a general 
supply loose-leaf catalogue, in a substantial cloth 
binder, issued by the Commercial Electrical Sup- 
ply Company, St. Louis, Mo. Accompanying the 
catalogue is a paper-bound price list and discount 
sheet. The catalogue covers fully the very com- 
plete line of electrical supplies of all kinds car- 
ried by the company. 


ROTARY CONVERTERS. This is special 
publication No. 7038 from the Westinghouse 
Electric & Manufacturing Company, treating of 
Westinghouse rotary converters, their characteris- 
tics and construction, together with instructions 
for their erection, operation and care. The cata- 
logue is fully illustrated and contains several dia- 
grams of connections also. 


MOTORS. Booklet No. 4120, containing illus- 
trations and brief descriptions of automatic single- 
phase induction motors ranging in size from 1/40 
to % horse-power, and bipolar and multipolar en- 
closed direct-current motors in sizes from 1/20 to 
2% horse-power. These little machines are manu- 
factured by The Emerson Electric Manufactur- 
ing Company, St. Louis, Mo. 


SWITCHBOARDS FOR SMALL DIRECT. 
CURRENT PLANTS. Bulletin No. 409, con- 
taining illustrations, descriptions and price lists 
of switchboards for small direct-current plants, 
ranging in size from 5 to 20 kilowatts at 125 volts 
or from 1o to 40 kilowatts at 250 volts. The 
switchboards are manufactured by the Stanley-G. 
I. Electric Manufacturing Company. 


PAISTE ‘SPECIALTIES. Catalogue No. 12, 
illustrating and briefly describing the line of clec- 
tric light supplies manufactured by H. T. Paiste 
Company, Philadelphia, Pa. The catalogue is con- 
veniently compact and substantially bound in red 
cloth. The illustrative and descriptive matter in- 
cludes the company’s various types of sockets, re- 
ceptacles, switches, rosettes, cut outs, socket fit- 
tings, etc. 


INTERCOMMUNICATING TELEPHONES. 
Bulletin No, 13, illustrating and describing the 
various types of intercommunicating telephones, 
manufactured by the Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, N. Y. The 
bulletin deals exclusively with the central energy 
system with metallic circuits, and besides showing 
various types of apparatus, contains several rep- 
resentative diagrams of connections. 


HARMONIC PARTY LINE SYSTEMS. This 
is bulletin No. 100, issued by The Dean Electric 
Company, Elyria, Ohio, which comprises a reprint 
of an article entitled ‘Concerning Harmonic 
Party Line Systems,’ by W. W. Dean, vice-presi- 
dent and chief engineer of The Dean Electric 
Company. The bulletin is well illustrated and the 
last five pages are devoted to the exploitation of 
the harmonic system manufactured by this com- 
pany. 

TABLES. These convenient tables are issued 
from time to time by the Warren Electric Manu- 
facturing Company, Sandusky, Ohio, and are 
printed or cards of pocket size, the reverse sides 
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of which bear illustrations of representative pro- 
ducts of the company. Tables 11 and 12 give 
allowable pressures for steam boilers constructed 
of %-inch single and double riveted plates re- 
spectively, while Table 17 gives an all-night street 
lighting schedule for the month of November. 


CAR HEATING AND LIGHTING APPA- 
RATUS. A very complete catalogue of large size, 
containing illustrations and descriptions of the 
Gold Car Heating & Lighting Company’s (New 
York) improved heating and lighting apparatus for 
steam and electric railways. The book also con- 
tains illustrations and descriptions of other rail 
way supplies and gives numerous diagrams of the 
various heater equipments to meet different re- 
quirements. The catalogue is issued in two edt 
tions, one bound in red paper and the other is 
brown cloth. 


BUSINESS NEWS. 


THE IDEAL STOKER, 114 Liberty Street, 
New York, has secured the contract for installing 
Ideal stokers at the Bayonne (N. J.) works of 
the Para Recovery Company. 


THE MOLONEY ELECTRIC COMPANY, St. 
Louis, Mo,, will hereafter be represented in the 
East by The Electro-Dynamic Company, 11 Pine 
Street, New York City. 


H. T. PAISTE COMPANY, Philadelphia, Pa., 
announces the opening of an office in Boston at 
7 Otis Street, Winthrop Square. This office will 
he in charge of Mr. Frank Booth, who will also 
represent the New York Insulated Wire Company 
in that city. 

C. H. M’GIEHAN COMPANY, automatic and 
special machinery experts, of No. 11 Broadway, 
New York, are distributing to their clientele a 
paper-mounted thermometer, on either side of 
which is printed a column of decimal equivalents, 
although the souvenir may be had without this. 


CHANDLER & TAYLOR COMPANY, Indian- 
apolis, Ind., reports the recent sale of one of its 
standard service enclosed self-oiling engines of 
the direct-connected type to the owners of the New 
York Life Building, Chicago, Ill.; also one of 
the same type, but made tandem-compound, to the 
University of Nebraska, at Lincoln, Neb. 


BAY STATE LAMP COMPANY, of Danvers, 
Mass., is directing attention to the excellence of 
the renewed incandescent lamps manufactured by 
the company. The sale of these lamps is said 
to be increasing rapidly in spite of deep-rooted 
predjudice against renewed lamps. The company 
is making a liberal proposition to users of incan- 
descent lamps who desire to make a fair trial of 
its product. 

THE STANDARD ELECTRICAL MANUFAC. 
TURING COMPANY, Niles, Ohio, is distributing 
to its patrons a paper fac-simile óf a pumpkin, 
bearing the features of a face, which may be 
converted into a Halloween lantern by hanging it 
over an incandescent electric lamp. On the in- 
side of the sheet are some humorous lines ir 
parody of James Whitcomb Riley’s “When the 
Frost Is on the Punkin.” 


MACHADO & ROLLER, 203 Broadway, New 
York, selling agents for the Whitney Electrical 
Instrument Company, state that hereafter any re- 
calibration, re-adjustment or repair of instruments 
that may be required within a period of one year 
after their sale will be effected by the company 
gratis, provided the instrument is returned pre- 
paid with the seals intact. A paster to that effect 
is placed on each instrument. 


THE SCHMIDT-WILCKES ELECTRIC COM- 
PANY, 522 Gregory Avenue, Weehawken, N. J., 
announces that it has completed its organization 
as an independent telephone and switchboard 
manufacturer, with its plant located at Wechaw- 
ken and offices at 135 William Street, New York 
City. The company has secured valuable tele- 
phone patents, under which its new product will 
be manufactured. 

THE HOLOPHANE GLASS COMPANY, New 
York, was awarded the contract for the lighting 
fixtures in the new million-dollar court house at 
Syracuse, N. Y., perhaps the finest of its kind 
in the country. The new Holophane-Pagoda ball 
was adopted as a standard in 6-in., 7-in. and 8-in. 
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sizes, 900 of these being used on the decorative 
chandeliers. Over 2,000 Pagoda reflectors are to 
be employed for what is termed “the useful light” 
fixtures throughout the building. 


THE COLONIAL FAN & MOTOR COM- 
PANY, Warren, Ohio, reports the recent installa- 
tion of twenty-five motors for The H. J. Heinz 
Company, of Pittsburg, Pa., for individual driving 
of can machinery and printing presses; also ninc- 
teen motors for the Kinnear Pressed Radiator 
Company, of West Pittsburg. Fourteen large 
motors have just been shipped to the Independent 
Packing Company and the Chouteau Ayenue Ice 
& Cold Storage Company, of St. Louis, Mo. 


THE ONEIDA COMMUNITY, LTD., Oneida, 
N. Y., is putting on the market a special chain 
for rasing and lowering arc lamps suspended from 
mast arms. The chain is made in various sizes 
to fit any pattern of pulleys and will, it is claimed, 
out-wear two or three times over any other 
attachment which has yet been put on the market 
for this purpose. We understand that the 
Oneida Community, Ltd., is prepared to send a 
sample complete, ready to put on an arc light, 
to any central station who will apply for same. 


G. M. GEST, subway contractor of New York 
and Cincinnati, has been awarded a contract for 
the construction of a complete electrical subway 
system for the Dayton Lighting Company, Day- 
ton, Ohio. This plant has recently been acquired 
by new interests, who are rebuilding and re- 
equipping the whole plant. The contract given to 
Mr. Gest is for subway installation for the whole 
city, covering twenty miles of streets and in- 
volving over a milliof feet of conduit. The 
system is to be absolutely modern and‘ up to date, 
and will cost in the neighborhood of $250,000. 


- STROMBERs-CARLSON TELEPHONE 
MANUFACTURING COMPANY, Rochester, N. 
Y., reports having closed contracts for switch- 
boards for the following places: Roxboro, N. C.; 
Onaga, Kan.; Rochester, N. Y.; Ellicottville, N. 
Y.; Eldorado, Ark.; Wabash, Ind.; Newark Val- 
ley, N. Y.; Camden, N. J.; Sonora, Ky.; Minne- 
apolis, Minn.; Pattersonville, N. Y.; Des Moines, 
Ia.; Seward, Ill.; Sublette, Ill.; Little Valley, 
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N. Y.; Beloit, Kan.; Milbank, S. D.; Wheeling, 
W. Va.; Linn Grove, Ind.; Brooton, Minn.; Ab- 
bott, Tex.; Vertrees, Ky.; Payette, Ida.; Ham- 
monton, N. J.; Chenoa, Ill; Tiskilwa, IIL; 
Swedenboro, N. J. 


THE BALL & WOOD COMPANY, steam en- 
gine builders, 17 Battery Place, New York, has 
recently added to its works at Elizabethport a 
plant for turning out welded flanged pipe and 
pipe bending. The company will do no pipe fit- 
ting and undertake no piping contracts, but is 
prepared to quote prices and fill orders for the 
material used in this work. In its new plant The 
Ball & Wood Company has endeavored to avail 
itself of the latest improvements in every line of 
equipment, not only in making the joints and 
bends, but in handling the material. To distin- 
guish it from others on the market, the company 
has given its trade name, ‘‘Ballwood,’”’ to this 
joint. 

WILLIAM ROCHE DRY BATTERY COM- 
PANY is the name of the firm, recently incor- 


porated with a capital of $25,000, which succeeds 


to the business conducted by William Roche, 
since 1897, at 52 and 54 Park Place, New York 
City. Mr. Roche is president of the new cor- 
peretion, and has associated with him Messrs. C. 
Laton Ford, formerly first vice-president of the 
Celadon Roofing Tile Company, New York; Mr. 
Einest A, Lowe, president of The Lowe Electric 
Company, and William C. Hubbard, for a num- 
ber of years with the Westinghouse Electric & 
Manufacturing Company. Mr. Lowe is vice- 
president, Mr. Ford treasurer, and Mr. Hubbard 
secretary of the company. 


THE NEW PROCESS RAWHIDE COM- 
PANY, Syracuse, N. Y., has announced its in- 
tention of going more extensively into the manu- 
facture of metal gears of all kinds, as well as its 
well-known ‘‘New Process’ noiseless pinions. 
For this purpose the company has just completed 
a two-story brick addition, containing about 10,000 
feet of floor space, and is installing a number of 
additional turret lathes, drills, grinders, spur gear 
cutters, bevel gear planers, and other machines 
necessary for the manufacture of accurate gear- 
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ing. This additional equipment will increase the 
company’s capacity about 75 per cent. Its busi- 
ness is reported as very brisk, shipments being 
already considerably in excess of last year. 


THE WESTINGHOUSE MACHINE COM- 
PANY notes an increasing demand for the gas 
engine, and has received within the last few 
weeks orders for these machines ranging from 10 
to 1,000 b.h.p.; the orders include thirty-six en- 
gines, aggregating 6,647 b.h.p. The company has 
also received from the Public Lighting Commis- 
sion of the City of Detroit, Mich., orders for two 
2,000-kw. turbine-type generator units for in- 
Stallation in its power house on the river front 
in the center of the business district of the city. 
Three large orders for Roney mechanical stokers 
have recently been placed with the company, one 
from the Jones & Laughlin Steel Company, of 
Pittsburg, one from the Lehigh Valley Traction 
Company, of Philadelphia, and another from the 
Pressed Steel Car Company, of Pittsburg, besides 
one from the Pennsylvania Railroad Company 
for its shops at Altoona, and numerous smaller 
orders from various parts of the country. 


THE PELTON WATER WHEEL COMPANY, 
San Francisco, Cal., states that owing to the 
steady growth of its business it is obliged to en- 
large its works, and to that end has purchased a 
block of land in South San Francisco, where a 
modern machine shop is now under course of 
construction, This new shop will be equipped 
with the latest high-grade tools and handling de- 
vices, affording exceptional facilities for the con- 
struction of high-grade apparatus. The company 
recently closed a contract with the Oro Water, 
Light & Power Company, Oroville, Cal., for two 
complete Pelton units of 2,000 horse-power each, 
direct-connected to electric generators, the wheels 
operating under a 465-ft. head. Among other 
recent orders are: A wheel equipment for the 
Crown Columbia Paper & Pulp Company, of 
Washington, consisting of a triple Pelton unit for 
direct-connection to heavy pulp grinders; a 300- 
h.p. unit for Takata & Co., of Tokio, and a large 
wheel for the Ingersoll-Sergeant Drill Company 
for direct connection to one of their compres- 
sors. 


NEWS 


Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 

COURTLAND.—It is reported that Lawson, 
Sykes & Co. want prices on machinery and equip- 
ment for an electric light plant. 


ARIZONA. 


BENSON.—lIt is proposed to organize a com- 
pany under the name of Benson Light & Water 
Company, with a capital of $5,000. Doan Merrill 
is interested. 


CLIFTON.—The two large mining camps of 
Clifton and Morcenci, Arizona, are to have elec- 
tric power to operate both smelters. The Cale- 
donian Coal Company, Gallup, New Mexico, own- 
ers of the smelters, is preparing to undertake 
the project. 


ARKANSAS. 
LITTLE ROCK.—Springdale has granted a 
franchise for an electric light plant to Spencer 
Owen of Belgrade, Neb. 


ARGENTA.—C, J. Humphreys and others have 
been appointed a committee to select a site for 
the new electric light plant, to be erected by 
the municipality. 

MENA.—The Mena Light, Heat & Power Com- 
pany has been incorporated with a capital of 
$250,000, to own and operate a heating and light- 
ing plant, in addition to cold storage and other 
utilities. Incorporators: Francis R. Hoyt, Will- 
ston D. Hoyt, and others. 


VAN BUREN.—The Van Buren Electric Light 
& Power Company has been incorporated with a 
capital of $25,000. The incorporators are John 
E. Powers, Henry L. Fitshugh and Sydney A. 
Pernot. The company will operate a plant to 
furnish electric lights in this city. 


CALIFORNIA. 
AUBURN.—At a meeting of the city trustees 
it was decided to sell the old gasoline street lights 
and install electric arc lights. 
DOWNIEVILLE.—W. Dubuque has purchased 
the interest of Tony Costa in the local electrit 
light plant. 


SACRAMENTO, E. J. Carragher, it is report- 
ed, is clerk of a committee appointed to find ways 
and means of establishing a municipal lighting 
plant. 

OAKLAND.—The Northern Water Power Com- 
pany has been incorporated by H. L. Atkinson, 
Charles P. Pritchard and others of Oakland, with 
a capital stock of $5,000,000. 

MAYFIELD.—The municipal electric light sys- 
tem has been abandoned and the town trustees 
have contracted with the Redwood City Electric 
Company to furnish power for street illumina- 
tion. 

SAN -FRANCISCO.—The West Coast Electric 
Light & Power Company has been incorporated 
with a capital stock of $25,000 by J. F. Hatha- 
way, T. F. Fogelsang, C. R. Lundberg, W. T. 
Hume and C. Ulmer. 

LOS ANGELES.—tThe Pacific Light & Power 
Company is preparing to develop electric power in 
Yavapai County, Ariz. The initial installation 
will consist of a 1,200-h.p. hydro-electric plant, 
which it is expected will be increased to 6,000 
horse-power eventually. 

SAN FRANCISCO.—The Union Power & Light 
Company has been incorporated with a capital of 
$2,000,000. Directors: John Martin, M. Fleish- 
hacker, R. E. Wallace and H. A. Cook, of San 
Francisco; Frank H. Brack, of Vacaville; John 
Humphrey and R. Kirman, of Reno. 


LOS ANGELES.—The Valley Electric Company 
has been incorporated by R. F. Davis, E. A. Mil- 
ler and A. Morris of Los Angeles, and T. D. Al- 
lin and B. Galbraith of Pasadena. The organizers 
of the company had already secured an electric 
lighting plant at Santa Maria, Cal., and the com- 
pany was organized to take over and operate this 
property. 


SAN FRANCISCO.—The California Gas & 
Electric Corporation recently gave to John Martin 
& Co. two orders of 7-strand aluminum cables, 
aggregating 150,000 lbs., for use on its extensions. 
An additional 45-mile, three-phase transmission line 
will be built between San Francisco and San Jose. 
Six-naught cable, of 350,000 circ. mils will be used. 
The other order, consisting of No. 1: aluminum, 
will be used on a new branch transmission line, 
tieing in near San Jose and extending 40 miles 
to the cement works of the Santa Cruz Portland 
Cement Company’s new plant at Davenport, Santa 
Cruz County. Power will be supplicd for the 
manufacture of about 5,000 barrels of cement per 
day. The company is also installing one of the 
three frequency-changers, which are to be located 
in the new gas engine reserve plant, near San 
Francisco. It is the intention to start up the new 
frequency-changer in November and deliver cur- 
rent to the railways so that the engines can be 
shut down in the Eleventh and Bryant Street 
power station, which is being converted into a 
sub-station. 


SAN FRANCISCO.—The Nevada Power, Min- 
ing & Milling Co.’s electric power plant on Bishop 
Creek, Inyo County, Cal., has gone into commis- 
sion after making a good record for construc- 
tion. One of the two 750-kw., three-phase National 
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Electric generators of the initial installation is in 
successful operation, supplying lights in Tono- 
pah and Goldfield, Nev. The second generator is 
being installed. A Pelton water wheel, operated 
under a head of 1,064 ft., is direct connected to 
each generator. The transmission line extends 85 
miles to the junction at Alkali Springs, where it 
branches, the distance thence to Tonopah being 
18 miles, and to Goldfield, ro miles. An elevation 
of 10,000 feet is reached in crossing the White 
Mountains. An additional Bullock generator, of 
1,500 kilowatts capacity, will be delivered by the 
Allis-Chalmers Company about December 1 and 
connected to a Pelton water wheel. The home of- 
fice of the company is in Denver, Col. 


YREKA.—Since the consolidation of the Siski- 
you and Yreka electric light and power plantd, 
many changes have been made, with more con- 
templated for greater capacity. At present the 
olu Yreka plant at Shasta River, will be used 
for lighting purposes in supplying Yreka, Fort 
Jones, Greenview, Etna, etc., while the Siskiyou 
plant at Fall Creek, Klamath River, will supply 
all the power used and the lights at a number 
of places in Shasta Valley, and be taxed with 
400 horse-power for the operation of the Montague 
box factory and the Yreka Creek dredger. <A cou- 
ple of large transformers have been sent over to 
Humbug, where about 40 horse-power will be used 
for the new Mono quartz mill. ‘she Siskiyou Com- 
pany is also putting in a large new dynamo at 
Fall Creek, which will increase the capacity of 
that plant from 700 to 32,000 horse-power, and 
there is 400 horse-power at the Shasta River plant, 
which makes a capacity of 2,400 horse-power. 
When the new dynamo is installed the two plants 
will be joined for supplying both systems, with 
expectation of extending wires to all other sec- 
tions of the country, where needed. 


SAN FRANCISCO.—The Northern Water & 
Power Company has been formed by H. L. Atkin- 
son, C. P. Pritchard, T. A. Allan and others; the 
capital is $5,000,000. 

SANTA MARIA.—The Isaac Springer Invest- 
ment Company, of Los Angeles, has purchased 
the Santa Maria Light & Power Company, and 
contemplates extending its lines to Guadulupe. 


SAN FRANCISCO.—The General Electric Pow- 
er Company, of San Franicsco, has been incor- 
_porated with a capital stock of $1,000,000, by J. P. 
Lucey, W. E. Cashman, W. T. Love and K. J. 
C. Seymour and Guy C. Calden. 


COLORADO. 


ROCKVALE.—The Council is reported to have 
granted the Arkansas Valley Electric Light Com- 
pany a franchise to construct and operate an elec- 
tric light plant. 


GREELEY.—The Home Electric Light & Pow- 
er Company will increase its capitalization from 
$4,500 to $50,000. The company, which is com- 
posed of professors in the State Normal School, 
and others, has conducted a small electric light 
plant in the vicinity of the State Normal School 
so successfully that it will enlarge the plant to 
supply the entire town. A franchise was granted 
to it recently. 


DENVER.—It is stated that improvements cost- 
ing nearly $1,000,000 are to be made by the Den- 
ver Gas & Electric Company to its plant during 
the coming year. Next spring in the plant at 
Sixth and Lawrence streets a new Curtis 3,v00-kw. 
turbine is to be installed. Later on in the year 
a similar turbine is to be installed in this plant. 
New machinery costing aoout $*50,coo to rep'ace 
worn-out apparatus is to be purchased by the 
company. The building is to be enlarged at 2 
cost of about $45,000. Four soo-h.p. boilers are 
to be installed. 


DELAWARE. 


WIEMINGTON.—An electric light line will be 
run from New Castle to Delaware City to furnish 
light to the latter place. 


FLORIDA. 


MAYO.—The Town Council has granted Clar- 
ence H. Ellis and associates a franchise for the 
construction of an electric light plant and water 
works. 

KEY WEST.—An ordinance is stated to have 
passed first reading, granting to Messrs. Ladd, 
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Larkins and Jerguson, a franchise to furnish elec- 
tric light to Key West. 


GEORGIA. 
COLUMBUS.—The City Council, it is stated, 
is considering the cost of a municipal electric 
light plant. 


ROCKMART.—B. Stark, City Cik., writes that 
it is proposed to construct an electric light plant 
to cost about $7,000. 


COCHRAN.—Bids for the.purchase of $17,000 
electric light and water bonds are wanted at once. 
Address Dr. T. D. Walker, chairman of the bond 
commissioners. 


OCILLA.—The Mayor and Board of Aldermen 
are stated to have awarded to Engineer J. B. Mc- 
Crary, of Senora, the contract for water works 
and an electric light system, to cost about $28,000. 


MONTICELLO. —The town of Monticello has 
bought the electric light plant, the property of 
B. Jordan, and will operate it in connection with 
the water works system, using electric power 
for pumping the water. The two plants will be 
operated together. 


LAWRENCEVILLE.—J. W. Chapman, of Law- 
renceville, has secured an option on a water- 
power near Brevard, N. C., and proposes to de- 
velop the same, and will build an electric light 
plant to supply the town of Brevard, and the 
Transylvania Railroad. 


IDAHO. 

‘RATHDRUM.—The Rathdrum Light & Power 
Company has been reorganized and will hereafter 
be known as the Rathdrum Electric Company. The 
ownership is the same as before. 

LEWISTON.—The Clearwater Irrigation, Land 
& Boom Company has been incorporated with a 
capital of $150,000, by H. L. Pittock and F. W. 
Leadbetter, of Portland, Ore., and L. A. Porter, 
of Lewiston. 


ILLINOIS. 
STREATOR.—The city of Streator is talking 
of putting in a public electric light plant. 


NASHVILLE.—K. K. Steinhauser has pur- 
chased the Nashville electric light plant from the 
former owners. 


HILLSBORO.—Hillsboro Electric Light & Pow- 
er Company, has increased its capital stock from 
$5,000 to $50,000. 


PLANO.—The Plano Heat, Light & Power plant 
is now the property of E. J. Kreis, of Mendota, 
and E. Lindner, of Milford, IN. 


DEPUE.—The village of Depue is to have an 
electric lighting plant. A franchise for this pur- 
pose was granted at a recent meeting of the 
town board. 


FREEBURG.—Plans and specifications have 
been completed by Owen Ford, of St. Louis, Mo., 
for the proposed municipal electric light and power 
plant, to cost about $9,000. Charles Keessler is 
village clerk. 


BREESE.—The Breese Water & Light Company 
is preparing to install a central lighting plant. 
William H. Bryan, Lincoln Trust Building, St. 
Louis, Mo., is the consulting engineer in charge 
of the work. 


SALEM.—The village board of Odin has grant- 
ed a twenty-year franchise to the Odin Coal Com- 
pany, for the operation of an electric light plant, 
and the village has contracted for forty arc lights 
for street lighting at $50 each. 


FISHER.—The Fisher village board of trus- 
tees has awarded to the Wardlow Electric Light- 
ing Company a franchise, which provides that 
the company shall light the streets of the village 
with twelve arc lights of 1,200 candle-power each 
at $50 a month. 


ROCKFORD.—At a meeting of the stockholders 
of the Central Heat & Power Company at the 
company offices it was decided to double the cap- 
acity of the lighting plant, and the directors of 
the company were empowered to at once open ne 
gotiations for the purchase of a new 5o00-h.p. en- 
gine and generator. 

CHICAGO.—John H. Radford is preparing plans 
for an addition to an electric light plant at Fifty- 
eighth street and Cottage Grove avenue, Wash- 
ington Park, for the south park commissioners, 
who will take figures when the plans are ready. 
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It will be one story, of brick and stone, with 
slate roof. The commissioners expect within two 


„or three years to build a central electric light 


plant with sufficient capacity to light the entire 
park system. It will cost about $200,000. D. 
H. Burnham & Co. are the architects. 


MOUNT VERNON.—A largely attended meet- 
ing was held Oct. 2, to take action on the in- 
creased scale of charges made by the Citizens’ 
Gas, Electric & Heating Company, for its utili- 
ties, the company having refused to adopt the 
scale of charges recently made by Ordinance of 
the City Council, which had come to the rescue 
of the people. The people will tender the old 
scale of charges. A committee of citizens has 
been appointed to represent the public and to 
defend any suit brought by the company, and pub- 
lic supscriptions will be taken up to pay counsel 
in case of litigation. 


INDIANA. 


CRAWFORDSVILLE.—J. F. Davies, of Toledo, 
Ohio, has secured the contract for repairing the ° 
city electric light plant at $7,433. 


GREENWOOD.—tThe Citizens’ Water & Light 
Company has been incorporated with $25,000 capi- 
tal stock. The directors are David E. Demott, 
John W. Henderson and james A. Craig. 


WEST TERRE HAUTE.—The town trustees 
have granted the West Terre Haute Light & Power 
Company a franchise to construct and operate am 
electric light plant. Claude Erwin is one of the 
incorporators. 

SHELBYVILLE.—The Shelbyville Water & 
Electric Light Company’g plant has been pur- 
chased at receiver’s sale by C. F. Street, of New 
York, the consideration being $36,000. Mr. Street 
will at once improve the property, retaining Mr. 
F. M. Nichols as superintendent. 


SCOTTSBURG.—The City Council has granted 
a franchise to James Smitn for an electric light 
plant and a franchise to Joseph Shea for a water 
works plant. Messrs. Shea and Smith will join 
their franchises and put up one plant that will 
furnish electric light and water instead of having 
two separate plants, and work will begin on the 
building as soon as plans can be perfected and the 
contract let. 


HUNTINGTON.—The Huntington Light & Fuel 
Company is installing two 200-kw., 60-cycle, 2,300- 
volt General Electric generators and switchboard 
to replace its 125-cycle, 1,040-volt apparatus. The 
company will furnish current to the Erie Rail- 
road for light and power in the shops at Hunting- 
ton. The company has also just closed a can- 
tract to supply steam for heating the court house 
now being erected at Huntington. 


INDIAN TERRITORY. 


ATOKA.—The Atoka Light & Power Company 
will spend about $10,000 in improvements, it is 
said. ` 

HOLDENVILLE.—The Chas. DeWatteville 
Electric Light & Ice plant, valued at $25,000, 
was destroyed by fire. The plant will be rebuilt 
without delay. 


VINITA.—The power plant of the Vinita Elec- 
tric Light, Ice & Power Company is reported to 
have been destroyed by fire on Sept. 26, with a 
loss of $5,000. 

MUSKOGEE.—G. W. Sargent, of Joplin, Mo., 
is stated to have petitioned for permission to con- 
struct a power plant to replace the one recently 
destroyed by fire. 


IOWA. 


DES MOINES.—Dayton Heat & Light Company 
has been incorporated with a capital of $10,000. 


SPIRIT LAKE.—The proposition to sell the 
municipal electric light plant was defeated at a 
special election. 


FORT MADISON.—Several thousand dollars’ 
worth of new machinery is being installed in the 
electric light plant here. 


AFTON.—The Council is reported to be con- 
sidering the question of constructing a municipal 
electric light ‘Slant, or of granting a franchise for 
the plant. 


CHARLES CITY.—The electric lighting plant 
has been sold by H. V. .aussell & Co., to F. O. 
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Martin, of Floyd, and A. L. Dodd. A number 
of extensive improvements sre planned. 


WEBSTER.—Mr. R. B. Leroy, in behalf of 
outside capitalists, has offered the city of Web- 
ster $100,000 for the municipal water, heat, light 
and gas plants and a street car franchise. 


KANSAS. 


PAOLA.—By a close vote this city has voted 
$25,000 in bonds for the building of a municipal 
electric light plant. 


MINERAL.—The Sun’s Rays Electrical Com- 
pany has asked for a franchise to install an elec- 
tric light plant here. 

CHAPMAN.—The Chapman Milling, Elevator 
& Electric Light Company has been incorporated 
with a capital of $30,000. 


MENA.—The Mena Light, Heat & Power Com- 
pany has been incorporated with a capital of 
$250,000 by Francis R. Hoyt and others. 


OSBORNE.—Frank A. Higley, of Cummings, 
Kan., has asked the City Council for an electric 
light franchise, and proposes to put in a lighting 
plant here if given a free site for his power house. 


GARNETT.—The Garnett electric light plant 
has changed hands and is now owned by Dr. 
Milligan, J. Stevenson, J. F. Delinger, C. H. 
Rice, P. E. Keeney, J. W. Bronston and Leper 
Adams. J. F. Delinger is president of the com- 
pany, J. W. Bronston, sescretary, and J. H. Stev- 
enson, treasurer and manager 


KENTUCKY. 


PIKEVILLE.—The Pikeville Electric Light 
Company has been incorporated with a capital of 
$50,000 to operate an electric light plant. 


HOPKINSVILLE.—John H. Bell, Jr., of Hop- 
kinsville, is stated to have secured a franchise for 
the construction and operation of an electric rail- 
way and electric light plant. 


MOUNT STERLING.—Cincinnati capitalists 
have closed a contract with J. W. Riley, of 
Morehead, to erect a modern electric light plant in 
that city at once. The plant will cost $15,000. 


WILLIAMSBURG.—Gleaves & Company, of 
Lynchburg, Va., propose to construct and own wa- 
ter works and an electric light plant at Williams- 
burg, to cost about $45,000. J. A. Gilman is the 
engineer. 


COVINGTON.—The National Construction 
Supply Company, of St. Louis, Mo., has submit- 
ted to the light committee of the General Coun- 
cil a proposition to install an electric light plant, 
with duplicate machinery of sufficient capacity 
to supply 400 arc lights of 2,000 candle-power 
and 2,000 incandescent lights, for $75,000. 


LOUISIANA. 


NEW ORLEANS.—Work on the Consumers’ 
Electric Company's new plant is progressing rap- 
idly. 

CHARLES CITY.—Martin & Dodd have pur- 
chased the electric light plant, and will put in 
a heating plant. 


MAINE. 


DEXTER.—The Dexter Electric Light Company 
has sold its plant and business to N. Curtis 
Fletcher, of Boston. 


LEWISTON.—The Lewiston & Auburn Elec- 
tric Light Company will make a further re- 
duction in rates to all its customers, upon meter 
service. The reduction is from tro cents per 
kilowatt-hour to 9 cents per kilowatt-hour. 


PORTLAND.—The International Paper Com- 
pany has brought a bill in equity in the United 
States Circuit Court here against the Bodwell Wa- 
ter Power Company of Old Town, asking the court 
to restrain the latter company from crecting and 
maintaining dams on the Penobscot River and the 
Stillwater branch. 


ELLSWORTH.—The City Council has taken ac- 
tion which will enable a company of which W. H. 
Buhlen, of Boston, Mass., is the head, to build a 
dam across Union River. The company proposes 
furnishing power to the industries of Ellsworth, 
Bar Harbor and vicinity. The probable cost of the 
proposed plant is $1,000,000. 

EASTPORT.—The Copen Light & Power Com- 
pany has been organized at Fastport, for the pur- 
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pose of generating and supplying gas and elec- 
tricity for lighting, heating and mechanical pur- 
poses in Perry, Pembroke and Dennysville, in 
Washington County, Maine, with $10,000 capital 
stock. The officers are: President, Chas. E. Cop- 
en, of Eastport; treasurer, Charles H. Emery, of 
Eastport. 


BUCKSPORT.—There are rumored plans for 
the development of an electric power plant at Or- 
land upper falls. Recently an expert has been 
making estimates of the extent of the power, the 
storage of water, the size of the watershed, the 
annual rainfall, etc., and the result of these will 
no doubt warrant the expenditure of many thou- 
sands of dollars in the construction of dams, ac- 
quirement of flowage rights, purchase of real es- 
tate, besides the construction of buildings, instal- 
lation of machinery, etc. 


MARYLAND. 


MIDLAND.—The Consolidated Coal Company, 
it is stated, will erect a plant at Ocean Mine, No. 
1, with power enough to supply light to the 
town of Midland and surrounding places. 

ROCKVILLE.—At a special meeting of the may- 
or and council of Rockville a contract was en- 
tered into with Anderson Offutt, H. Worthing- 
ton Talbott and David M. Munro for the rehabili- 


tation of the lighting plant. 


BALTIMORE.—Subway Engineer Phelps will 
start at once the construction of a conduit line 
to Westport to connect with the power house of 
the United Electric Light & Power Company. 
The line will be about 11,000 feet long and will 
be laid in South Fremont avenue and Ridgeley 
street. 


MASSACHUSETTS. 

SOUTH HANSON.—A new company will soon 
be incorporated in this town, known as the Han- 
son Gas & Electric Company, with W. E. Da- 
mon as president. 


SOUTH HADLEY.—The Holyoke Water Power 
Company, of Holyoke, has petitioned the select- 
men of South Hadley for permission to erect 
poles and string wires from Holyoke to South 
Hadley Center. 


MEDWAY.—The Kendall Construction Com- 
pany, of Boston, has been awarded the contract 
by the Medway Electric Light & Power Com- 
pany to entirely reconstruct its street and com- 
mercial lighting systems in this city. 

BOSTON.—At the annual meeting of the Edi- 
son Electric Illuminating Company, of Boston, 
held on October 10, one of the matters considered 
was the sale of the Milton plant, acquired when 
the property of the old lighting company in that 
town was absorbed. The plant is no longer 
needed, electricity being furnished from the South 
Boston plant. The company’s management also 
asked for authority to finance some of its under- 
takings by the borrowing of money secured by 
a short-time mortgage on real estate held by the 
company. The company has just taken title, in 
accordance with prior agreement, to the property 
in Head Place, off Boylston street, which it 
has occupied since starting in business. Up- 
ward of $300,000 is involved in the deal. Last 
July the company acquired adjacent property out 
to Boylston street, and changes are contemplated 
therein which will make of the several parcels 
a compact and commodious central structure for 
display headquarters and for offices of the com- 
pany. 

MICHIGAN. 

DETROIT.—The Detroit Edison Company has 
acquired the Grosse-Pointe Farms electric lighting 
plant, which supplies a suburb of Detroit. 


LANSING.—The Piatt Power Company, of 
Lansing, has purchased the water privilege at 
Grand Ledge and will erect a power house there. 


L’ANSE.—The plans of Liebert & MacNeil, of 
Calumet, are stated to have been accepted for 
the municipal electric light plant; probable cost, 
$10,000. 

DETROIT.—The National Gas, Electric Light 
& Power Company is negotiating for the pur- 
chase of the Niles Gas Company’s plant and the 
one at Warsaw, Ind. 

SOUTH LYON.—The village of South Lyon 
has bought the electric light building and equip- 
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ment of J. R. Blackwood, and will run its own 
lighting system hereafter. 


MONROE.—The Monroe Council has appropri- 
ated $5,000 for the rewiring of the city and for 
installing electric meters. This is the first step 
toward improving the municipal lighting plant. 
The River Raisin will furnish the necessary 
power. 


HOUGHTON.—The Great Northern Power 
Company will have its plant and equipment in- 
stalled to furnish electrical power to the mines 
of the Mesaba range by the fall of 1906. A num- 
ber of the mines have signified their intention 
to utilize electric power wherever possible. 


ELK RAPIDS.—Arthur MeMillan, of Toledo, 
has been granted a franchise for a commercial 
lighting plant in Elk Rapids. The village is to 
have not less than 25 arc lights at $75 per light, 
and above 25 lights the charge is to be $70 per 
light, on a moonlight and two o'clock schedule, 


MINNESOTA. 


MINNEAPOLIS.—An electric light plant will 
be established at Mahnomen. : 


BELLE PLAINE.—It is stated that the Coun- 
cil has voted to install a municipal light plant. 


bANNING.—An electric light plant and water- 
works are to be established in this city in the 
near future. 


BLUE EARTH.—W. S. Belt has succeeded F. 
A. Ross as superintendent of the Blue Earth elec- 
tric light plant. 


BEMIDJI.—The Warfield Electric Company has 
installed a 24-hour service at Bemidji, and is 
furnishing an electric service for power to its 
patrons. 


ELLENUALE.—The Ellendale Milling & Light 
Company has been organized and will build a 
mill and electric light plant there. Frank Kycek 
is president and H. L. Dodge secretary. 


LE ROY.—It is reported that the electric light 
plant, recently destroyed by fire, will not be re- 
built until spring, but a dynamo will be installed 
in the mill to furnish electricity for the pres- 
ent. 


ST. CLOUD.—Samuel S. Chute, with four as- 
sistant engineers, is reported to have commenced 
a permanent survey for the Whitney dam across 
the Mississippi River. It will probably be 550 
feet in length and cost about $50,000. 


WILLMAR.—J. T. Otos, City Clk., writes that 
W I. Gray & Co., of Minneapolis, have secured 
the contract for an engine, 120-kw. alternator, 
and steam and electrical appliances for the addi- 
tion to the water and electric light plant for $s,- 
300. 


DULUTH.—The Great Northern Power Com- 
pany is reported to have awarded to the Chicago 
Bridge & Iron Company, of Chicago, Ill., the con- 
tract for the erection of a steel standpipe 232 
feet high, to be used in connection with its work 
of developing the water power on St. Louis River. 


ST. PAUL.—A mortgage executed by the St. 
Croix Falls Improvement Company to the City 


. Trust Company, of Boston, for $2,000,000, has 


been filed with the registrar of deeds. Bonds in 
the sum of $1,000 each, bearing five per cent. 
and due in thirty years, will be issued. It is re- 
cited that the loan is made for the purpose of 
getting a right of way for the construction and 
equipping ‘of an electric transmission line from 
the power house of the company to Minneapolis, 
and for the purpose of constructing a distrib- 
uting system in Minneapolis and elsewhere. A 
massive dam is being constructed at St. Croix 
Falls which will furnish power to Minneapolis, 
and in time to a number of other cities of the 
state. 


MISSOURL 

EDINA.—The Edina Light Company has been 
incorporated, with a capital of $10,000, by Fred 
J. Wilson, Jane D. Wilson and Paul K. Gibbons. 

COLLINSVILLE.—The Collinsville Gas, Elec- 
tric & Refrigerator Company has been incorpore 
ated by Charles F. Slocum, of Belleville, John 
H. Seigel and W. E. Hadley, with a capital of 
$50,000. 

WARSAW.—At a special election held recently 
the proposition to issue bonds to the amount of 
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$6,000 to build and maintain a municipal electric 
light plant was carried. The present plant has 
proved inadequate. 

JERSEYVILLE.—Mr. R. W. Bivins, Spring: 
Geld, Ill., has been appointed superintendent of the 
electric light plant owned by the Jerseyville Il- 
luminating Company, to succeed Mr. J. J. Mil- 
ler, resigned. Mr. Bivins was formerly con- 
mected with the lighting plants at Decatur and 
Arcola, Ill. 


MONTANA. 


HELENA.—A certificate of its articles of in- 
corporation has been filed with the county clerk 
by the Helena Light & Railway Company, which 
has taken over the system of the Helena Light 
& Traction Company. The incorporators of the 
company, which is capitalized at $1,500,000, are 
Louis Sperry, of South Windsor, Conn., and War- 
ren B. Johnson and Harry W. Reynolds of the 
same state. 


NEBRASKA. 


HOOPER.—William T. Martin has sold out 
his electric light business to W. A. Hough. 


WISNER.—The town authorities of this city 
have awarded the contract for an electric light 
plant to cost $5,100. 

HASTINGS.—The municipal electric light and 
power plant is being enlarged by the addition of 
a 400-h.p. engine and generator, costing between 
$15,000 and $20,000. 

GRAND ISLAND.—The Grand Island Electric 
‘Company has been incorporated with a capital 
of $60,000 by Arthur F. Vila, G. H. Payne, Irv- 
ing F. Baxter and others. 

FREMONT.—The Fremont Gas and Electric 
Light Company of Fremont, Neb., has been bought 
by L. P. Funkhouser and other Lincoln men. 

RAVENNA.—The village trustees are consid- 
ering the question of constructing an electric 
light plant. 


NEVADA. 


ELKU.—The Intermountain Power Company is 
reported incorporated with a capital of $1,500,000 
by E. J. Raddats, C. O. Ellingwood and W. J. 
Craig, to construct a power plant at this place. 


NEW HAMPSHIRE. 


KEENE.—The stockholders of the Citizens’ 
Electric Company of this city have voted to in- 
crease the capital stock of the company from 
$35,000 to $50,000. 

MEREDITH.—The directors of the newly or- 
ganized Meredith Electric Light Company, resi- 
dents of Providence, R. I., have decided to in- 
crease the capital stock of the company from 
$9,000 to $16,000, and to change the system to an 
alternating one. The power house at Meredith 
will be done away with, and power brought from 
Laconia. 

EXETER.—The deed conveying the plant, busi- 
ness, good will, etc., of the Frank Jones Electric 
Company to the Rockingham Light & Power Com- 
pany, a subsidiary company of the New Hampshire 
Traction Company, has been recorded. This com- 
pany operated in Portsmouth, Newcastle and Rye, 
and the deed was executed by the trustees of the 
Jones estate. 


NEW JERSEY. 


NEW BRUNSWICK.—There is talk of a mu- 
nicipal electric light plant here owing to some 
dissatisfaction with the rates and service of the 
Public Service Corporation. 

GLOUCESTER CITY.—The electric light plant 
of the Public Service Corporation and the power- 
house of the Camden, Gloucester & Woodbury 
trolley road, which is a part of the Public Serv- 


ice, are about to be closed, and the power for the ` 


electric lights and trolley road will be supplied 
from the Camden plant. 


NEW MEXICO. 


SANTA FE.—The City Council of Silver City 
has entered into a contract with the New Mexico 
Light, Heat & Power Company for the furnish- 
ing of lights to the city by said company for a 
period of two years, with the privilege of renew- 
ing the contract from year to year for a period 
of five years from date. The price for all lights 
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now installed is to be go cents per light per month, 
and $1.50 per light per month for any additional 
lights the city may desire. 


NEW YORK. 


ALBANY.—The Chatham Electric Light Com- 
pany has extended its line to Ghent. 


LOCKPORT.—The Economy Light, Heat, Pow- 
er & Fuel Company is stated to have petitioned 
Council for a franchise. 


AUBURN.—The Auburn Gas Company has de- 
cided to purchase the plant and franchise of the 
Citizens’ Light & Power Company, of Auburn. 


AKRON.—The Niagara, Lockport & Ontario 
Power Company has filed with the Akron town 
clerk an acceptance of the franchise granted to it 
recently. 


BUFFALO.—The Niagara, Lockport & Ontario 
Power Company has been granted a franchise 
by the town board of Newstead for a transmis- 
sion line through that town. 


HERMON.—The State Commission of Gas and 
Electricity has granted the application of the 
Hermon Electric Light Company to transact busi- 
ness and issue $15,000 of stock. 


PHOENIX.—The Phoenix Fuel, Light & Wa- 
ter Company is reported to have been granted 
permission by the State Commission of Gas and 
Electricity to issue $100,000 bonds. 


BINGHAMTON.—The trustees of the village 
of Port Dickinson have closea a contract with 
the Binghamton Light, Heat & Power Company 
for electric light service for the village streets. 


ALBANY.—The Tremont Mills Utility Com- 
pany, of New York, has been incorporated to sup- 
ply electricity for light, heat and power. The 
directors are: S. K. Jacobs, C. A. Jacobs and E. L. 
Jacobs, of New York. 


SOUTH GLENS FALLS.—The Bd. of Village 
Trustees is reported to have awarded the United 
Gas, Electric Light & Fuel Company the con- 
tract to light the village streets for five years, 
with 2,000-c.p. arc lights at $50 per light per 
year. 


NEW YORK CITY.—The New York Edison 
Company reports that there are now connected 
with its mains in Manhattan motors aggregating 
100,275 horse-power. Among new or pending con- 
tracts for the service of the Edison company is 
a supply of current for the New York Cus 
tom House. Contracts for the equipment of this 
building were announced recently. 


UTICA.—Mr. C. A. Greenidge, who has been 
superintendent of the electrical department of the 
Utica Gas & Electric Company, has been pro- 
moted to the position of general manager of that 
department. Mr. William J. Cahill, who has been 
general manager of the gas department and sec- 
retary of the company, has retired as secretary, 
and Mr. M. J. Brayton, whose place at the head 
of the electrical department Mr. Greenidge takes, 
has been appointed secretary. 


SYRACUSE.—The Syracuse Lighting Company 
is about to close a contract with the Niagara Falls 
Power Company for 10,000 horse-power. It is said 
that this is done for the purpose of forestalling 
competition. The transmission company, which 
is now engaged in securing rights of way, has 
reached as far as Monroe County. By March 
1, power from Niagara Falls is expected to be 
operating the Rapid Transit Railway system in 
Syracuse, where a large sub-station will be built. 


NIAGARA FALLS.—The Niagara Falls Pow- 
er Company announces the following changes, oc- 
casioned by the death of the late William B. 
Rankine; Mr. deLancey Rankine has retired from 
the office of third vice-president of the power com- 
pany, and it is understood that at its first meeting 
he will be chosen to fill the vacancy in the board 
of directors caused by the death of William B. 
Rankine. Mr. De Lancey Rankine will devote 
al. of his time to the affairs of the Cataract 
Power & Conduit Company, of which company he 
is both treasurer and secretary. Mr. Philip P. 
Barton, heretofore superintendent of the Niagara 
Falls Power Company, has been appointed gen- 
eral manager of the business and operations of 
the company at Niagara Falls. The office of sec- 
ond vice-president remains unfilled. 
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NORTH CAROLINA. 


LOUISBURG.—The question of constructing a 
municipal electric light plant is reported under 
consideration here. 


GREENSBORO.—The Greensboro Electric Com- 
pany has improvements to its plant under way, 
requiring the expenditure of $50,000. 

MOREHEAD CITY.—lIt is stated that Cincin- 
nati capitalists have closed a contract with J. W. 
Riley, of this city, to erect an electric light 


plant here, to cost about $15,000. 


MOORESVILLE.—An election was held here 
recently for the issuance of $10,000 in bonds for 
the establishment of an electric light plant. The 
measure carried by a majority of 35 votes. This 
was the third time an election has been held for 
bonds for this purpose, but before water works 
and graded schools were coupled to the light 
proposition. 

SALISBURY.—It has been found that the 
water power at Whitney, near Salisbury, with a 
dam proposed to develop 25,000 horse-power, will, 
on account of the larger size of the basin, be 
capable of developing 50,000 horse-power. It is 
expected that the company, in which Mr. E. B. 
C. Hambley, of the Whitney Reduction Company 
is intcrested, will have 50,000 electrical horse- 
power on the market in two years. The contracts 
have been let for the dynamos, water-wheels, etc., 
comprising six units of 8,000 horse-power each. It 
is said that when the first 50,000 horse-power is de- 
veloped, there will be 50,000 horse-power addi- 
tional awaiting attention and that this will be de- 
veloped, making a total capacity of 100,000 horse- 
power at the company’s plant on the Yadkin 


River. 
NORTH DAKOTA. 
FARGO.—William and S. Mainland have sold 
their interest in the Union Light, Heat & Power 
Company. Paul Doty was elected president and 
O. G. Barnes secretary of the re-organized con- 


cern. 
OHIO. 

PORT CLINTON.—The Port Clinton Electric 
Light & Power Company will add a district heat- 
ing system to its plant. 

LOVELAND.—The Loveland Citizens’ Electric 
Company has decided to issue $50,000 bonds, to 
be used for the extension of the plant. 


LIMA.—Notice has been given of the increase 
of capital stock of the Lima Electric Railway & 
Light Company from $850,000 to $1,250,000. 

DEFIANCE.—At a meeting of the city council 
a resolution was introduced declaring it necessary 
to bond the city in the sum of $50,000 for the 
purpose of erecting and maintaining an electric 
light and gas plant. 


FOSTORIA.—A committee has been appointed 
by the Board of Trade to look into the matter of 
establishing a municipal electric light plant. The 
present electric lighting contract with the city 
expires in August next. 


HAMILTON.—The board of directors of the 
Hamilton Gas & Electric Light Company has 
passed a resolution ratifying the expenditure of 
$250,000 in improvements on the electric light 
plant and the Otto Coke Works. 


OBERLIN.—The Oberlin Gas & Electric Com- 
pany has been taken out of the receivers’ hands 
and refinanced by J. C. Hill, of Elyria; A. E. 
Hay, of Oberlin, and others. The company will 
install a heating plant and will make important 
improvements to the lighting plant. 


GALION.—According to the statement just is- 
sued by the service department, the cost of main- 
taining and operating the street arc lamps of this 
city by the municipal plant is but $27 a light per 
year. Much of the actual cost is paid from the 
earnings of the commercial department of the 
plant, leaving but a small balance to be paid by 
the taxpayers. 


LOUDONVILLE.—The electric light plant at 
this place was almost totally destroyed by fire re 
cently. The city will be in darkness for weeks. 
and the water supply will be cut-off, as the plant 
furnished the power for pumping the water into 
the reservoir. The plant was owned and operated 
by the city and was valued at $10,000. The loss 
is partially covered by insurance. 


NOVEMBER, 1905] 


EAST LIVERPOOL.—The East Liverpool 
Traction & Light Company has taken over the 
property of the United Power Company and the 
East Liverpool & Wellsville Electric Railway Com- 
pany, according to reports, and Edward McDon- 
nell, of Buffalo, has taken the place of L. W. 
Healy, principal owner and manager of the com- 
panies. The East Liverpool and Rock Springs 
railway line and the Rock Springs Park are to 
be taken over later. 

DAYTON.—The Dayton Lighting Company has 
awarded to G. M. Gest, the expert subway con- 
tractor of New York and Cincinnati, a contract 
for the construction of a complete electrical sub- 
way system. This plant has recently been ac- 
quired by new interests, who are rebuilding and 
re-equipping the entire plant. The contract given 
to Mr. Gest is for subway installation for the 
whole city, covering 20 miles of streets, and in- 
volving over one million feet of conduit. The 
system is to be modern and up-to-date, the amount 
involved being in the neighborhood of $250,000. 


OKLAHOMA TERRITORY. 
GEARY.—The Geary Electric Light & Power 
Company has been incorporated, with a capital of 
$3,000. 


OREGON. 
ROSEBURG.—The citizens have voted to issue 
bonds for an electric light plant and water works. 


ASTORIA.—W. W. Whipple is reported to 
have secured a franchise to construct an electric 
light and gas plant ‘and telephone system. 


BAKER CITY.—The Fremont Power Company, 
of which John Waterman, John T. Thomson, of 
Sumpter, Ore., and Walter Fernald are the in- 
corporators (capital, $200,000), will build the 
Olive Lake power plant near the Red Boy Mine 
immediately. 

PENNSYLVANIA. 

MYERSTOWN.—This town is to have electric 
lights, to be supplied by feed wires run from 
Lebanon. 

ALBION.—The question of constructing water 
works and an electric light plant is under con- 
sideration here. 

NEW CASTLE.—W. A.. Burney, representing 
the Davannah Lighting Company, was recently 
granted a lighting franchise by the city council. 


ELLWOOD CITY.—The_ Ellwood Electric 
Light Company has completed arrangements by 
which it will conduct electricity to Zelienople for 
lighting and power purposes. 

BIRDSBORO.—The Birdsboro Electric Light 
& Power Company will erect a power plant along 
the Schuylkill road, and secure the power for 
running its dynamos from the upper level of the 
canal by turbine water wheels. 


YORK CITY.—The announcement of the prep- 
arations which have been made recently for the 
building of a gigantic hydro-electric plant near 
McCall’s Ferry, on the Susquehanna, by the cor- 
poration known as the McCall Ferry Water & 
Power Company, capital $10,000,000, has revived 
the Conowingo Falls power plant project. 


PHILADELPHIA.—The Tremont & Pine Grove 
Electric Light & Power Company has sold its 
plant to Philadelphia, Williamsport and Lancaster 
capitalists for $30,000. The new owners will ex- 
tend the lighting facilities to Donaldson on the 
north, and to Pine Grove, south of Tremont. It 
is also proposed to connect these towns by trolley. 


LANCASTER.—The directors of the Edison 
Electric Illuminating Company and the Lancaster 
Gas Light & Fuel Company are reported to have 
awarded to the Providence Engine Company, of 
Providence, R. I., the contract for enlarging the 
electric light plant at Engleside, for $165,000; 
also to the United Gas Company, of Philadelphia, 
the contract for constructing a new gas plant, for 
$100,000. 


PHILADELPHIA. — The 
lighting for the city of Philadelphia during 1906 
has been awarded to the Philadelphia Electric 
Company. The company was the only bidder for 
the contract, its bid being $1,073,271.55. This is 
$118,205.25 less than the estimated cost of the 
work, the calculations being based on the amount 
expended this year. Electric lighting cost the 
city $1,135,508 this year, and in 1904 it spent 
$1,085,055. 
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BETHLEHEM.—tThe Bethlehem borough coun- 
cil has entered into a new contract with the Beth- 
lehem Electric Light Company. The borough 
agrees to pay the light company the sum of 
twenty-three cents per lamp per night,.instead of 
twenty-seven and one-half cents, as per old con- 
tract, and the sum of $18 per annum for each in- 
candescent lamp. The borough agrees to use -a 
minimum of 137 arc lamps. The light company 
is to accept payment for all arrears of light at 
the rate of twenty-five and one-quarter cents per 
lamp per night. The new contract, which calls 
for $800 worth of free lighting, is to become 
operative on and after November 1, 1905. 


RHODE ISLAND. 

NEWPORT.—The council committee on street 
lighting has been authorized to ask for bids for 
the erection and installation of a municipal elec- 
tric lighting plant. 

WYOMING.—It is reported that an electric 
plant is to be built at Wyoming, with a view to 
supplying electricity for the different business 
places in the two villages, and possibly for street 
lighting. 


SOUTH CAROLINA. 
BAMBERG.—An election will probably soon be 
held to vote on issuing bonds for water works 
and an electric light plant; probable cost, $25,000. 
G. Moye Dickinson, Mayor. 


ANDERSON.—Joseph E. Sirrine, of Greenville, 
has prepared plans for the electric power plant 
which is to be constructed at Hatton Shoals on 
Tugalo River, to develop 5,000 horse-power for 
the Hatton Shoals Company, of which R. S. 
Ligon, of Anderson, is president. 

GAFFNEY.—The fine water power at Gaston 
Shoals, on Broad River, near Gaffney, it is re- 
ported, will soon be developed. It was recently 
sold to John B. Cleveland, of Spartanburg, S. C., 
and others by the Gaffney Manufacturing Com- 
pany. Electrical power for several towns will be 
available. 


TENNESSEE. 

MARTIN.—The city officials will put in about 
$1,300 worth of improvements at the water and 
light plant here. 

CHATTANOOGA. — The Chattanooga & Ten- 
nessee River Power Company has been reorgan- 
ized, with C. E. James, of Chattanooga, president; 
J. C. Guild, of Chattanooga, chief engineer, and 
John Bogart, of New York, N. Y., as consulting 
engineer. The contract, together with the $100,- 
ooo bond which has been made between this com- 
pany and the Government for the building of the 
lock and dam for the power plant on Tennessee 
River, it is stated, has been approved by the 
War Department. 


TEXAS. 

TEXARKANA.—S. E. Whiteside and G. West 
have applied for a franchise for an electric light 
plant. 

HUMBLE.—The electric light and power plant 
was destroyed by fire recently, involving a loss 
of $10,000. 

ORANGE.—The Orange Ice, Light & Water 
Company has been incorporated, with a capital of 
$60,000, by Samuel C. Trimble, W. H. Stark and 
P. B. Curry. 

FORT WORTH. — The Consumers’ Light & 
Heating Company, of this city, was recently or- 
ganized, with George W. Armstrong president 
and R. C. Armstrong, Jr., secretary. 

WICHITA FALLS.—The Wichita Falls Water 
Works Company has changed its name to the 
Wichita Falls Water & Light Company, and in- 
creased its capital from $50,000 to $75,000. 


UTAH. 

PROVO.—W. E. Harding, City Recorder, wiites 
that it is proposed to construct water works and 
an electric light plant, at a cost of $91,000. En- 
gineer, Frank C. Kelsey, Salt Lake City. 

SALT LAKE CITY.— The  Inter-Mountain 
Power Company is preparing to build a system of 
hydro-electric plants near Salt Lake City, with 
steam auxiliary. The capacity will be 5,000 horse- 
power. Plans and specifications are in course of 
preparation by Frank C. Kelsey, Salt Lake City. 

COALVILLE.—A power plant of 2,000 horse- 
power capacity is projected in this city by the 
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Intermountain Electric Company, the plant to be 
auxiliary to those already in operation in the 
Cottonwoods. The new plant will furnish elec- 
trical energy for practically all the towns in Sum- 
mit County. The company has a capitalization of 
$1,500,000. 

TOOELE CITY.—The Clark Electric Power 
Company, of this city, has secured a franchise 
from the City Council to erect poles for the in- 
stalment of electric lights at Grantsville. Work 
has been commenced on the erection of poles from 
Tooele City, a distance of twelve miles, and it is 
estimated that Grantsville will be lighted by the 
first of November. 


PROVO.—The Telluride Power Company con- 
templates the early establishment of a second 
electric power plant, to be located at a point 
on the Duchesne, The plan is to provide electrical 
energy for mining purposes, and also for distribu- 
tion in Salt Lake, Park City; Mercur, Eureka, 
Price and Bingham. The company has made 
application to the State engineer for 61 feet of 
water in the Duchesne. 


OGDEN.—E. W. Wade has been looking into 
a proposition relative to the construction of a 
power plant on the river 17 miles out of Black- 
foot, Idaho. Christian Just, of Blackfoot, and 
others are interested in the project. Mr. Wade 
states that by the construction of a canal about 
1,500 feet long a power plant could be estab- 
lished without building a dam and 1,000 horse- 
power developed. The power could be increased 
by erecting a dam. The plan is to. furnish light 
and power to Idaho Falls and Blackfoot. The 
cost of the project is estimated at $100,000. 


VERMONT. 


MONTPELIER. — The Consolidated Light & 
Power Company has increased its capital stock 
from $350,000 to $1,000,000. The increase was 
voted last May, when the plant changed owners. 
The Bolton Falls plant of the company is to be 
doubled next spring. The present capacity is 
2,000 horse-power, and water turbines and ma- 
chinery will be put in to make the output about 
4,000 horse-power. 


VIRGINIA. 


ASHLAND.—The Virginia Light & Power Com- 
pany, recently incorporated, proposes to furnish 
a light and power service. No engineer has been 
appointed yet, and no bids have been asked 
for. 

RICHMOND.—As to the proposed municipal 
electric light and power plant, the city attorney 
has been requested to prepare an ordinance for 
the issue of $500,000 light plant bonds. The plant 
proposed will have a capacity of 2,000 horse- 
power, 


PETERSBURG.—Judge Waddill, of the United 
States District Court, having authorized the re- 
ceivers of the Virginia Passenger & Power Com- 
pany to expend $41,000 for the completion of the 
work on the water power plant of the company 
in Dinwiddie County, near Petersburg, the work 
has been resumed near the dam and a large force 
of laborers is employed. The company has al- 
ready spent about $100,000 on the plant. 


WASHINGTON. 


CHINOOK. — The Chinook Light, Power & 
Water Company is reported incorporated, with a 
capital of $10,000, by Albion L. Gile and others. 

CENTRALIA.—The Kilbourne & Clark Com- 
pany, of Seattle, is reported to have secured the 


contract for constructing an electric light system 
for Centralia. 


SPOKANE. — The Spokane-Palouse Light & 
Power Company is reported incorporated, with a 
capital of $100,000, by W. E. Goodspeed, B. H. 
Kiser and others. 

BRICKLETON.—H. T. Latham, who operates 
a flour mill here, has secured an option on electric 
machinery in Portland, Ore., with a view to in- 
stalling it to furnish commercial lights in this 
town. 

OLYMPIA.—The Pend O’Reille Electric Com- 
pany, of Spokane, has filed articles of incorpora- 
tion, with $50,000 capital stock, by J. L. Drum- 


heller, W. G. Malloy, Joseph Scott and D. M. 
Drumheller. 
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PORT TOWNSEND.—The City Council is re- 
ported to have received an application from W. A. 
Pfeiffer for a franchise to construct and maintain 
an electric light and power plant in connection 
with a gas plant. : 


BELLINGHAM.—Stone & Webster, of Boston, 
Mass., are reported to have purchased the Nook- 
sack power plant from the Bellingham Bay Im- 
provement Company, and will probably expend 
about $200,000 in improvements. 


SPOKANE.—The Big Bend Water Power Com- 
pany has been organized by J. H. Tilsey, John E. 
Peterson, Reuben Cross and others, to develop 
15,000 horse-power about 28 miles down the river. 
E. Tappan Tannant is the engineer. 


TACOMA.—Bids will be received until Novem- 
ber 8 by L. W. Roys, city clerk, for constructing 
a hydro-electric generating plant of not less than 
5,000 and not more than 10,000 horse-power, de- 
livered on the low-tension side of the transformer 
at the distributing station. 

SEATTLE.—The demand for light and power 
for commercial purposes has been so heavy that 
City Engineer Thomson and Superintendent L. B. 
Youngs, of the Water and Light Department, will 
soon make arrangements for increasing the mu- 
nicipal lighting plant by installing another hydro- 
electric unit at a cost of $15,000. There are now 
two units with a capacity of about 3,500 horse- 
power, and with the third one the capacity will 
be increased to 5,000 horse-power. 

TACOMA.—The Nisqually River water rights, 
right of way, etc., owned by John L. McMurray, 
of this city, have been transferred to the Thomp- 
son Company, the consideration being named as 
$75,000. The new interests of the company will 
be known as the Nisqually Power Company, 
which has been incorporated with a capital stock 
of $100,000. The company, it is stated, proposes 
to establish power-houses, electric generating 
plants and flume line. It secures 1,500 cubic feet 
of water per second from the stream. Easement 
for electric transmission lines is also granted. 
The stream, it is said, can develop fully 5,000 
horse-power at the point where the company’s 
power-houses are to be located, and those inter- 
ested believe that at least 5,000 additional horse- 
power can be generated. 


WEST VIRGINIA. 
MARTINSVILLE.—The citizens voted recently 
to issue $12,000 bonds to complete the electric 
light and power plant. J. R. Gregory is the city 


engineer. 
WISCONSIN. 

OMRO.—The village will change the electric 
street lighting from arcs to incandescent. 

PORT WASHINGTON.--The proposition to 
issue $75,000 in bonds for water works and elec- 
tric light plant has been, carried. 

LITTLE CHUTE.—The village board has 
granted a franchise to the Kaukauna Electric 
Company to furnish electric lights. 

FOND DU LAC.—At the next meeting of the 
common council some action will probably be 
taken on the application of the Independent Light, 
Heat & Power Company for a franchise granting 
it the privilege to establish a plant here. 


CANADA. 

PORT FRANCES, ONT.—The council is con- 
sidering the installation of an electric light plant. 

OSHAWA, ONT.—The Oshawa Light & Power 
Company has been incorporated, with a capital of 
$100,000. 

VANCOUVER, B. C.—It is reported that the 
estimated cost of constructing a municipal plant 
has been placed at $500,000. 

MONTREAL, QUE.—A.: by-law is before the 
city council requiring that all overhead wires in 
the city be put underground. 

VICTORIA, B. C.—M. Hutchison, city clerk, 
writes that the improvement to the electric light 
plant will be made by the Hinton Electric Com- 
pany for $9,025. 

CHATHAM, N.-B.—This town is reported to 
have voted to apply to the Legislature for power 
to issue $35,000 bonds for the construction of an 
electric light plant. 

TORONTO, ONT.—The city received authority 
at the last session of the Legislature to expend 
$40.000 for a new electric light plant on the 


Fort Francis. 
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Island, and the matter is now being undertaken. 


WOODSTOCK, ONT.—By a vote of 427 to 
165, the by-law to raise $50,000 for improvements 
and extensions to the electric lighting and water 
works plaats of this city was carried by the prop- 
erty holders. 

TORONTO, ONT.—The Georgian Bay Power 
Company, of Toronto, has engaged H. von Schon, 
Detroit, Mich., to plan a development of Eugenia 
Falls on Beaver River, Ont., where a head of 
about 400 feet will be available. 


CURRIES LANDING, MAN.—A syndicate 
composed of Canadian and American capitalists 
intends developing the water power on the Assini- 
boine River at Brandon, Man. The intention is 
to erect a large power house and plant at this 
city. 

OTTAWA, ONT.—The Dominion government 
has passed an order granting permission for the 
construction of a dam across the Rainy River at 
This proposal has been before the 
government for a long time, and electrical inter- 
ests have been urging for the power to make fhe 
improvement. 


WESTMOUNT, QUE.—The Robb Engine 
Company is reported to have secured the contract 
for the engines, accessories and their erection in 
connection with the new electric light plant for 
$8,300. The Custodis Chimney Construction Com- 
pany secured the contract for building the chimney 
for the plant at $6,250. 

ST. CATHARINES, ONT.—The council has 
passed a by-law granting the Cataract Power Com- 
pany a 25-year franchise, for which the city gets, 
free of cost, 215 incandescent lights of 16- 
candle-power capacity, which is estimated to be 
worth $1,000 a year. In addition the company is 
to erect a generating station at Decaw Falls. This 
will make the cash value of the extensions about 
$150,000. The Toronto & Niagara Power Com- 
pany has also applied for a similar franchise to 
that granted the Cataract Power Company, which 
was also carried, but held over, and not to come 
into force until the company has handed over to 
the city a lease of its hydraulic canal for water 
works purposes. 


WINNIPEG, MAN.—The development of elec- 
tric current from a water power at Lac du Bonnet 
on the Pinnewa channel of the Winnipeg River, 
about 30 miles from here, is rapidly approaching 
completion. At the present time over 1,000 men 
are employed. The power house is completed and 
is almost sufficient for the transmission of 10,000 
horse-power. The rock excavations in the channel 
are also about completed. Already no less than 
75,000 cubic yards cf rock have been moved. 
This will provide sufficient water for the ultimate 
development of 30,000 horse-power, which will 
supply power to the street railway for running 
its cars, the balance being used for power and light 
for the city, and also power for the manufac- 
turers. 

OTTAWA, ONT.—The Ottawa Electric Com- 
pany, in order to prevent all possibility of im- 
paired service owing to the carrying out of works 
of improvement, shortage of water, anchor ice, 
etc.. has decided to install a steam reserve plant 
of considerable capacity, in addition to the steam 
plant already owned and operated by this com- 
pany as an emergency plant. The new installa- 
tion will consist of a Westinghouse-Parsons steam 
turbine direct-connected to a 2-phase_ 1,500-kw. 
alternating-current generator. The exciter will be 
mounted on a bracket and on the turbine frame, 
and direct-connected to the turbine shaft, and 
there will be other sources of current for ex- 
citing the field. which will be available at any 
time in case of failure-of the exciter. The boiler 
capacity will be sufficient to operate the turbine 
and generator to the highest limit allowable. for 
overload when desired, 

TORONTO, ONT.—Frederic Nicholls, general 
manager of the Canadian General Electric Com- 
pany, and also a director of the Electrical De- 
velopment Company, states that all the plans are 
about completed for the extension of the power- 
transmission lines through the western peninsula 
of Ontario, from Niagara Falls. London is the 
objective point from the Falls for the present. 
Plans are complete and surveys will be made at 
once, going through Brantford, Paris, Galt, 
Guelph, Berlin. Wespeler, Woodstock, Ingersoll 
and the smaller towns, and supplying electric 
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power to all the electric railways for operating 
purposes. The power house at Niagara will be 
completed sooner than was expected, as the steel 
frame for this is now being erected. The over- 
head work from Niagara has been completed, with 
the exception of a few intersections, where legal 
formalities have to be complied with. Power is 
promised for Toronto within three months, but 
not enough at first to run all the street cars. 


MONTREAL, QUE.—The equipment of the | 
power plant of the Kaministiquia Power Company, 
now being erected at Kakabeka Falls, near Fort 
William, Ont., will be the best that can be se- 
cured. A part of it has been contracted for in 
Germany, while: the motors, transformers and 
other equipment will be supplied by the Canadian 
General Electric Company. The actual water 
head is 181 feet high, which is considerably higher 
than at Niagara Falls. It is the intention of the 
company to generate 30,000 horse-power, the first 
installation on which work is now being rushed, 
being 10,000 horse-power. The company expects 
to deliver power into Fort William about June 1 
next, and the indications are that the entire 
amount of power that will be available will be 
readily disposed of. In addition to contracts with 
the Ogilvie Flour Mills Company, which will take 
1,000 horse-power, and the town of Fort William, 
power will be sold to the Canadian Pacific and 
Grand Trunk railways. A large American indus- 
trial company will also take power from the com- 
pany. 

MEXICO. 

LA BARCA.—Francisco Castellanos proposes to 
establish an electric light and power plant at La 
Barca. 

VERA CRUZ.—An electric power plant will be 
installed on the Laguna de Catemaco, State of 
Vera Cruz, by Juan Simon Rodriguez. . 


CITY OF MEXICO.—Ignacio Saldana will in- 
stall a large electric power plant on the Rio del 
Salto. He has made application to the federal 
government for a concession. 


CULIACAN.—Diego Redo will install an elec- 
tric power plant on the Tamazula River, in the 
State of Sinaloa. The power will be transmitted 
to industries and təwns of that section. 


CITY OF MEXICO.—Vicente Martinez, of the 
City of Mexico, will build an electric plant for 
the transmission of electric power at Xicotlacotia 
between the states of Morelos and Guerrero. 


CITY OF MEXICO.—Luis E. Reyes, of the 
City of Mexico, will establish an electric power 
plant in the State of San Luis Potosi, at a water- 
fall on the Los Naranjos River. The electric 
power will be transmitted a considerable dis- 
tance. 

CORDOVA.—George G. Bergman, of the City 
of Mexico, has applied to the federal government 
for a concession to install a large electric power 
plant on the Blanco River, near Cordova. The 
electric current will be transmitted to towns and 
industrial centers in that region. 


GUADALAJARA. — Compania Industrial de 
Guadalajara, which operates two electric power 
plants situated on the Santiago River, near ‘Guada- 
lajara, will compete with La Electra Company for 
business of furnishing electric lights and power 
in Guadalajara. It is stated that its plants will 
be enlarged and other extensive improvements 
made. 

MERIDA.—The Merida Electric Light Com- 
pany and the city council are involved in a dis- 
pute over the delay by the company in placing its 
wires underground. The council has informed the 
company that if it does not fulfill its obligations 
in the matter within six months the council will 
proceed to bury the wires and charge the work to 
the company. Furthermore, the company will be 
fined for its delay. 

SAN IGNACIO.—Jose H. Rico, president of 
tne Guadalupe de los Reyes Mining Company, has 
made application to the federal government for 4 
conccssion to install and operate an electric light 
and power plant near this city. The company 
which he represents will erect a dam at the junc 
ture of the Plaxtla and Arroyo rivers and obtain 
water power for operating the electric plant from 
that source, The power will be transmitted to 
towns of that section, and will also be used for 
operating the machinery of the mines of the 
Guadalupe de los Reyes Mining Company. 
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ELECTRIC TRANSMISSION AND DISTRIBUTION IN VERMONT. 


HYDRO-ELECTRIC GENERATING: STATION 
AND SUB-STATIONS OF THE CHITTEN- 
DEN POWER COMPANY AT RUTLAND. 


The Chittenden Power Company is about 
to place in operation its new power plant 
located about five miles from the City of 
Rutland, Vermont, one sub-station in the 
City of Rutland, and one sub-station at 
Castleton Corners, about 15 miles distant 


uation of this plant is such as to necessi- 
tate considerable hauling of coal and other 
supplies, which with the present price of 
coal at Rutland undoubtedly means high 
generating cost. The buildipg of the new 
plant was started last fall and it is just 
now receiving the finishing touches. 

A reservoir is located above Rutland 


among the hills and an extensive dam with 
head-gates and spillway has been con- 
structed at that point for retaining suffi- 


reservoir, a 400-ft. head can be utilized. 
From the lower reservoir a pipe line 5 feet 
in diameter and 5000 feet in length, is 
carried down the valley to the new power 
plant, giving to this plant a head of some- 
what over 200 feet. The 5-ft. pipe line is 
constructed of steel plate throughout, lap 
welded and double-riveted in all seams to- 
wards the latter end of the run, and lap- 
welded with a single row of rivets at the 
head of the run. Considerable excava- 


FIG. I.—INTERIOR OF THE CHITTENDEN GENERATING STATION NEAR RUTLAND, VT. 


from Rutland, in a direction opposite from 
the power plant. The system will supply 
the Rutland Street Railway Company with 
power to operate the city railway line in 
Rutland, and an interurban road from 
West Rutland and Castleton to Fairhaven. 
Power is at present supplied from a steam 
generating plant located about midway be- 
tween Rutland and Fairhaven. The sit- 


cient water supply to maintain continuous 
plant operation throughout the year. 

Immediately above the reservoir which 
supplies the present plant is located a 
much larger reservoir, which can be de- 
veloped later, and which will undoubtedly 
produce a greater quantity of power than 
the new plant does at present. 

From the upper reservoir to the present 


tion was necessary in order to properly in- 
stall this pipe line, as the low temperature 
prevailing in this country during the winter 
months made it imperative that the com- 
plete line should be covered up. 

The power station is a brick structure 
with steel trusses and concrete slab roof. 
There are no purlines in the roof con- 
struction, as the slabs for the roof were 


604 AMERICAN ELECTRICIAN [VoL. XVII. No. 12. 
moulded in forms set up on the ground,and coarse, sharp 
after hardening were transported to the site sand and three 
of the power house—a distance of about parts clear, 
300 feet; removed from the forms; hoisted crushed stone, or 
to the roof and properly attached to the gravel. Consid- 


steel trusses. After being leveled the joints 
were pointed up with neat cement and a 
finished roof covering of roofing felt and 
an asphaltic compound installed. These 


FIG. 2.—PIPE LINE. 
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FIG, 3.—PLAN VIEW OF MAIN STATION. 


slabs are 4 feet wide, 8 fect 6 inches in 
length, 314 inches in thickness, reinforced 
with 3 inches No. 10 expanded metal, and 
are composed of one part cement, 2 parts 


floors and roofing for this building, as 
gravel was readily obtainable from the beds 
of two creeks which flowed one on each 
side of the power house. The sand for 


construction purposes was also conveniently 
located as a bank was found close to the 
power house site and on top of the hill. In 
order to utilize this sand it was only neces- 
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sary to install a sheet-iron chute which 
deposited the sand at the proper location. 
The pipe line is carried along the side of 
the building, and branches are taken in to 
four turbine wheels. A smaller branch is 
also taken in to supply two exciter wheels. 
Any of these branches can readily be cut 
out by gate-valves, which are installed on 
the branches close to where these enter the 
building. Pressure in this pipe line is main- 
tained constant, and pounding or water 
hammering eliminated by the installation of 
a regulating tower 220 feet high having a 
tank of sufficient capacity to relieve the 
wheels of fluctuations in pressure in the 


pipe line. 
The tank referred to is 16 feet in diam- 
eter and 50 feet high. It is built of bent FIG. 5.—HEADGATE AND SPILLWAY. 
steel plates properly riveted together, with in the power house to prevent freezing of one of the columns. A circular platform 
a hemispherical bottom, also constructed water in the winter time. surrounds the bottom portion of the tank. 
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FIG. 4.—DETAIL OF PENSTOCK. 


of heavy steel plates properly riveted. A The tank is supported on four lateral The run of the penstock is directly below 
frost-proofing of wood encases the steel channel legs with sufficient struts and diag- and in line with the overhead tower. An 


FIG. 6.—TRANSMISSION LINES. FIG. 7.—REAR VIEW OF STATION SHOWING TAIL RACE. 


tank. The space between the frost-proofing onal bracing to make a very stiff structure. 18-inch riser pipe supplies the tower with 
and the steel tank is supplied with heat by Access to the tank from the ground is ob- water. This pipe is encased within a 36- 
a steam pipe running from a heater located tained by climbing the lateral braces on inch overflow pipe, which takes care of the 
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fluctuations of the water lever, when sud- 
denly shutting off or starting up the wheel. 
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vices for recording pressures and head of 
tail water, etc., are installed, and an in- 


FIG. 8.—SECTIONAL ELEVATION OF MAIN STATION. 


The space between the supply pipe and 
the overflow pipe is heated from the same 
system which heats the space between the 
steel tank and the frost-proofing. 

The tail race is located immediately un- 
der the wheels and is carried about 150 
feet beyond the power house, where it 
empties into the waste stream from the res- 
ervoir. It has concrete sides and bottom, 
and has a, Weir plate installed outside of 
the power house for the purposes of meas- 
uring the water used. 

The power house at the present time 
contains three 4oo-kw. revolving-field, al- 
ternating-current generators, with provi- 
sion for the installation of a fourth unit. 
These are directly connected to three dou- 
ble discharge water wheels, which develop 
770 horse-power at full gate opening. The 
wheels are enclosed in cast iron, manholes 
being provided for easy access to all parts, 
and supplied with 30-inch diameter supply 
pipe set to receive water from below. A 
30-inch hydraulic valve controls the water 
supply to the wheels. All wheels are in- 
dependently governed by Lombard type “F” 
governors. The generators are designed to 
run at 500 r.p.m., and to develop an e.m.f. 
of 13,200 volts. 

Two exciters of approximately 25 kilo- 
watts capacity are installed, and driven by 
small water turbines under the same pres- 
sure as the large wheels. Indicating de- 
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tion, under the varying conditions of load 
which are naturally met with in a railway 
installation. 

The switchboard to control this instal- 
lation consists of panels for controlling the 
exciters, independent generator panels for 
each of the generating units, a regulating 
panel complete with automatic regulator 
for keeping the pressure constant at the 
delivery end of the transmission line, and 
two three-phase line panels. The generator 
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FIG. 10.—PENSTOCK. 
and line panels are provided with high-ten- 
sion oil switches mounted in concrete cell 
compartments and are hand-operated from 
the face of the switchboard. 

All wiring for power in the building is 
encased in lead-covered cables, and has a 
working capacity of twice that under which 
it will operate. The power house lighting 
wiring is entirely encased in iron conduit, 
incandescent lamps being used throughout. 


FIG. 9.—TURBINE-DRIVEN EXCITER UNITS. 


dicating and recording tachometer is pro- 
vided for each wheel; in fact, no pains 
have been spared to provide a hydraulic 
equipment which will be permanent, and 
insure satisfactory and continuous opera- 


To facilitate the dismantling and repair- 
ing of machinery, the building is provided 
with a hand-operated overhead crane, and 
every means has been taken to insure easy 
operation and comfort to the operators. 
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From the power plant two three-phase, 
13,200-volt transmission lines are carried 
in an air line mostly on private right of 
way, to the Rutland sub-station, located 
near the center of the City of Rutland, and 
from this sub-station one three-phase trans- 
mission line is carried to the Castleton sub- 
station, located on the main street of Cas- 
tleton Corners. 

These transmission lines are protected 
by lightning arresters, located within the 
buildings at each of the stations, and are 
so provided with high-tension switching ap- 
paratus, that either of the two transmis- 
sion lines from the power house to the Rut- 
land sub-station, can be used, or the two 
can be thrown in parallel. The switching 
apparatus in the Rutland sub-station has 
been installed so that the Castleton sub- 
station can be operated on either of the 
lines from Rutland to the power house, or 
can be disconnected from the main line and 
can be operated on the same lines with the 
Rutland sub-station. thus allowing entire 
flexibility of the transmission system, and 
eliminating all possible danger from in- 
terruption. 

The Rutland sub-station is a brick struc- 
ture with a concrete roof, this roof being 
built in plage. The building is located on 
property controlled by the Chittenden 


FIG. II.—MAIN STATION IN COURSE OF ERECTION. FIG. 


Power Company, and located in the vi- 
cinity of the company’s gas works. The 
building is of adequate size to contain the 
present apparatus, and later addition of one 
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unit making a total of three 150-kw. rotary 
One side of the interior wall 


converters. 


607 


is carried through high-tension oil switches, 
mounted in brick compartments, and thence 


FIG. 12.—ROTARY CONVERTERS IN SUB-STATION. 


is devoted to high-tension switching ap- 
paratus and lightning arresters, in accord- 


ance with the above-described installation. 

It is calculated that the transmission 
pressure at the entrance to this sub-station 
will be about 12,500 volts, which pressure 


to three 125-kw. air blast transformers con- 
nected in delta on the high-tension side. 


13.—SUB-STATION SWITCHBOARD. 


The low-tension side of these transformers 
is provided with double windings and con- ' 
nected in double delta, the secondary e.m.f. 
being 370 volts. These transformers are 
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air-cooled and all wiring and connections 
on the low-tension side are in the air pits 
under the transformers. 
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stations, as in the case of the power house, 
is lead-covered, but paper insulation has 
been substituted in the sub-station in place 
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FIG. 14.—SECTIONAL ELEVATION OF SUB-STATION. 


The reactance coils are also air-cooled 
and are equipped with the necessary switch- 
ing apparatus, for starting the rotary con- 
verters from the half voltage taps of the 


1 
IR 


; i 


i 


— 
- — s 
> <a 
a > kg 
. x © ¢ 
> >. ~ 
"se a _ 


a: a ee 
FIG. 


transformers, thus reducing the power con- 
sumption at the time of starting the ro- 
taries, and allowing better regulation 
throughout the system. 

The low-tension wiring in these sub- 
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of the rubber insulation used in the main 
power house. All open, high-pressure wir- 
ing in the stations is rubber-covered. The 
high-tension oil switches are hand-oper- 
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15.—SWITCHBOARD IN MAIN STATION. 


ated, from the high-tension line panel, which 
is also equipped with the necessary high- 
tension instruments. f 

This . sub-station, as before stated, con- 
tains at the present time two 150-kw. ro- 
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tary converters, which converters are in- 
stalled over the wiring pits. All wires and 
cables are carried from one piece of ap- 
paratus to another in camp conduit, laid 
in the floor of the buildings. 

The rotary converters are each provided 
with a direct-current rotary panel and an 
additional line feeder panel for controlling 
the various railway feeders. This panel is 
equipped with the necessary indicating and 
recording instruments and lightning ar- 
resters. 

The transformers have duplicate blower 
sets, each of sufficient capacity to supply 
requirements, and each of these blower sets 
has its operating panel. 

The Castleton sub-station building and 
equipment are the same in all general de- 
tails as those of the Rutland sub-station, 
with the exception that the rotaries and 
their accessory apparatus are of different 
sizes, there being installed at the present 
time one 150-kw and one 200-kw. rotary 
converter, with adequate space for a future 
installation when conditions require it, of 
a further 200-kw. rotary converter. 

The design of the entire system is such 
as to insure continuous and satisfactory 
operation under. the worst conditions of 
load which are imposed by a railway sys- 
tem operating a city and interurban service. 
J. G. White & Co., of New York City, were 
the general contractors for the entire equip- 
ment and French & Bryant, of Boston, 
Mass., were the engineers for the Chitten- 
den Power Company. The complete pen- 
stock work from the dam to the regulating 
tower and all the transmission lines were 
designed and installed by this latter firm. 
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STEAM ENGINE LUBRICATION, 


BY R. T. STROHM. 


Next in importance to a good lubricant 
is a proper device for feeding that lubricant 
to the bearings. No matter how excellent 
the lubricant, nor how painstaking the engi- 
neer in selecting it, there will be trouble if 
the lubricator fails to supply the bearing 
regularly and continuously with the neces- 
sary amount of lubricant. It is the purpose 
of the succeeding paragraphs to describe 
the construction and operation of various 
lubricators as applied to the steam engine, 
with the exception of those used in cylin- 
der lubrication. l 

The crosshead guides are usually oiled 
by means of stationary sight-feed oil cups, 
which may be placed directly on the frame, 
or upon the guides. In case the guides con- 
sist of four rectangular bars, it is common 
to screw the oil cup into the upper guide 
bar on each side. The oil passes down 
through a hole in the guide and is dis- 
tributed by the movement of the crosshead. 

Most horizontal stationary engines are 
built so as to run over. That is, the crank- 
pin passes over the shaft while the engine 
is making its forward stroke. Under these 
conditions there is little pressure on the 
upper guide, the greater portion of the pres- 
sure and the wear coming on the lower 
guide. Consequently, positive means should 
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be used to lubricate properly the lower 
slide. That is, the oil should be carried 
to the guide and there distributed, instead 
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head shoe is sometimes attached a piece 
of sheet brass or copper which is bent so 
as to fit flat against the surface of the 
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FIG. I. 


of chance drops being allowed to fall 
thereon. 

One method of securing positive lubri- 
cation of the guides of a Corliss engine is 
shown in Fig. 1. Three oil cups are used 
for the lower guide, one located near the 
mid travel point of the cross-head, and the 
others near the extreme points of travel, 
while a single cup attached to the frame 
at the mid-stroke position suffices for the 
upper slide on which the pressure is slight. 
The pipes leading from the cups to the 
lower guide are branched and each is 
tapped into the lower guide bar at two 
points, A and B, thus insuring good lubri- 
cation. To assist still further the distri- 
bution of the oil along the surface of the 
guides, the cross-head shoes are frequently 
grooved, these grooves serving to carry 
the oil to all parts of the bearing surfaces. 

On vertical engines oil pipes may be 
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tapped into the guides, at both sides, near 
the top, and the oil cups placed on these. It 
is not uncommon, however, to find an ad- 
ditional arrangement for lubricating the 
guides. To the bottom edge of each cross- 


guide. The lower edge of this sheet is cut 
into saw-tooth form, and at the end of the 
downward stroke these saw-teeth dip into 
an oil reservoir attached to the guide. On 
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FIG. 3. 


the upward stroke the oil picked up from 
the reservoir by these teeth is distributed 
over the surfaces of the guides. 
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_set-screw, H, at the top. 
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and thereafter fixed. A form of cup em- 
bodying these features is shown partially 
in section and partially in elevation, by 
Fig. 2. The body of the cup, A, is of brass, 
enclosing a glass case, B, which rests upon 
cork washers, C C, at top and bottom. The 
glass case is firmly held between these 
washers by screwing down the brass cap, D. 
There is a hole beneath the slide, E, 
through which oil is poured into the oil 
chamber, F, of the cup. The slide prevents 
dirt and dust from finding its way into the 
oil chamber when the cup is in service. 
The oil is fed to the bearing through a hole 
in the bottom of the cup. The rate of flow 
is regulated by a conical valve, G, the po- 
sition of which may be altered by the 
When the cup 
is in use the set-screw bears upon a nipple, 
J, fastened to the cover of the cup. By 
turning the set-screw the valve, G, may be 
raised or lowered until the proper rate of 
feed is obtained. Then the thumb-nut, K, 
is tightened. When no oil is needed the 
wheel, L, is lifted and at the same time 
rotated slightly. This takes the set-screw, 
H, off the nipple, J, and the spring, M, 
then forces the valve, G, tightly on its 
seat. When the engine starts again the 
wheel, L, is lifted and the screw, H, is 
again returned to the nipple, J, when the 
cup will resume feeding at the same rate 
as before. 

A simple method of oiling the cross-head 


FIG. 4. 


The construction of an oil cup should 
be such as to permit a regular and definite 
rate of feed for oils of varying viscosity, 
in order that the rate of supply of oil to a 
bearing may be found by trial adjustments 


pin is illustrated in Fig. 3. An oil cup is 
attached to a short ell of pipe which is 
screwed into the pin, a hole along the axis 
of the pin serving to convey the oil to the 
surface of the pin. This is a very con- 
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venient method where the engine runs for 
a portion of the day and is shut down over 
night. The periodical stopping permits the 
oil cup to be refilled, when necessary. 


FIG. 5. 


But where an engine is used on long, 
continuous runs, a wholly different method 
must be pursued. It is impracticable to 
fill a cup, attached as in Fig. 3, while the 
engine is in motion, and it would require 
an absurdly large cup to hold sufficient 
oil for a long run. Hence, the telescopic 
oiler, as shown in Fig. 4, has been pro- 
duced. 

The oil cup, A, is fixed by a horizontal 
arm to a rigid standard, B. The oil, upon 
leaving the cup, passes downward into the 
small pipe, C, by way of the spring joint, 
D. The small pipe, C, is enclosed by a 
larger one, E, which is in turn connected 


to another swing joint, F, at its lower end. 


The latter joint conducts the oil from the 
pipe, E, to the oil channel through the pin. 
The operation of the device is very simple. 
As the cross-head moves back and forth, 
the pipe, C, slides into and out of the pipe, 
E, the oil being thus conducted directly 
to the pin without wasting. This form of 
lubricator can be applied to vertical engines 
also, and to the lubrication of crank-pins 
and eccentrics, as well. 

Another common method of oiling cross- 


FIG. 6.. 


head pins is by the use of wipers. A device 
of this kind is illustrated in Fig. 5. A sta- 
tionary oil cup, fastened to the engine frame, 
supplies oil to a horizontal tube, 4, closed 
at the ends and perforated along the upper 
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side by a number of holes. This tube is 
also held rigidly in place by connections to 
the frame. The wiper cup, B, is attached 
to the cross-head, and contains two wip- 
ers, C and D, pivoted at their lower ends 
and held together by a link, E, thus per- 
mitting them to move in unison on their 
pivots. They are so located in relation to 
each other that when the wiper, C, is ver- 
tical against the end of the cup, it just 
misses the lower edge of the tube, A, and 
wipes off the drops of oil which hang from 
the bottom of the tube. The other wiper, 
D, in the meanwhile is slanting and does 
not touch the tube, 4. On reaching the 
end of the stroke towards the right, how- 
ever, the inertia of the wipers throws them 
to the right so that D comes into a verti- 
cal position and C assumes a slanting posi- 


FIG. 7. 


tion, the former wiping the drops from the 
tube, A, on the stroke toward the left. The 
oil thus collected in the wiper cup, B, is con- 
veyed, by an oil hole in the pin, to the bear- 
ing surfaces. The tube, A, is capable of 
vertical adjustment, so that it can be raised 
or lowered to keep the edges of the wipers 
at the proper distance. 

A different form of wiper is illustrated in 
Fig. 6. In this case the wiper cup, A, con- 
tains a single rigid wiper, B, which, at 
each stroke of the engine, passes under 
and touches the lower end of the oil pipe, 
C, which is fitted with a rounded cap, slot- 
ted in the center. The oil is then conveyed 
to the pin in the usual manner. This form 
of oiler is objected to by some engineers, 
especially by men running high-speed en- 
gines, for the reason that the rapid motion 
of the cross-head at mid-stroke, when the 
wiper is just touching the end of the pipe, 
tends to scatter or splash the oil all over 
the frame, floor and surrounding objects, 
which not only deprives the pin of lubricant, 
but also wastes the oil and spoils the ap- 
pearance of the engine room. This action 
may be obviated by placing the pipe, C, very 
near the end of the stroke of the cross-head 
pin, since at that point the cross-head will 
have considerably less velocity than at mid- 
stroke. 
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In Fig. 7 is illustrated a method of oiling 
the cross-head pin in which neither a wiper 
nor a telescoping pipe is used. A hole, 4, 
is drilled through the upper shoe of the 


cross-head and cross-head frame, being so 
located that as the cross-head moves back 
and forth this hole matches with the hole, 
B, through the guide, by way of which the 
oil is supplied. Oil thus finds its way down 
through the channel, A, and drops into an 
oil hole, C, in the connecting-rod strap, by 
which it is led to the pin. This method, 
while not so positive as the others, has 
nevertheless given satisfactory results, par- 
ticularly on the smaller engines. 

The crank-pin may also be oiled in a num- 
ber of different ways. The most common, 
perhaps, is the plain oil cup screwed. into 
the connecting-rod strap and delivering oil 
to the pin through a hole in the strap. 
This method, however, is not applicable in 
cases where it is necessary to keep the en- 
gine in motion for long periods, without 
any stops, since the cup could not hold 
enough lubricant to supply the pin for the 
required time. 

A solution of this difficulty lies in the use 
of a crank-pin oiler like that illustrated 
in Fig. 8. A hollow arm, A, is bolted rigid- 
ly to the crank-pin, the hole through the arm 
being connected with the oil hole in the pin, 
as shown. The end, B, of this arm is di- 


FIG. 9. 


rectly on a line with the axis of the shaft, 
C, so that as the crank disc turns the arm, 
A, turns with it, the end, B, simply rotating 
without any lateral motion. The free end 
of the arm, A, has a journal formed upon 
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it, on which is placed the oil cup holder, 
D, the oil passing through a duct in the 
holder, to the pipe, E, and thence to the 
hollow arm, A. A weight, F, is suspended 
by a stiff rod, G, from the cup holder, and 
this weight serves to keep the cup always 
in an upright position. The oil which drips 
from the pipe, E, into the hollow arm is 
thrown outward by the centrifugal force 
and thus fed to the pin. By this device, 
every drop of oil that leaves the cup must 
eventually reach the crank-pin, so that waste 
and scattering of oil are avoided. An oiler 
of similar construction has the cup fast- 
ened to a stand which is bolted to the bed- 
plate of the engine. Both of these types 
are largely used at the present time on 
both horizontal and vertical engines. 

On center-crank engines, however, it is 
impossible to use this scheme, unless an oil 
hole be drilled along the axis of the crank- 
shaft and along one arm of the crank to the 
pin. This is a difficult matter in case the 
shaft is long and the crank near the middle. 
A telescopic oiler, however, might be used, 
as described in connection with cross-head 
pin oiling. 

Fig. 9 shows still another method. The 
crank is enclosed in a metallic casing, A, 


at the highest point of which the sight-feed 
oil cup, B, is placed. The oil from the cup 
drops upon a piece of wick, G, held by 
clamps on the inner surface of the casing. 
A hollow metallic wiper, D, is attached to 
the connecting-rod strap, and at each revo- 
lution the wiper touches the wick, taking 
off the drops of oil that gather on the under 
surface of the wick, and then, by oil chan- 
nels, the lubricant is conveyed to the crank- 
pin. The casing, A, avoids the spattering 
of oil over the engine. 

In some high-speed engines the lubrica- 
tion of the crank-pin and of the cross-head 
guides is accomplished by splashing the oil 
upon them. To this end, the crank, con- 
necting-rod and cross-head are enclosed by 
a casing, which, with the bed or frame of 
the engine, forms a chamber in which 
these parts may run. A bath of oil fills 
the lower part of this chamber to such 
a depth that at each revolution of the crank 
the end of the connecting-rod is partly sub- 
merged in the oil, while the crank-disk is 
always in contact with the oil bath. The 
result is that the oil is thrown into every 
part of the chamber, so that the crank-pin 
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and cross-head pin and the cross-head 
slides practically run in an oil bath. 
Objections have been raised to this meth- 
od of lubrication on the grounds that the 
oil is not clean after a short period of run- 
ning, since it contains the particles worn 
from the journals and brasses, as well as 
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FIG. II. 


the dust that will find its way into the 
chamber, in spite of the best of care. In 
some engines, also, the condensation due 
to the leakage of steam from the stuffing- 
box mixes with the oil and this mixture 
is less valuable for lubricating purposes 
than clean oil. 

It is’ furthermore urged that the splash 
method of lubrication possesses a very dis- 
agreeable feature in that when it becomes 
necessary to tighten the crank-pin in brasses 
or the cross-head shoes, the parts are all 
covered with oil. 

Some builders avoid this method of oil- 
ing by substituting a continuous system, in 
which the oil is fed from some reservoir 
to the various engine bearings, the drippings 
caught, filtered and returned by a pump to 
a reservoir for further use. This forms a 
very clean and desirable mode of lubri- 
cation, which is growing in its application. 
One advantage is that the oil which reaches 
the bearings is always clean, and, there- 
fore, in the best condition to perform its 
proper function. 

It is important that 
the eccentrics be well 
lubricated, since they 
are usually of consid- 
erable diameter and a 
large resistance due 
to friction is felt more 
quickly than on a 
shaft or pin of small 
diameter. An ordi- 
nary sight-feed oil cup 
is sometimes screwed 
into a hole tapped in 
the eccentric strap,and 
this does very well 
for intermittent running. But for long, con- 
tinuous running, the oil cup must be sta- 
tionary, so that it can be refilled easily. The 
telescopic oiler previously described may be 
used for eccentrics, and it answers the pur- 
pose admirably. Another very common form 
òf oiling device for eccentrics is shown in 
Fig. 10. It consists of a long, narrow trough, 
A, terminating in a threaded tip which is 
screwed into the oil hole in the strap. The 
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length of this trough is made slightly great- 
er than the throw of the eccentric, and the 
oil pipe, B, from the cup is fixed vertically 
above the trough, so that the oil will drop 
into it, no matter what the position of the 
eccentric. 

The usual method of oiling main bear- 
ings is by sight-feed oil cups screwed into 
the caps of the bearings, the distribution 
of the oil being secured by means of 
grooves cut in the seats of the bearing. In 
the larger engines this gives place to the 
gravity system already described. In other 
cases, principally in small high-speed en- 
gines, the ring oiling system is used, as 
illustrated in Fig. 11. As may be seen, the 
shaft is encircled by several rings which 
are much larger in diameter, internally, 
than the outside diameter of the shaft. 
These rings dip into a bath of oil formed 
in the base of the pedestal or frame, and, 
rolling on the shaft as it turns, carry oil to 
the top of the shaft, whence it finds its 
way, by spreading, to the bearings. In 
some cases the rings are replaced by loops 
of chain, but the action remains unchanged. 

Thus far, only oiling devices have been 
considered. However, the use of greases 
for lubricating crank-pins and cross-head 
pins, as well as the various pins in the 
Corliss valve gear, has become quite ex- 
tensive. These greases are fed from cups 
attached to the pin and moving with it. 
Frequently, the rate of feed is dependent 
upon the heat developed by friction in the 
bearing, this heat melting the grease and 
causing it to flow. Cups are made, as in 
Fig. 12, by which the feed can be regulated 
by hand. Screwing down on the cap, 4, 
at intervals, forces the grease down to the 
pin. One of the best ways of feeding 
grease, however, is to use a spring com- 
pression cup in which a piston actuated by 
a helical spring, presses upon the grease 
in the cup and forces it out to the bearing. 
The tension of the spring may be adjusted 
to suit the consistency of the grease, and 
the outlet valve may be set so as to give 


the proper rate of feed. 
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A NOVEL STORAGE BATTERY. 


BY DR. ALFRED GRADEN WITZ. 


A novel accumulator is being brought out 
in Germany in which the two electrodes 
are made of lead and zinc peroxide. Here- 
tofore use of this couple has suffered seri- 
ous drawbacks inasmuch as the zinc was dis- 
solved by local action, thereby rendering 
its use in a storage battery practically im- 
possible. Apart from this disadvantage, 
there was the diffculty of recharging such 
a battery, so that the couple referred to 
could practically be used only as a prim- 
ary cell; that is to say, it produced electri- 
city by the combustion of zinc. This con- 
fined its practical use from the very outset 
within rather narrow limits, since the cost 
of electricity produced from zinc is quite 
prohibitive. 

In an endeavor to obviate the disadvan- 
tages of lead-zinc batteries, Mr. O. Von 
Rothmund constructed a regenerative prim- 
ary element in which the zinc plates as they 
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became worn out were replaced by others, 
while the discharged lead peroxide plates 
were replaced immediately by other charged 
peroxide plates or were recharged them- 
selves. The excessive consumption of 
zinc in this battery rendered its use to any 
large extent quite impossible, although a 
very high capacity was obtained. 


Mr. Von Rothmund has recently succeed- 
ed, in conjunction with the firm of Ziegen- 
berg & Co., of Berlin, in further increasing 
the advantages of the lead-zinc battery, the 
outcome being the storage battery shown 
in Fig. 1. In order to avoid any useless 
expenditures of zinc in the intervals of 
operation, a zinc alloy has been substituted, 
which, it is claimed, may be left in diluted 
acids for many weeks without any consid- 
erable amount being dissolved. 

Engineers are aware of the difficulty of 
precipitating zinc by means of electricity in 
the form of a dense and adhesive coating on 
some other body. This difficulty is in- 
creased if zinc is to be precipitated on a 
zinc electrode. An extensive series of ex- 
periments was made in order to develop a 
process by which the lead peroxide elec- 
trode might be recharged and a 
zinc coating obtained simultan- 
enously on the zinc electrode to 
render the latter suitable for im- 
mediate discharge. The lead- 
zinc battery thus passes from a 
primary cell to a secondary cell, 
although possessing features con- 
siderably different from those of 
ordinary lead accumulators. 

The cell is said to produce 50 
watt-hours per kilogram of bat- 
tery in working order, and this 
may be increased to 70 or 8o 
watt-hours without interfering 
with its life. These high figures 
are due to the joint presence of 
different circumstances. In the 
first place, the couple, lead perox- 
ide-zinc, represents a higher energy 
than is found in lead storage batteries, 
the ratio of the mean voltages being 


2.35 to 1.95. <A further increase in the 
capacity is obtained by using zinc 
plates which are thinner than lead 


sponge plates. The lead peroxide plates 
used in the new battery are also made by a 
special process, so as to possess excellent 
qualities, both from an electrical and me- 
chanical point of view. Despite its mechan- 
ical strength, the plate is said to be ex- 
tremely porous, which obviously insures a 
high capacity. Experiments made have 
shown the battery to successfully withstand 
short-circuits of several hours’ duration, 
while yielding for short intervals twenty 
times the normal current; and this, with- 
out impairing its mechanical durability or 
decreasing its capacity to any permanent 
extent. As regards the life of the bat- 
tery, no definite opinion can yet be had, 
as the results so far obtained do not ex- 
tend over a sufficient period of time. Some 
positive plates are, however, available 
which have been discharged several hun- 
dred times, and these have, to all appear- 
ances, lost nothing in capacity or strength. 
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The mechanical strength of the battery 
is due to its practical design, as may be in- 
ferred from Fig. 1. A large hard-rubber 
box is separated into six compartments by 
hard-rubber partitions, and the whole is 
suspended in a protected casing of alumi- 
num. The positive and negative plates are 
secured to frames on the edge of this 
aluminum casing. Each frame is placed-on 
an elastic piece of rubber tubing and em- 
bedded in soft rubber. Connection of the 
plates with the various elements is effected 
by a system of springs. All solid connec- 
tions are thus avoided. The plates are sus- 
pended in the hard-rubber box which only 
acts as the bearer of the electrolyte. This 
construction has been followed with a view 
to making the batteries of service in auto- 
mobiles. 


Regarding the practical operation and 
charging of the battery, there are various 
possibilities. As a zinc plate can be used 
in connection with several discharges the 
charge can be renewed by simply exchang- 
ing the set of positive plates for another 
freshly-charged set after renewing the acid. 
A greater advantage is offered by another 


FIG, 


I.—LEAD-ZINC BATTERY. 


process in which the freshly-charged plates, 
before being placed in operation, are 
soaked in a vacuum apparatus with sul- 
phuric acid. By this means the plates con- 
tain a sufficient amount of concentrated acid 
to be available for operation after being 
fitted up by merely pouring pure water over 
them. This soaking process affords other 
advantages, for the plates after being soaked 
have merely to be preserved in hermetically- 
closed vessels, in which state they can be 
kept a very long time without losing any 
of their charge. This affords a very suit- 
able means of generating electricity in 
places having no central station or current 
mains. Current may be obtained by merely 
replacing the discharged positive plates by 
a set of charged or soaked plates. It 
should be remembered that the repeated 
use of zinc plates does not entail a consump- 
tion of zinc. The liquid remaining in the 
cell, which is an acid zinc sulphide solution, 
is used for direct recharging, so that the 
zine in solution is recovered. The same 
zinc plates which have been used for sev- 
eral discharges are accordingly used for 
several recharges as counter electrodes 
with various sets of positive plates. Both 
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sets of plates can, however, be recharged 
immediately after each discharge. 
—__-¢04¢——_-- 


THE VALUE OF CONTACTS. 


The importance of close contacts in the 
maintenance of circuit continuity has long 
been appreciated by electrical engineers. 
In the early days of telegraph and cable 
work the effect of a single loose connection 
at an instrument binding post was found to 
be sufficient to paralyze hundreds of miles 
of otherwise perfect line, and the years of 
experience which culminated in the com- 
mercial electric light and motor constantly 
brought home the lesson of the tight con- 
tact. In the signalling world it never has 
been a question of maintaining close con- 
tacts to prevent the dissipation of energy 
in heat, but the point has been, and is to- 
day, the preservation of the continuity of 
the circuit for the sake of the intelligibility 
of the signals themselves. Since the ad- 
vent of the telephone the loose contact has 
been outlawed from all well regulated cir- 
cuits, and there is no doubt that the won- 
derful sensitiveness of the Bell receiver 
is indirectly responsible for much of the 
improvement in circuit design exhibited -in 
modern signalling apparatus, and anyone 
who examines the wiring of a modern cen- 
tral energy lamp signal relay telephone 
switchboard for the first time cannot but 
be impressed with the dependence of the 
industry upon soldered instead of twisted 
or clamped connections. 

As one enters the power field the contact 


_ points in the circuits assume a new signifi- 


cance. Here. the problem is distinctly a 
question of keeping down the temperature 
rise caused by the ZR loss at the joints. 
If the contact is poor and the power sup- 
ply ample, the resistance develops so much 
heat by the passage of the current that in 
time the switch points or blades become 
welded to the jaws—‘“frozen” in street rail- 
way parlance—and if the temperature still 
rises, the circuit finally breaks through the 
melting of the conductors, unless the fuses 
go first, which is generally assumed to be 
the proper order of events. 


Even if the switches or connecting wires 
do not melt and set the premises on fire, 
but simply turn greenish-blue with heat, 
energy 1s being wasted to the detriment of 
the reasonable profits of the enterprise. Giv- 
en plenty of power behind the switch, heavy 
overloads will cause trouble even in liber- 
ally designed contacts. There is always a 
point beyond which it will not pay to go in 
designing contacts, but after the maximum 
cross-section permissible has been named, it 
is still possible to increase the carrying cap- 
acity of the contact surfaces by the intro- 
duction of mechanical pressure by springs, 
compressed air or some other agency. 

The influence of pressure upon contact 
resistance has been utilized in certain rheo- 
stat constructions, but the relation between 
the contact pressure and the temperature has 
not been widely appreciated. In a recent 
test of pneumatic unit switches designed for 
the Westinghouse multiple unit control sys- 
tem it was found that with a contact of one 
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inch and a pressure upon the contact of 
about 35 lbs., 300 amperes could be car- 
ried continuously with a temperature rise 
of 80 degrees, whereas with a pressure 
of 125 lbs. the temperature rise was but 
50 degrees. With 210 Ibs. pressure the 
rise was but 30 degrees, and at the latter 
pressure the same contact carried 600 am- 
peres or 100 per cent. overload with 90 
degrees rise. With 300 lbs. pressure 600 
amperes gave 70 degrees rise. Supposing 
70 degrees to be the limit of temperature 
rise allowed in a given case, the above 
switch would then carry anywhere from 
300 to 600 amperes continuously provided 
the range of pressure available lay between 
60 and 300 lbs. The use of compressed air 
in this way enabled the contact to be opened 
by springs powerful enough to act under 
almost any conditions which could be sug- 
gested, the usual magnetic blow-out prin- 
ciple being employed to prevent heavy arc- 
ing. In the light of these facts it is cer- 
tain that the quantitative study of contact 
pressures is well worth while in large cap- 


acity switches and connections. 
a A n 


DIŁECT-CONNECTED MOTORS IN TEXTILE 
WORK. 


BY H. S. KNOWLTON. 


The textile industry illustrates one of 
the most interesting fields of electric motor 


application, but until quite recently the 


group system of driving has been practised 
to the entire exclusion of direct-connected 
installations. This uniformity of motor ap- 
plication has been the natural result of 
service conditions demanding little or no 
speed variation in the individual processes 
of weaving and spinning, and it presents a 
marked contrast to the practice followed 
in machine tool driving, where speed varia- 
tion constitutes one of the most essential 
elements of economical production. 

Of late years competition in the textile 
industry has been keen, particularly between 
different sections of the same country, and 
the importance of lowering the production 
cost of each unit of output has been widely 
appreciated. Although the cost of power 
is not a large percentage of the total cost 
of manufacture in the textile industry, far- 
sighted mill managers have begun to see 
that any saving which can be effected with- 
out too great an initial expenditure is de- 
cidedly worth securing. The direct-con- 
nected motor is, therefore, being brought 
to the front in the interests of broad oper- 
ating economy, and although these appli- 
cations are still in a process of evolution, 
enough has been learned in actual com- 
mercial installations to determine pretty 
definitely the relative economy of direct 
connection and group driving in specific 
cases. The application of direct-connected 
-motors to looms and spinning frames has 
passed far beyond the experimental stage, 
but in the close study now being devoted 
to the subject, minor improvements are con- 
stantly being introduced. 

The individual drive received attention 
in Europe much earlier than in the United 
States, and as far back as 1894, motors 
were direct-connected to looms in house- 
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holds and factories in the vicinity of St. 
Etienne, France, with thoroughly satisfy- 
ing results. Other installations followed, 
and in Lancashire, England, induction mo- 
tors were direct-connected successfully to 
the ring frames in the cotton mills. Prac- 
tically all the important textile driving in 
America and Europe has been done with 
alternating-current motors, which commend 
themselves particularly for this service on 
account of their elimination of sparking 
and resultant fire risk reduction, coupled 
with exceedingly low maintenance cost. 
Lint and dust constitute an inflammable 
combination in textile mills which deserves 
to be freed from the possibilities of ignition 
introduced by the sparking commutator. 
Squirrel-cage armatures are, therefore, 
widely employed in the induction motors 
used in textile establishments. 

The advantages of the direct drive in 
textile work are considerable. One of the 
most important is the simplicity of the 
power installation, which requires no shaft- 
ing, pulleys, belts, ropes or elaborate gear- 
ing. As the actual amount of power re- 
quired to drive each individual textile ma- 
chine is small, the friction losses in the 
shafting and belts of a group-driven system 
become of great relative importance. With 
the individual drive a better subdivision 
of power is possible and the elimination of 
long lines of distributing shafting does 
away with losses in transmission, which, in 
a large mill, foot up to an unpleasant total 
in the course of a year’s run. Overtime 
work can be carried on at any machine or 
number of machines with the direct drive, 
and at almost nominal expense for power 
in comparison with the cost of thus oper- 
ating with a belted system: Another great 
advantage is found in the. more uniform 
speed of the direct drive, which results in 
an increase in the rate of production, with 
fewer brakes and a better grade of goods. 
The goods are further improved by the 
better light secured through the absence of 
belts and shafting, and the elimination of 
oil and dirt common to belted installations 
is perhaps one of the greatest advantages 
of the individual drive. A single spot 
caused by a drop of oil falling upon a piece 
of silk or velvet in the process of weaving 
is enough to ruin the goods, and on this 
score alone it is safe to say the use of di- 
rect-connected motors is often entirely jus- 
tified. The production rate of looms has 
been shown by actual test to be increased 
from 5 to 7 per cent when the individual 
drive is employed. In one installation the 
worst loom in the mill was equipped with a 
direct-connected motor. When belt-driven 
this loom gave so much trouble that no 
operator was willing to remain and work 
with it. After the motor was applied it 
was found that the loom turned out as 
much work as the best machines in the mill, 
and the attendant in charge became unwill- 
ing to leave the loom for any other. 

With direct connection, in case an ac- 
cident happens to any loom or to any part 
of the driving mechanism, only one machine 
is rendered inoperative, whereas, with the 
usual belt-driven arrangement, if the main 
belt breaks, or any of the shafting be- 
comes disarranged, the entire section, com- 
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prising many looms, has to be shut down, 
with a resulting reduction of output. In 
new plants the absence of shafting and belts 
permits a material reduction in the cost of 
the building construction. 

The idea has been widely held that be- 
cause the first cost of a direct-connected 
electrical outfit is often almost double the 
investment required for the group-driven 
system, it will not pay to install the former 
scheme. It is easy to demonstrate the fal- 
sity of this conclusion by drawing upon 
figures from actual practice. In a certain 
mill which manufactures cotton duck the 
weave room was originally equipped with 
a 65-h.p. induction motor and shafting, 
from which the looms were driven by belts. 
The first cost of the motor was $985; the 
belts and shafting cost $1970, making the 
total investment $2955. Not long since the 
individual drive was substituted, in the 
form of 10 1-h.p. and 64 %-h.p. Westing- 
house type C induction motors. The ten 
larger motors cost $760 and the smaller 
ones $4150, making a total of $4910. The 
difference in the investment was, therefore, 
$1955 in favor of the group drive. How- 
ever, tests showed with the individual drive 
a saving of 15 horse-power otherwise lost 
in belt and shafting friction, which would 
cost $375 per year at the moderate steam 
plant production cost of $25 per horse- 
power per annum. The interest on the 
excess cost at 5 per cent came to $08 per 
year, leaving a saving of $277 per year 
in favor of the individual drive. Simply 
on the basis of annual power saving, the 
latter drive, therefore, will pay for itself 
inside of 7 years, to say nothing of the 
money value of the increased production 
resulting. 

In another recent case the first equip- 
ment of a spinning room was a 65-h.p. mo- 
tor costing $985. The belts and shafting 
came to $798, making $1779 for the instal- 
lation. This was replaced by 18 motors 
rated at 3 horse-power each, representing 
an investment of $1830. The annual sav- 
ing in friction loss was 7 horse-power, or 
$175 at $25 per h.p.-year. In this instance 
the cost of replacing the old equipment 
with direct-connected motors was so slight- 
ly in excess of the original investment that 
even if there had been no saving in friction 
losses it paid to make the change on ac- 
count of the general advantages of the 
direct drive. The second-hand value of 
the original installation was not figured and 
the difference in efficiency between the 
large motor and the several smaller units 
was not considered of sufficient importance 
to affect the decision. In each case the 
wiring came to practically the same cost. 
When speed variations are desired with 
direct - connected equipment, the present 
practice provides for the change by altering 
the motor pinion, moving the motor back- 
ward or forward to correspond with the 
change in gear. Automatic stops are pro- 
vided to bring the motor to a standstill im- 
mediately in case a thread breaks, and in 
the later direct-connected equipments the 
motor is controlled through the shipper 
handle in order that the attendant shall be 
able to operate his machine in the same 
manner as though it were belt-driven. 
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THE 36,000 VOLT TRANSMISSION PLANT 
AT MONTEREALE-CELLINA. — 


BY L. RAMAKERS. 


Among recent installations for the gen- 
eration and transmission of electric power 
the hydro-electric pļant at Montereale-Cel- 
lina, Italy, which supplies electricity for 
lighting and power purposes to Venice and 
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the surrounding districts, is worthy of at- 
tension. Power to operate the generating 
units is taken from the Cellina, a river 
having its source in the Carnic Alps and 
delivering at its lowest ebb 30,000 litres 
of water per second. Many difficulties 
were encountered in the construction of the 
plant, which has cost more money and la- 
bor than any other in Italy. A masonry 
dam across the narrowest part of the river 
serves the double purpose of raising the 
water level at the intake and creating a 
reservoir of about 300,000 cubic meters at 
periods of very low water. Four large 
sluices regulate the overflow and are oper- 
ated by electric motors fixed on the bridge 
which crosses the whole construction. The 
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intake proper is formed by two rectangular 
mouths, 2 meters wide by 3 meters high, 
adjustable by sluices. A canal, 4328 me- 
ters long, partly cut in rock, supported by 
a series of walls, arches and galleries, com- 
pleted on the river side by a wall with an 
external slope, and cemented inside, leads 
from the intake to the opening of a large 
tunnel. This tunnel is 1073 meters long 
and has the same gradient and section as 
the canal. It is cut entirely in califerous 


FIG. I.—INTERIOR OF THE GENERATING STATION. 


rock and empties into another canal lead- 
ing to a small lake having an area of about 
2400 square meters, in which matter in 
suspension is allowed to settle before the 
water reaches the turbines. Six large pen- 
stocks lead from this lake to the main gen- 
erators, and a seventh penstock is divided 
into two branches for small exciter tur- 
bines. 

The main station is situated near the 
village of Malnisio. This consists of a 
central building with two projecting wings 
and an annex on the west side. The east- 
ern portion contains a workshop for re- 
pairs, warehouses, offices and living rooms 
for the engineers and workmen. The main 
generating units occupy the entire central 
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portion. In the western part, in a room 
leading from the turbine room, are the 
switchboard, switches and lightning ar- 
resters, and the step-up transformers are 
located in the annex. The turbines dis- 
charge water at a level of 281 meters. The 
level of the dam is 339.64 meters, so that 
the head available is 58.64 meters. With 
a discharge of 20 cubic meters per second, 
which represents the minimum power, there 
is available 15,600 horse-power, with a max- 


imum of 18,900 horse-power. 
Inward-flow reaction turbines, having a 
single wheel and horizontal shaft and two 
lateral discharges (one on each side), are 
installed to utilize this power, the smaller 
turbines for the exciters having a single 
discharge. At present there are but four 
turbines installed, but provision is made 
for six, it being intended to use one as a 
reserve. Each turbine consumes 4500 litres 
of water per second and develops 2600 
horse-power at 315 r.p.m. The turbines 
for the exciters, which are smaller but 
similar in construction, are three in num- 
ber and develop each 200 horse-power at 
500 r.p.m. The larger turbines are direct- 
connected through rigid couplings to three-. í 
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phase alternators furnished by Brown, 
Boveri & Co. 

The alternators have fixed armatures and 
rotating fields. The exciting current can 
be adjusted so as to vary the voltage at 
the terminals from 3600 to 4800 volts. The 


normal tension of the alternator with non- 
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and exciting current is 5 per cent of the 
normal voltage with non-inductive load, 
and 16 per cent with an inductive load. 
Direct current for exciting the fields of 
the alternators is provided by dynamos 
direct-coupled to the smaller turbines. 
These dynamos are shunt-wound machines 
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the load, the output from two being trans- 
mitted, while the output of the third is 
used for local service. 

Transformers of the single-phase type 
are used in preference to those of three- 
phase in stepping up the potential for trans- 
mission, since it is desirable in case of 
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s FIG. 2.—MONTEREALE-CELLINA TRANSMISSION PLANT. 


1.—36,000-volt line across the Lagoon. 


inductive load is 4000 volts at a frequency 
of 42 cycles. The commercial efficiency of 
the main units under full inductive load is 
95 per cent. The fall of potential between 
mo load and full load with the usual speed 


2.—Station at Venice. 


3.—High-tension Bus-bars. 
6.—Main Switchboard. 


with six poles and drum armature, and gen- 
erate current at a potential of 200 volts. 
The commercial efficiency of these machines 
at full load is 93 per cent. Three alter- 
nators are at present capable of carrying 


4-—Field Rheostats. 


5-—Low-tension Switchboards. 


large units to limit as far as possible the 
damage and cost of repairs in case of an 
accident, and since it is also advantageous 
to heighten the tension when necessary by 
altering the connections from the mesh to 
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the star system. -The transformers have 
been chosen with reference to the capacity 
of the line they are intended to eventually 
feed. When the installation is complete 
the transmission line will consist of four 
groups of three conductors each and will 
carry a load of 12,000 kilowatts. The trans- 
formers installed are of 1000 kilowatts ca- 
pacity, so that each bank of three will 
feed a group of three wires. Normally each 
bank of transformers will be connected 
with a given group of wires without any 
connection in parallel on the high-tension 
side with the other groups, so that in case 
of a lightning discharge on the line, only 
those transformers connected with that par- 
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sidered as divided into two parts—one in 
which the energy comes in and the other in 
which the energy goes out—and the inte- 
grating wattmeters are placed between the 
two. 

The working transformers are connected 
directly to the lines through lightning ar- 
resters, while the spare transformers are 
connected to a system of auxiliary bars 
which can also be used to place the trans- 
formers in parallel on the high-tension side 
if this is desired. The switches are all of 
the oil-break type, the 4800-volt switches 
being double-break and enclosed in an oil 
compartment, while the 3600-volt switches 
are of the six-break type and enclosed 


FIG. 7.—STEP-UP TRANSFORMERS IN MAIN STATION. 


ticular line will be affected. Fifteen trans- 
formers will be ultimately installed, the fifth 
bank of three being held in reserve in case 
of accidents to any of the other banks. 
The ratio of transformation in these trans- 
formers is 7.5 to 1, so that with a primary 
voltage of 4000 the secondary tension will 
be 30,000 volts, which will be increased to 
36,000 volts, with a maximum primary 
voltage of 4800 volts. The commercial 
efficiency of the transformers with unity 
power factor is guaranteed to be 98 per 
cent. The alternators are separately con- 
nected to a system of collecting bus-bars 
in the shape of a closed ring which is di- 
vided into multiple sections by knife 
switches. This ring of collecting bars is 
in turn connected with the various banks 
of transformers, so that it may be con- 


in three separate oil compartments, one for 
each phase. All the switches are operated 
from a distance by means of levers con- 
trolled by hand from the switchboard. Au- 
tomatic circuit-breakers are installed to open 
the circuit as soon as the current reaches a 
predetermined limit. The lightning ar- 
resters are of the Wurtz type with four 
self-induction coils and with four paths 
to earth by means of the usual series of 
non-arcing metal cylinders. Before dis- 
charging through the Wurtz apparatus, 
however, a discharge may find its way to 
earth through a double-horn lightning ar- 
rester and also through a lightning ar- 
rester of the Gola type. 

Beneath the engine room and situated in 
large tunnels are the conduits for the 4000- 
volt circuits and the 200-volt circuits of the 


exciters. 


phase current. 
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These conduits, which are widely 
separated, lead to one end of the building 
and pass thence to the switchboard. This 
is divided into two distinct parts, one con- 
trolling the direct current and containing 
switches, collecting bars and rheostats for 
the field circuits of the alternators, all of 
which are worked from the upper plat- 
form; the other for the 4000-volt, three- 
? A masonry partition is pro- 
vided for each alternator circuit. This par- 
tition is divided into two parts, the lower 
part for the automatic switch worked from 
the upper platform, and the upper part for 
the measuring transformers for the switch- 
board instrunients. A similar arrangement 
prevails for the circuits connecting the col- 
Jecting bars with the transformers. The 
adjoining room is used exclusively for the 
rings of collecting bars, which are fitted 
along the walls and on the ceilings and are 
separated from each other by slabs of re- 
inforced concrete. After passing to the 
switches, the conductors .connecting the 
rings with the transformers descend to the 
lower floor, where in groups of three they 
pass through the transformer room to the 
annex. The 36,000-volt conductors pass 
above these. The whole complicated in- 
stallation is controlled from the platform 
of the switchboard which is at one end of 
the room and contains a central board and 
table for working the switches and two lat- 
eral boards. The central board carries the 
ammeters, voltmeters, wattmeters and re- 
lays for the automatic switches, and the 
ammeters and integrating wattmeters con- 
nected between the two halves of the bus- 
bars. The working table carries the hand 
wheels controlling the switches and the 
rheostats for the field circuit, the ammeters 
and exciting switches, the voltmeters and 
phase indicators. At present there are seven 
main switches installed, two of which are 
automatic. After passing through these 
and the transformers for the ammeters, the 
conductors go to an upper story where six 
rows of lightning arresters are located, and 
pass out of the station and overhead by a 
double row of poles to Venice. The mean 
distance between the poles is 55 meters, 
and in the lagoon district about 4 kilo- 
meters of the line is supported on iron 
lattice work. The current arriving at 
Venice has a potential of about 27,800 volts, 
the transmission loss being 7.35 per cent on 
unity power factor, and 12 per cent with 2 
power factor of 75. The current is stepped 
down at Venice to 6200 volts through nine 
transformers of 900 kilowatts capacity each. 
These transformers are similar in design 
to those in use at the generating station. 
The lightning conductors and switchboards 
in use at Venice are also similar to those 
used at the generating station, and the same 
may be said regarding the distribution of 
the various apparatus. A similar system 
of rings of collecting bars is also used. 
Two additional rings are installed as re- 
serve, and it is intended to eventually use 
these to enable the lighting and motor loads 
to be separated. Sufficient space has been 
provided for fourteen outgoing leads, al- 
though at present only nine are installed— 
six for motor service and three for lighting 
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FIG. 4.—HIGH-TENSION BUS-BARS IN SUB-STATION. FIG. 6.—INSTRUMENT TRANSFORMERS AND GENERATOR SWITCHES. 
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service. - These leads are- fitted with Wurtz - 


lightning arresters combined with cut-outs 
and liquid resistances. The drop of po- 
tential in the lines in the urban service is 
about 3 per cent, and for this reason a ten- 
sion of 6000 volts is maintained at the main 
supply stations. The lines are all placed 
overhead, and where they cross the canals 
the wires are kept at a height of at least 
the field circuits of the alternators, all of 
18.50: meters above high-water level. Of 
the six power leads, two go to the Arsenal, 
two to the Dorsodura and Santa Croce, 
and two to the Isola della Guidecca, the 
main center of Venetian industry. All these 
leads are of bare copper wire. The leads 
for the lighting service are the property of 
the community. These are of insulated 
copper wire and traverse the city in vari- 
ous directions, converging at the electric 
station of S. Luca, where the tension is re- 
duced from 6000 volts to 2000 volts, so as 
to feed the transformer leads of the ex- 
isting lighting plant, which operates at this 
tension. Each of the three new lines in- 
tended for the lighting service may be 
divided into various parts between the sub- 
transformer stations through oil switches. 
Thirty sub-stations are to be installed. 
These will be fitted with transformers of 
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FIG. I. 
the Ganz type, having capacities varying 
from 40 to 10 kilowatts, and will step down 
the voltage to 205. 
oe = eee 
EASY METHOD OF APPROXIMATING MAG- 
NET WINDINGS. 


BY CHARLES R. UNDERHILL. 


To the average electrician who wishes 
to find the proper size of wire to use in 
the windings of electromagnets, the use of 
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DIAMETER OF WINDING 
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winding formule is often confusing. The 
graphic system, however, not only elimi- 
nates the necessity of formule, but makes 
the whole operation clear and simple. 

In describing each of the accompanying 
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charts actual caSes will be cited to facilitate 
following the methods employed. No ref- 
erence will be made to the theory of the 
electrical constants or how the charts are 
made. 

In order to find the proper size of insu- 
lated copper wire to fill a given winding 
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WINDING VOLUME (CUBIC INCHES ) PER INCH OF LENGTH 
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round type of bobbin will be assumed 
throughout this article. This bobbin is 
illustrated in Fig. 1. 

Referring to Fig. 2, the winding volume 
(in cubic inches) per inch of length of 
winding is found by following the curved 
line, which starts from the value of d, the 


FIG. 2. 


space, and have a given resistance, it 1s 
necessary to know the cubical contents of 
the bobbin, or the actual volume of the 
winding space in cubic inches, and the ohms 
per cubic inch for the various sizes of cop- 
per wire with various increase in diameters 
due to the insulation. Therefore, if the 
winding volume of a bobbin be 2 cubic 
inches, and the ohms per cubic inch 250, 
the resistance of the winding would be 500 
ohms. It is very important that the actual 


DIAMETER OF WIRE 
(INCHES ) 


available winding space should be taken; 
that is, the space which is left after the 
bobbin is properly insulated. 

As most windings for electromagnets are 
wound upon a round core or tube, the 


inside diameter, to where it intersects the 
horizontal line corresponding to the value 
of D, the outside diameter, and then tracing 
vertically downward. 

As an example, the outstde diameter of 
a winding is 2 inches and the diameter of 
the insulated core, d, is .g inches. Fol- 
lowing the curve which starts at .9 it will 
be found that it intersects the horizontal 
line corresponding to 2 at the vertical line 
corresponding to 2.5 cubic inches per inch 
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FIG. 7. 


of length of winding. If the length, L, 
be 3 inches the volume of the winding will 
then be 2.5 X 3 = 7.5 cubic inches. 

The charts, Figs. 3 to 8, show the ohms 
per cubic inch for various diameters of 
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copper wire irrespective of the gauge num- 
ber, with various increases in diameter due 
to insulation. A 4-mil increase means that 
the diameter of the insulated wire meas- 
ured over the insulation, is 4 mils greater 
than the diameter of the bare copper wire. 
For convenience, the different sizes of wire 
of B. & S. gauge are shown in dotted lines, 
in positions corresponding to their diam- 
eters. 

Although the increase in diameter due to 
insulation on the wire may vary with differ- 
ent manufacturers, the increase in diameter 
due to single silk insulation varies from 1.5 
mils to 2.5 mils, and from 3 mils to 5 mils 
for double silk insulation. For cotton-cov- 
ered wire the increase in diameter varies 
from 4 to 5 mils for single cotton, and 
from 8 to 10 mils for double cotton insula- 
tion. In any event it is well to caliper the 
insulated wire with a 
ratchet stop microm- 
eter, to ascertain the 
increase in diameter 
due to the insulation. 

As an example of the 
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use of these charts, y ie 

refer to Fig. 5 and as- S 0135 

sume that an insulated u o -0130 

copper wire is de- æ I 01% 

sired which shall 1 = .01% 

have a resistance of 4 ~ ons ae 
ohms per cubic inch & gy sean 


when wound on a 
bobbin. Tracing ver- 
tically upward from 
4 it will be found 
that this result is ob- 
tained with a wire 
.o18 inch in diameter, 
with 8 mil insulation, or with a wire .0184 
inch in diameter with 7 mil insulation, etc., 
the largest diameter of copper being ob- 
tained with 1.5 mil insulation, the diam- 
eter of the wire being .0208 inch. 

Therefore, if the 8-mil insulation be used 
a No. 25 B. & S. wire would be used, while 
with even 3-mil insulation a No. 24 B. & S. 
wire would suffice, this latter wire being 
desirable.* 

Likewise, if the bobbin will contain 1.24 
cubic inches of wire, and a resistance of 
5000 ohms is required, it is evident that an 
insulated wire with 4050 ohms per cubic 
inch would satisfy this condition, and by 
referring to Fig. 8 it is found that No. 40 
B. & S. wire with 1.5-mil silk insulation 
will meet this requirement. 


* See “Comparison of Common Methods of Coil 
Windings,” American Evectrician, May, 1905. 
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' Case 1.—Given a bobbin with dimensions 
D = 3, d = 1.5, L = 3.25, resistance 500 
ohms, to find proper size of wire with 4-mil 
single cotton insulation. 

Referring to Fig. 2 it will be found that 
there will be 5.25 cubic inches per inch of 
length of winding which makes the volume 
of the winding 5.25 X 3.25 = 17.06 cubic 
inches. The ohms per cubic inch will then 
be 500 ~ 17.06 = 29.3. Reference to the 
charts will show that the nearest copper 
wire with 4-mil insulation will be No. 29. 

Case 2.—If No. 30 B. & S. 4-mil insulated 
wire were used in the above case and the 
resistance were 500 ohms as before, what 
would be the outside diameter of the wind- 
ing, all other dimensions remaining the 
same? 
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DIAMETER OF WIRE 
(INCHES ) 


5. 

Referring to Fig. 6, it will be found that 
the ohms per cubic inch are approximately 
44 for No. 30 B. & S. wire with 4-mil in- 
sulation. Therefore, the volume of the 
winding must be 500 = 44 = 11.4 cubic 
inches, and since the length of the winding 
is 3.25 inches the winding volume per inch 
of length will be 11.4 + 3.25 = 3.5. Re- 
ferring now to Fig. 2, and tracing vertically 
upward from 3.5 to the point where this 
line intersects the curve which starts from 
1.5, the outside diameter, D, is found to be 
2.58 inches. Therefore, wind to a diameter 
of 2.58 inches, with No. 30 B. & S. wire 
with 4-mil cotton insulation, and the re- 
sistance will be approximately 500 ohms. 

While other cases may be worked out 
for any given diameter of wire and any 
increase due to insulation, the two cases 
above given are the most used, and after a 
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FIG. 8. 


The following cases will aid in approxi- 
mating coils: 


little practice these problems 
easily worked out. 


may be very 
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ELECTRIC CONTRACT WORK. 


BY LOUIS J. AUERBACHER. 


Wiring System. 

Before laying out the wiring system for 
a building, it is necessary to ascertain 
whether power will be supplied from the 
central station, or whether it is the inten- 
tion of the owners to install a private plant 
to generate electric power. If the latter 
plan is decided on, a twq-wire multiple sys- 
tem should be installed. Fig. 1 shows the 
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from the local electric light company, the 
system in use must be ascertained before 
the general scheme of wiring is laid out. 
If a three-wire system is used the gen- 
eral scheme of wiring will be as shown in 
Fig. 4. When installing this system in a 
building it is best to put in the three- 
wire convertible system, or “three-wire two- 
wire,” as it is sometimes called. The only 
difference between this system and the 
straight three-wire system is that the center, 
or neutral, wire of the mains and feeders 
should have a current capacity equal to the 


Distributing 
Center 


FIG. I. 


general scheme of such a system in con- 
nection with a dynamo. 

Should the local illuminating company sup- 
ply power as an auxiliary or breakdown 
service, as it called; this supply should 
be connected to the wiring system through 
a double throw switch. This double throw 


Feed to wiring system 


To Generator 


To Illuminating 
Company's Mains 


Feed to witirg system 
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FIG. 2. 


switch can also be used as the generator 
switch and the method of connection is 
shown in Fig. 2. 

Should the auxiliary supply furnished by 
the local illuminating company, be brought 
in through a three-wire system, the con- 
nection at the switchboard would be made 


Feed to wiring system 


’s Mains 


To Generator 


To Illuminating 
pany 


Com 


Feed to wiring system 
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through a double-throw three-pole switch, 
as shown in Fig. 3. The side of the switch 
controlling the current from the plant 1s 
bridged as shown in the diagram. 

Should it be decided to use only the power 


’ electric plant. 


other two. The reason for this is that it 
allows the system to be readily changed 
over to a two-wire system for use in connec- 
tion with a private plant. It sometimes 
happens that after using power from the 
local electric illuminating company for 
some time, conditions arise which make it 
expedient for the owners to install a private 
If a straight three-wire sys- 
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of the two outer wires, and theoretically 
carries one-half the current or less. 

To change a regular three-wire system to 
a two-wire system would be expensive, since 
it would require the reinforcement of all 
mains and feeders by an additional wire. 
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FIG. 5. 


This wire would be connected with the neu- 
tral wire so as to make the capacity of the 
neutral equal to the sum of the other two 
(Fig. 6). On the other hand, if a three-wire 
two-wire system had been originally in- 
stalled no change in the wiring system would 
be necessary. The only change would be at 
the service end of the switchboard, see Fig. 
5, and the doubling of the size of the center 
fuses. It is, of course, possible to install a 
plant to operate a three-wire system, but 
such a plant is more expensive to install 
than one for a two-wire system, as it is 
necessary to add a balancer in connection 
with a 240-volt generator. This balancer 
set should have one-tenth the capacity of 
the plant. Such an equipment has its ad- 
vantages when 240-volt motors and 120-volt 
lamps are connected to the system. With 
this plant no changes in the motors are 
necessary, whereas in a straight 120-volt 
system the motors would have to be 
changed from 240 to 120-volt machines. 
The supply from the local illuminating 
company may be two-phase alternating, and 
if the load to be connected to such a sys- 
tem is small, say not over 10 kilowatts, the 
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FIG. 4. 


tem had been originally installed, the mains 
and the feeders when used on a two-wire 
system would not be heavy enough by 25 
per cent., as the neutral wire of a straight 
three-wire system is the same in size as one 


general practice is to wire for a straight 
two-wire system, using one phase of the 
current for a supply. In larger installations 
power is taken from both phases and bal- 
anced the same as a three-wire system. A 


DECEMBER, 1905. | 
four-wire main, or feeder system can be 
used (see Fig. 7), in which each set of 
two wires carries one-half the current, or 
three wires can be used as in a three-wire 
system. The difference between the two is 
that in a three-wire, two-phase system the 
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central wire should have 1.8 times the cap- 
acity of one of the outside wires. It should 
be always borne in mind that if any alter- 
nating system is used in connection with 
iron pipe or conduit all the wires of a cir- 
cuit must be placed in one pipe to avoid 
induction. In a two-phase system the two 
wires of each phase can be placed in a pipe. 
This matter is fully covered in the Under- 
writers’ Electric Code. 

As soon as a decision is reached as to the 
particular system to be used, the contractor 
may lay out the mains, feeders and branches 
of the wiring system. The outlets are first 
located and then the distributing centers. 
There is no fixed rule or plan by which to 
go, but the current density and source of 
supply are the main points to be considered 
in locating these centers. Another point 
which must be taken into consideration 1s 
the construction of the building with rela- 
tion to runways and shafts, which provide 
easy runs for feeders. 

In Fig. 8 is shown a floor plan of a loft 
building, in which the outlets are distribut- 
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ed evenly. The source of supply is in the 
front of the building, and an elevator shaft 
is located near by. This shaft is an ideal 
place for placing the feeders, and the panel 
is shown near the shaft. In many build- 
ings it is impossible to run the feeders 
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up the shaft, owing to the construction of 
these. In such cases the feeders are run up 
the side walls, or in specially built pipe 
shafts. Feeders and panels should be locat- 
ed at current centers. 

Panel-boards in loft buildings or in any 
building requiring 8 to 10 circuits to a floor 
should be distributed one to a floor. In 
private houses it is sometimes advisable 
to install only one panel for the entire 
house. This is good practice for a three- 
story house not requiring over twelve cir- 
cuits. 

In a building covering a large area it is 
often advisable to install two panels or 
centers to a floor, with two sets of feeders. 
It is advisable to keep circuit lengths down 
to 100 feet or less, and the judicious lay- 
ing out of circuit centers will save many 
feet of wiring. 

The feeder system for a building de- 
pends on many conditions. A good scheme 
is to draw an elevation of the building 
(Fig. 9) and note on each floor the cur- 
rent requirements. The best plan is to fur- 
nish a feeder for every floor, especially in 
large installations. In smaller installations 
one or two feeders are sometimes all that 
are required. Feeders for motors should 
be installed independent of the lighting 
feeders. In the case shown by Fig. 9 it will 


FIG. 8. 


be seen that the basement and first floors 
require the most power. In such a case 
a feeder is run for these floors, and a sub- 
feeder from the basement to the first floor. 
It is not worth while to reduce the size of 
the sub-feeder unless the amount of cur- 
rent used on the sub-feeder is a small per- 
centage of that used in the feeder. An- 
other reason is that in changing the size of 
a wire the underwriters require a fuse to 
be inserted. This makes it necessary to in- 
stall a larger panel with larger trim, etc., 
and the consequent expense easily offsets 
any gain made by installing a smaller wire. 

Feeders needing over 2 in. pipe should 
not be used. It is better to subdivide them, 
especially if there are many bends or off- 
sets, since two inch pipe is about the limit- 
ing size for economical handling. 

The feeders should all radiate from a dis- 
tributing panel, having a proper sized 
switch and fuse for each feeder. If the 
system of wiring is such that auxiliary 
power is taken from a local lighting com- 


‘pany it is a good plan to have each cir- 


cuit controlled by a double-throw switch so 
that in case of overload any circuit can be 
fed from the illuminating company’s mains 
(see Fig. 10). 

The main wires should start from the il- 
luminating company’s service, and these 
companies have their own requirements 
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as to where the contractor is to wire 
from. Some companies make the con- 
tractor run a line outdoors, furnish switch 
and fuse and also meter-board and loop. 
Other companies do not. The contractor 
can easily ascertain the requirements by 


FIG. 9. 


consulting the local inspector. The mains 
should be carefully installed and be of am- 
ple size. The contractor should urge his 
customer to provide for at least 25 per cent. 
more power than is at present required; 
and if future requirements are known, in 
a general way, the wiring for the ultimate 
load should be installed although the im- 
mediate requirements call for a much small- 
er wire. 

The contractor benefits by this surplus, 
and can more readily obtain orders for ad- 
ditions which would perhaps not be con- 
sidered if the mains had to be changed at 
considerable expense. 

It is a good plan to run mains and 
feeders in iron pipe even though the cir- 
cuit wiring is run otherwise. Since the 
former carry the main supply of current it 
is important to have them well protected as 
they usually run up side walls. The Board 
of Fire Underwriters make numerous re- 
strictions against open or molding work on 
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FIG. 10. 


brick walls and require good protection, and 
this is an additional reason for piping the 
mains and feeders. 

In laying out the branch circuit wiring 
it is not a wise plan to use up the Under- 
writers’ circuit allowance of 660 watts. 
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Of course it will cost a little more to run 
ten 16-c.p. lamps or 500 watts to a circuit, 
but it is good practice. There are always 
small additional loads thrown on the 
wiring system and if the circuit capacity 
is not up to the limit additional outlets 
may be cheaply installed. From a business 
standpoint this plan has two sides. One 
is that the contractor can earn more by 
installing an extra circuit, while on the 
other hand the extra expense of running 
the circuit will often deter a customer from 
making any changes. | 

In runs over 100 feet on a I10-volt sys- 
tem No. 12 B. & S. gauge wire should be 
used, otherwise the drop of potential will 
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FIG. II. 


be too large. When locating side wall 
brackets in adjoining rooms these should 
be placed so that they will come back to 
back (Fig. 11). This saves much wiring. 
In laying out a system of wiring, using 
moulding or knob and cleat work, the 
scheme of panels and feeds is the same. 
The difference is in the wiring appliances, 
which will be treated in subsequent articles. 
In calculating the size of conductors, the 
following wiring formule will be found 
sufficiently accurate for general purposes: 


FOR TWO OR THREE-WIRE, DIRECT-CURRENT 
LINES. 


21.62 DI — v = cir. mils, 
D being the distance in feet one way, I the 
current in amperes, and v the volts lost in 
the line. 

Example.—Required, the size of mains to 
feed 100 16-c.p. incandescent lamps requir- 
ing 0.5 ampere each, the voltage of the 
circuit being 110, the distance 50 feet and 
the voltage drop 2 per cent. 

21.62 X 50 X 100 X 0.5 — (110 X 0.02) 
= 24,523 cir. mils = No. 6 B. & S. gauge 
wire, which is the nearest size. 

In a t10-volt, three-wire system (220 
volts between the outer wires) the current 
requirements should be calculated as equal 
to one-half that of a straight two-wire sys- 
tem. Consequently the three wires will 
each be one-half the size required on a 
two-wire system. 


FOR ALTERNATING-CURRENT LINES. 


D W K — P X E = cir. mils of each 
wire, D being the distance of transmission 
in feet one way, W the total number of 
watts to be transmitted, P the per cent loss 
in the line, E the voltage of the circuit, 
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and K a constant, the various values for 
which are given in Table I. 


Tas_e I. 

P Values of _K————\ 
Power factor .... 100 95 90 85 80 
Single-phase ..... 2160 2400 2660 3000 3380 
2-ph. (four wire). 1080 1200 1330 1500 1690 


3-ph. (three wire). 1080 1200 1330 1500 1690 


Example. —What size of conductor will 
be required to transmit 100 amperes a dis- 
tance of 50 feet on a two-phase system at 
a loss of 5 per cent, the voltage of the cir- 


“« Oriflame” Arc Lamp.-— The chief 
difficulty with which makers and users of 
flame arc lamps have had to contend, is 
the rapid consumption of the carbon, so 
that the choice hitherto has been between 
comparatively short burning hours, or the 
employment of abnormally long carbons. 
In the “Oriflame” lamp, shown by Fig. 
I herewith and described in the London 
Electrician, the difficulty is overcome by 
the employment of a magazine capable of 


FIG. I.—‘“ORIFLAME ARC LAMP. 


holding nine pairs of carbons each 12 
inches long. These are of exceptionally 
small diameter; but the proportion of the 
total section taken up by the core is great- 
er than in ordinary flame arc lamps. It 
has been found that within certain limits 
the greater the relative size of the flame- 
producing core, the greater the efficiency of 
the arc; but unfortunately the carbon is 
also more rapidly consumed. As, how- 
ever, the lamp has a magazine to draw from, 
‘the carbons may be burned at a high rate 
and the arc is supplied with the requisite 
amount of potassium silicate and calcium 
fluoride, which. produce flame and color 
respectively. Since the carbons are of small- 
er size, it is possible to use carbon of com- 
paratively poor quality without impairing 
the steadiness of the arc. The cost of 
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cuit being 110 and the power factor go? 

100 X 110 X 50 X 1330 = (5 X 110°) = 
12,091 cir. mils = No. 8 B. & S. wire, size 
of each wire. 

In all calculations for the size of wire the 
Underwriters’ requirements must be ad- 
hered to, so that if the calculated size for 
certain conductors is smaller than that al- 
lowed by the Board of Fire Underwriters, 
the size of wire given in the Code must be 
used. 


carbons need not therefore exceed one- 
fifth of a cent per lamp-hour in a nine-am- 


pere lamp. Each pair of carbons burns 
five hours. The carbons are placed in 
two flat boxes inclined at an angle of 22 
deg. They are put in at the back and are 
pressed forward by a pair of arms controlled 
by a spiral spring. Fig. 3 shows one 
of the magazines, the arms, A 4A, press- 
ing against the carbons, C. The front carbon 
is forced from the magazine as shown, and 
is pressed forward by the stud, S, fixed on a 
chain, B. It is this chain which feeds the 
lamp. As shown, the stud, S, presses 
down the carbon as the lamp feeds by the 
travel of the chain. When this stud reaches 
the bottom the carbon is ejected and the 
next one takes its place, being pressed 
down as the chain travgls by a second 
stud, T. One of the magazines is pivoted 
on the crown of the lamp, and this is 
swung by the controlling electromagnet to 
strike the arc, and also serves to regulate 
the length of the arc. When it reaches 
its extreme position, it closes an iridium 


FIG, 2.—“ORIFLAME” ARC LAMP. 


contact and sets into operation a make- 
and-break mechanism which actuates the 
sprocket wheels and feeds the chain on- 
wards. The chain and rocking lever are 
mounted on knife edges so as to minimize 
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friction. The general arrangement of the 
lamp is shown by the engravings. The re- 
flector, R, is provided to prevent the de- 
posit of the products of combustion on ‘the 
globe of the lamp. The reflector is made 


Candle-power in Hefner Units at right 
. angles to lamp axis. 


FIG. 3. 


of porcelain in a copper spinning, and 
rests on the rim of the globe on three dis- 
tance pieces. By this arrangement there is 
said to be an upward draught of air through 
the hole in thé reflector and’ the products 
of combustion are deposited above. An ash 
tray, G, catches the short ends of carbons. 
The angle between the carbons is so small 
that no blow-out magnet is necessary. The 
voltage of the arc is 35, and allowing 5 
volts for steadying resistance, etc., this 
represents 360 watts per lamp, the stand- 
ard lamp consuming 9 amperes. The maker 
maintains that the light is far more intense 
than that given by the ordinary 500-watt 
lamp. 


Tests of Tantalum Lamps.—Some 
interesting life and efficiency tests of tan- 
talum lamps have recently been published 
by Prof. W. Wedding in the Elektrotech- 
nische Zeitschrift. Fig. 1 indicates the dis- 
tribution of light of the 25-c.p., 110-volt 
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lamp tested, the current taken by the lamp 
being 0.3625 ampere. The mean spherical 
candle-power was found to be 19.3 Hefner 
candles, so that the consumption per mean 
spherical candle-power works out at 2.065 
watts, the consumption per candle-power in 
the horizontal plane being 1.6 watts. As re- 
gards the absolute efficiency of the lamp, 
_ the author calculates it to be less than 1 
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FIG. 5.—CURVES SHOWING THE VARIATION OF CANDLE-POWER WITH 
THE TIME. 
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FIG. 4.—DISTRIBUTION OF LIGHT IN A VERTICAL PLANE, 
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per cent, 0.866 of I per cent to be exact. 
Four new 25-c.p. lamps were tested 
until they collapsed. At the same time 
four ordinary filament lamps of 25 candle- 
power and 16 candle-power respectively 
were tested in the same manner. The aver- 
age results are shown in Fig. 5, the four 
small crosses indicating the first breakage 
of filament in each of the tantalum lamps. 


1,000 1,°00 1400 1,600 1,870 2,000 Hours. 


As is well known, a breakage of the tanta- 
lum filament does not necessarily terminate 
the lamp’s life; on the contrary, the broken 
ends generally make contact with some part 
or other of the filament, and the lamp con- 
tinues to burn. But the breakages after- 
wards generally occur at shorter and shorter 
intervals, until the lamp becomes useless 
(see Fig. 6). At the commencement of the 
tests the average consumption of the four 
tantalum lamps per candle-power at right 
angles to the lamp axis was 1.68 watts. 
This figure dropped to 1.57 watts after 
seven hours and then rose to 1.60 watts after 
17 hours, 1.62 watts after 37 hours, 1.67 
watts after 85 hours, 1.64 watts after 179 
hours, 1.66 watts after 256 hours, 1.79 watts 
after 370 hours, 1.89 watts after 637 hours, 
2.04 watts after 905 hours, and 1.94 watts 
after 1,582 hours. The power consumption 
of the last lamp which survived, measured 
after 1,989 hours of burning, was found to 
be 2.03 watts per candle-power. The 25- 
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c.p. carbon filament lamps commenced with 
an average power consumption of 3.44 
watts. After 21% hours this figure had 
dropped to 2.79 watts, after 110 hours to 
2.94 watts, after 344 hours to 3.36 watts, 
after 609 hours to 3.52 watts, after 850 
hours to 3.85 watts, after 1420 hours to 
4.38 watts, and after 1826 hours, finally, to 
5-25 watts. Similar figures were obtained 
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for the 16-c.p. lamp—viz.: 3.23 watts per 
candle-power at the start, 2.81 after 21% 
hours, and 5.44 after 1826 hours. 


Single-Phase vs. Polyphase Trans. 
mission Lines.—H.S. Watson contributes 
to the London Electrician a short article 
on this subect. In spite of the great suc- 
cess of three-phase alternating-current sys- 
tems, signs are not wanting that electrical 
engineering opinion may yet return to the 
almost discarded single-phase system. The 
advocates of single-phase have conceded to 
the three-phase system a saving of 25 per 
cent in the copper of the transmission lines ; 
and it is to this supposed disadvantage of 
the single-phase system that the author 
draws attention. The relative copper eff- 
ciency depends entirely on the point of 
view from which the question is looked 
at. If a 10,000-volt single-phase system is 
compared with a three-phase system hav- 
ing the same voltage between its lines, the 
latter system, of course, has the lower cop- 
per cost for the same efficiency. But this 
is not a fair basis of comparison when an 
overhead line is in question. The basis 
of comparison should be that the insulation 
between any one line and earth shall be 
the same. The insulators are the determin- 
ing factor. The author shows mathematical- 
ly that on this basis an equal power can 
be transmitted with the same efficiency 
over a single-phase as over a three-phase 
system if the weight of copper is the same. 
It becomes a question with the author 
whether with overhead transmission it is 
better to erect a single-phase or a three- 
phase installation; and it would appear that 
there is some point at which the first cost 
in the two cases is equal. This point will 
depend on the distance of transmission, and 
must be determined by the following con- 
siderations: On the one hand, the prime 
cost of single-phase generators is higher 
than that of three-phase generators. On 
the other, there must be considered the 
cheaper switchboard, fewer insulators and 
33 per cent. less labor required in erec- 
tion of the overhead bare cable. As re- 
gards the running costs, it will hardly be 
disputed that the handling of the power sta- 
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FIG. 6.—LIFE TESTS OF FOUR TANTALUM LAMPS. 


tion will be facilitated by a single-phase 
equipment; and with regard to outside 
maintenance, there would be only two lines 
to look after instead of three. 


Testing Earth Connections.— H. Cor- 
sepius contributes to the Elektrotechnische 
Zeitschrift an article on earth connections. 
As is well known, the frames of electric ma- 
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‘chines are often grounded for safety’s sake. 
The purpose of the earth connection is to 
make sure that any currents which may pass 
from the frame, etc., to earth will pass 
through the earth connection and not 
through a person who may be in contact 
with the frame. If such earth connections 
shall be effective, it is necessary to keep 
them in good order and to test them regu- 
larly. The author points out that tests 
made with small voltages, such as used with 
the testing bridge and the telephone, are not 
so reliable as tests made with higher volt- 
ages. In the case of an alternating-cur- 
rent installation, the author recommends to 
use the supply current itself for testing, 
of course, through the intermediary of the 
transformer, while for direct-current test- 
ing a small storage battery is used. Two 
ditferent connections are shown for testing, 
one for direct-current testing and the other 
for both direct and alternating-current test- 
ing. By his method he has found the fol- 
lowing values: An earth connection con- 
sisting of a large 1 by 1.5 meter sheet iron 
plate with a copper cable, screwed and sold- 
ered to it at various places, had a resistance 
of about 7 ohms. Wire used as earth con- 
nections, as is often done with lightning 
rods, had a resistance of about 50 ohms. 
Lead pipes, of 20 mm. external diameter, 
10 meters long and embedded in a trench 
1.2 meters deep, showed resistances of about 
6.5 to 8.5 ohms, and are considered by the 
author as quite advantageous. Underground 
pipes which belong to a large network, such 
as water pipes and gas pipes, have a very 
low resistance. | 


Three-Phase Motors Operated from 
Single-Phase Mains —J. Dalemont, in a 
recent number of the Elektrotechnische 


Zeitschrift shows how three-phase motors 


may be operated from single-phase mains 
with the aid of inductance and capacity. Fig. 
7 shows the diagram of connections, in 
which J, II, III are the windings of an ordi- 
nary three-phase motor, C a condenser, R 
an inductance, and 4 B, single-phase mains. 
It will be noted that the phase, J, is connect- 
ed in a reverse direction to the ordinary. 
The author gives the results of some ex- 
periments made with a one horse-power 
single-phase motor running at a speed of 
1,500 r.p.m. The motor was first supplied 
from a three-phase circuit and tests were 
then made with the same motor on single- 
phase mains, the connections being as shown 
in Fig. 7 with the exception that phase / 


FIG. 7.—DIAGRAM OF CONNECTIONS. 


was connected in the ordinary way, and 
not reversed as shown. Finally, tests were 
. made with the motor connected as shown in 
Fig. 7, and the results of the tests are 
plotted in Fig. 8. The author points out 
that the motor may be thus operated suc- 
cessfully for continuous running. He also 
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calls attention to the high value of the 
power-factor, and thinks that it would be 
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FIG. 8.—TEST CURVES. 


possible to use three-phase motors in the 
manner described for traction purposes, on- 
ly one overhead conductor being required. 


Some Recent 
Electrical Patents 


Switch for Heavy Currents.—A patent 
was issued recently to Mr. Frank Conrad 
and Mr. Arthur B. Reynolds, covering a 
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FIG. I.—SWITCH FOR HEAVY CURRENTS. 


manually-operated switch for electric cir- 
cuits carrying heavy currents. In the single- 
pole switch shown in Fig. 1, at each ter- 
minal there are two stationary and four 
movable contact members. The handle 
which is provided for opening and clos- 
ing the switch is rigidly attached to a rod 
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upon which are properly mounted two 
wedges which move longitudinally when 
the handle is rotated. Each wedge is lo- 
cated between two blocks which serve to 
press against the switch blades when the 
wedge is moved in the proper direction. 
The wedges are provided in order that 
adjustment of the contact-terminals may 
be made after the switch is closed so as to 
increase the intimacy of contact between 
the movable and stationary contact mem- 
bers. By turning the handle, the parts 
‘may be loosened when it is desired to open 
the switch. Patent No. 803.212. 


Rheost at .—The accompanying illustra- 
tion shows a rheostat which formed the 
basis for a patent issued recently to Mr. 
George E. Stevens, of Lynn, Mass. The 
resistance unit consists of one or more 


FIG. 2.—RHEOSTAT. 


helical edgewise-wound resistance ribbons 
having their turns held in place by a ce- 
ment which serves not only to insulate the 
turns but also to bind them together. The 
fixed element of the rheostat consists of 
two such units arranged parallel to each 
other and firmly secured to end blocks by 
means of bolts which extend through the 
interior of the units and through suitable 
apertures in the blocks. A rotary con- 
tact is mounted so as to rotate about a cen- 
tral post located midway between the resist- 
ance units and extending transversely there- 
to. As the operating handle is moved, the 
contact progressively engages the turns of 
the resistance winding. A spiral spring 
is provided for the purpose of returning 
the parts to the “off” position. A locking- 
magnet, the coil of which receives current 
through the field circuit, serves for holding 
the rotary contact in the position in which 
all of the resistance of the rheostat is short- 
circuited. Patent No. 803,452. 


NOTES. 


Electric Heating —Mr. James I. Ayer has 
been appointed by President Blood, of the 
National Electric Light Association, to re- 
port on the Progress of Electric Heating at 
the next convention of the association. 


Sale of Light and Power.—Mr. A. F. 
Sheldon, president of the Sheldon School 
of Scientific Salesmanship, delivered a lec- 
ture before the selling and canvassing 
force of the New York Edison Company on 
the sale of electric light and power. The 
lecture was well attended and illustrates 
the further adoption of progressive ideas by 
the New York Edison Company. 
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Rates and Costs.—The Committee on 
Rates and Costs, which made its report to 
the Denver Convention of the National 
Electric Light Association, has been reap- 
pointed by President Blood. The commit- 
tee consists of Messrs. Charles L. Edgar, 
chairman; Louis A. Ferguson, Samuel Sco- 
vil, Frank W. Frueauff, P. G. Gossler and 
R. S. Hale. Mr. George W. Brine declined 
to serve again this year on account of ill 
health. 


Lights on Transmission Towers.—The 
Niagara, Lockport & Ontario Power Com- 
pany has decided to place electric lights 
on each of its transmission towers extend- 
ing from the Devil’s Hole near Niagara 
through Buffalo and Rochester to Syra- 
cuse. The plan is to surmount each tower 
with three lights, red, white and blue in 
color, which. will be lighted during the 
summer months only, as the work of 
renewing the lights in cold weather 
would be too great. 


Vermont Electrical Association.—The 
third annual convention of the Ver- 
mont Electrical Association was held 
at the Berwick House, Rutland, on 
October 25. The following officers 
were elected: President, E. E. Gaige, 
of St. Johnsbury; first vice-president, 
George E. Haley, of Rutland; second 
vice-president, E. E. Larrabee, of Ben- 
nington; secretary and treasurer, C. C. 
Wells, of Middlebury. Executive Com- 
mittee—Frank Barney Jr., of Spring- 
field; Frank Collins, of White River 
Junction; J. E. Davidson, of Mont- 
pelier; F. H. Parker, of Burlington, 
and E. D. Blackwell, of Brandon. 


American Society of Mechanical Engi- 
seers.—The 52d meeting of the Ameri- 
can Society of Mechanical Engineers 
will be held in New York City during 
the first week in December. The head- 
quarters will be at the Edison Audi- 
torium, 44 West 27th Street. The 
opening session, at which President 
John R. Freeman will deliver the 
annual address, will be held on Tues- 
day evening, December 5. The busi- 
ness session will be held next morning 
in the main saloon of the steamship 
Amerika at the docks of the Hamburg- 
American Line, Hoboken, N. J. Follow- 
ing this session, a special train will take 
those desiring to make the excursion to 
the Worthington works at Harrison, N. 
J. There will be an illustrated lecture by 
Professor R. W. Wood at the Edison 
Auditorium on Wednesday evening. The 
third session will be held on Thursday 
morning, and besides the presentation of 
professional papers there will be a discus- 
sion on the subject of “Bearings.” In the 
afternoon there will be a reception at the 
New York School of Automobile Engi- 
neers, 146 West s6th Street. The usual 
reception at Sherry’s will occur on Thurs- 
day evening. The closing session will be 
held on Friday morning and will be devoted 
to the presentation of professional papers. 
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Walter L. Muiligan. 


Walter L. Mulligan, manager of the 
United Electric Light Company, of Spring- 
field, Mass., was born July 6, 1875, at 
Springfield, Mass. He acquired his early 
education in the public schools of his na- 
tive city and afterwards entered Cornell 
University. He left the university at Ith- 
aca in 1897 and entered the employ of the 
United Electric Light Company, of Spring- 
field, as an- electrician. Diligence and apti- 
tude for business soon met with the ap- 
proval of his superiors, for step by step 
he was promoted from one department to 
another, until in 1900 he was appointed as- 
sistant manager of the company. His 
broad knowledge in the field of electric 
lighting gained through service in almost 


— 


WALTER L. MULLIGAN, 


every branch of the work, enabled him to 
perform the duties of this office with such 
efficiency that in 1902 he was offered the 
position of manager, which post he stiil 
holds. 
Sate ee 

New York Electrical Society Lectures.— 
Among the lectures scheduled by the New 
York Electrical Society for the season 1905- 
o6 are the following: “Wireless Teleg- 
raphy,” by William Marconi; “Electrifica- 
tion of the Long Island Railroad,” by O. 
S. Lyford. Jr.; “Newspapers and the Tel- 
egraphic Art,” by Melville E. Stone; “The 
Turbine,” by C. G. Curtis: “The Place of 
the Electric Vehicle in Automobilism,” by 
Robert McAllister Lloyd: “Single-Phase 
Railway Work.” by C. F. Scott, and “The 
Block Signal System on the Subway,” by 
J. M. Waldron. 
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Preserving Niagara Falls.—It is an- 
nounced that Secretary Root will shortly 
open negotiations with the British Govern- 
ment for the purpose of reaching an agree- 
ment for the preservation of Niagara Falls 
from further utilization and to protect the 
scenic beauty of the spot. 


The Cnicago Electrical Trades Exposition. 


—Mention has already been made in these 
columns of the formation in Chicago of 
the Electrical Trades Exposition Com- 
pany to hold an electrical show in that 
city the coming winter. The company has 
2s officers and directors a number of promi- 
nent men in the electrical trade and central 
station work in Chicago. A circular has 
just been sent out announcing the plans 
in detail and giving plans of the exhibit 
space at the Coliseum, where the show 
is to be held. It will begin at 7 p. m. 
Monday, January 15, and continue until 
10.30 p. m. Saturday, January 27, 1906. 
It will be open daily, except Sunday, 
from 10 a. m. until 10.30 p. m. Rental 
charges for exhibit space will be $1 per 
square foot on the main floor, and 50 
cents per square foot in the balconies 
and galleries. Probably the conven- 
tions of at least three electrical organ- 
izations will be held during the time 
of the show, and exhibits made at 
this show will serve all the purposes 
of exhibits made at these conventions. 
Much interest is being displayed. The 
general manager is Thomas R. Mer- 
cein, secretary of the Northwestern 
Electrical Association, whose office is 
now 464 Monadnock Building, Chicago. 


A Point for the Central Station Man. 


—Progressive central station men 
throughout the country are to-day 
greatly interested in methods of secur- 
ing new business and large sums of 
money are expected each month with 
this object in view. The variety of 
ways in which the public can be inter- 
ested in central station service is innu- 
merable, but it is not always appreciated 
that many of the most effective texts 
for newspaper and other advertisements may 
be drawn from very ordinary sources. For 
example, it is widely the custom of dealers 
in bric-a-brac and crockery to use the in- 
candescent lamp in displaying all kinds of 
ornamental lamp shades, rather than to light 
up the shades by gas or oil. Here is a plain 
confession on the part of the retail mer- 
chant that electricity is the cleanest, safest, 
most flexible and most artistic illuminating 
agent known to civilization, and the central 
station man who seizes upon such pointed 
and palpable illustrations of the superiority 
and attractiveness of his product may well 
turn his action to profitable advantage. 
There is a real bit of humor in selling gas 
or oil lamps through the agency of efec- 
tricity—which lights such merchandise bet- 
ter than the illuminants for which the 
lamps were originally designed. 
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To Our Readers: 
With this issue the AMERICAN ELECTRI- 


CIAN ceases to exist as a separate publica- 
tion, and beginning with the new year will 
be consolidated with the Electrical World 
and Engineer, the combined journals to be 
henceforth known as the ELECTRICAL WORLD. 
The Electrical World and Engineer dates 
from The Operator, founded in 1874. It 
became a weekly publication in the pioneer 
period of modern electrical development 
under the name to which it will shortly 
return; in 1899 consolidated with it the 
weekly Electrical Engineer, and during its 
long history has always and everywhere 
been recognized as the leading weekly elec- 


trical journal of the world. 


The consolidation of the two journals 


does not, however, involve any sacrifice of 


the interests of the great body of readers ` 


whose encouragement and support have 
enabled the AMERICAN ELECTRICIAN to at- 
tain and hold the enviable position it has 
for the past ten years occupied in the field 
of electrical journalism. The monthly 
journal will, in fact, be continued as the 
first issue of the month of the ELECTRICAL 
Wor tp, these twelve particular issues of a 
year being subject to a separate subscrip- 
tion of $1.00 per annum All subscribers 
of this journal. will receive this issue dur- 
ing the unexpired ternis of their subscrip- 
tion. While retaining the features of the 
monthly to which it suéceeds, this issue will 
also incorporate the practical features of 
the ELECTRICAL Worb, the monthly reader 
thus being specifically served as in the past. 
but with an addition of reading matter that 
will greatly enhance to him the value of 
the journal without increasing its cost. The 
present editorial organization of the AMERI- 
CAN ELECTRICIAN will be continued and sup- 
plemented by the resources of the older 


weekly in gathering editorial material. 


By this concentration of thought and ef- 
fort heretofore spread over two great tech- 
nical journals, it is believed that electrical 
readers of all classes will be served in a 
higher degree and more completely than 
has been possible in the past. As involving 
one of the most prosperous journalistic 
properties in this country, the step here an- 


nounced was naturally decided upon only 
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after the most careful thought on every 
consideration incidental to such a departure 
from the past methods of electrical jour- 
nalism. That it will lead to a new record 
in this field of journalism the great re- 
sources of the combined publication as- 
sure; and that the loyalty to the AMERICAN 
ELECTRICIAN which has always so markedly 
characterized its readers and which in. the 
past has been so great an inspiration in its 
conduct, may be transferred to its suc- 
cessor, is an ambition toward whose reali- 
zation no effort will be spared, no stone 


left unturned. 
——__—-9-2-@—__——____—- 
Zinc in Storage Batteries. 


In the early days of electrical science, 
before the invention of the dynamo, zinc 
was the electrical metal par excellence. Cur- 
rent was supplied by batteries which had 
a zinc plate as anode, whatever their con- 
struction in other respects. The advantage 
of zinc is to be found in its comparatively 
high energy of reaction, which results in a 
comparatively high voltage for zinc cells. 
In almost all cases in which zinc has been 
used in batteries it forms a soluble zinc 
salt which passes into the electrolyte dur- 
ing discharge. This means that the anode 
disintegrates and must be replaced by a 
new zinc plate, while there is considerable 
trouble in winning back the zinc from the 
solution. The chief disadvantage of zinc 
primary cells is the high price of zinc. In 
these cells zinc acts as the fuel, so to speak, 
and while the efficiency of the generation of 
electrical energy in the cell is high yet the 
fuel is very expensive. 


The question naturally arises, why not 
try to use zinc in a secondary or storage 
battery? In this case after the cell has 
been discharged a current is:sent through 
it in the opposite direction with the expec- 
tation that the chemical reactions during 
discharge would be exactly reversed. This 
is theoretically correct and in practice the 
reverse chemical reactions take place to a 
certain extent. However, there are two in- 
herent disadvantages. There is, first, the 
difficulty of depositing the zinc back on the 
zinc plates in coherent dense form; second- 
ly, the electrolyte will consist of a mix- 
ture of the zinc salt with free acid and when 
the charging begins the current has a ten- 
dency to decompose the acid instead of the 
zinc salt. While some zinc will be deposit- 
ed, the main action will be the liberation of 
hydrogen; which means, of course, waste of 
current. It 1s for this reason that the lead- 
zinc storage battery, although it has given 
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comparatively good results in the labora- 
tory, has proven a failure in practice. 


The main advantage which the zinc-lead 
cell has over the ordinary lead cell is the 
higher voltage due to the higher energy of 
the reaction of zinc compared with the reac- 
tion of spongy lead. This higher voltage 
would undoubtedly be a great advantage, 
In this 
connection the new German zinc-lead cell 


for instance, in automobile work. 


described in this issue by Dr. Gradenwitz 
but it 
whether under the severe conditions of au- 


is interesting; is very doubtful 
tomobile practice the cell will fulfill what its 
tests in the laboratory have promised. The 
inventor seems to suspect such troubles 
since he also provides for the use of the 
cell as a primary battery. If the zinc plates 
are thick enough, they will stand several 
discharges; and after one discharge it will 
be sufficient to replace the discharged lead 
peroxide plates by fresh ones and the solu- 
tion by fresh acid. This is, of course, pos- 
sible, but the cost of recharging the battery 
is not avoided. The only difference is that 
the lead peroxide plates are recharged and 
the solution is to be regenerated outside of 
the batteries. This simply adds the cost of 
handling the plates and acid to the cost of 
recharging. In practice two possibilities are 


open; either stations must be provided all . 


over the country to perform the regenera- 
tion and always have fresh plates and fresh 
acid on hand, or the automobile has to carry 
these with it. 
to see how the system can be a commercial 


In either case, it is difficult 


success. 
————\-¢-2-¢-—____. 


Broad Economy of Blectric Heating. 

Every central station manager who is 
alive to new business possibilities ought to 
understand thoroughly the broad economy 
of electric heating and press it home to 
the community which he serves. In many 
cases the idea prevails that electric heating 
is too expensive in comparison with coal 
and gas to warrant special efforts to sell 
power for that purpose. The station man- 
ager feels that he cannot show any finan- 
cial saving to the consumer in large propo- 
sitions and naturally turns his attention to 
the extension of the lighting and motor 
loads which offer more immediate and 
larger profits. These managers fail to realize 
that operating cost is but a single factor in 
the heating problem, and is not at all com- 
parable to the immense advantage gained in 
educating any community to the point of 
appreciating the universal applicability of 


electricity to the affairs of civilized life. 


The actual money paid for electric heat- 
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ing service is but a poor index of the value 
received. It is cheaper to walk five miles 
than to ride the same distance in a trolley 
car, so far as actual money expended is 
concerned, and a house may be lighted at 
less expense with candles and kerosene oil 
than it can be illuminated with gas or elec- 
tricity. However, no person whose time is 
of any value whatever would think of mak- 
ing a five-mile journey afoot, and few 
householders to-day reject both gas and 
electricity for candles and oil if a central 
station circuit is available in the neighbor- 
hood. The same reasoning applies to elec- 
tric heating. Its advantages are so much 
greater than those of other methods that 
unless the heating problem is a matter of 
large volume rather than a question of 
definite area, the broad economy of opera- 
tion will lie with electricity. The required 
work can be done with absolute cleanliness ; 
the power may be switched off the instant 
the heating process is over, and most im- 
portant of all, the heat is concentrated ex- 
actly where it is needed. With gas or coal 
as fuel, about 80 per cent. of the energy 
is wasted, while with electricity about 80 
per cent. or over is utilized. 


These points are well known to electrical 
engineers and to consumers of electric heat, 
but they are still far from being appreci- 
ated by the general public. It, therefore, 
devolves upon the central station manager 
to keep the public constantly aware of the 
multiplying applications of electricity in 
heating service. The list of appliances now 
on the market covers an enormous range 
and almost any device specified can be 
promptly supplied; yet there are many 
towns where the central station manager 
has never exhibited an assortment of elec- 
tric heating apparatus for the purpose of 


acquainting the public with what is being 


done in this interesting and essentially do- 
A small heating load will 
not add much to the revenue of a central 


mestic field. 


station, but if the thousands of consumers 
of electricity could be made to realize the 
exact field in which electric heating is su- 
preme, central station managers would in 
the long run receive ample benefit. 


— ee 
The Steam Turbine and the Isolated Plant. 


Recent developments in steam turbine de- 
sign indicate that a wider field of useful- 
ness has opened for these interesting prime 
movers. For some reason the adoption of 
turbines in isolated plant work has been 
rather slow in this country, but with the 
production of large direct-current units the 


outlook for more extended applications is 
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much improved. Isolated plant practice 
covers a vast range of service, and the 
distances of transmission are almost always 
so short in comparison with those encoun- 
tered in central station and traction work 
that direct current is probably used for the 
bulk of isolated plant loads at the present 
time. This preponderance of direct-cur- 
rent equipment naturally demands direct- 
current turbo-generators, and until quite re- 
cently the difficulties of commutation, bal- 
ancing and armature construction for high 
peripheral speeds have proved serious ob- 
stacles in the way of direct-current turbine 


practice. 


A large number of _ turbo-generators, 
made up of dynamos geared to their re- 
spective prime movers, is in use to-day, 
and although these machines have not been 
applied in very large capacities there seems 
to be no doubt that they are well adapted 


to the requirements of isolated plant service 


with either direct or alternating-current dis- 


tribution. The production of gearless units 
broadens the field still more and paves the 
way toward the utilization of those special 
advantages which particularly recommend 
the steam turbine to installations where 
space is limited and loads extremely vari- 
able. The uniform angular velocity and 
freedom from vibration which characterize 
the steam turbine adapt it particularly to 
the use of hotel and apartment house plants, 
where noiseless operation is a desirable 
feature. The operating simplicity of the 
turbine is of special advantage in office 
building work, where a large part of the 
attendant’s time is taken up in maintaining 
the heating system, piping and elevators in 
proper condition. With turbo-generators 
the necessity of stopping and starting’ Vari- 
ous units to secure low steam consumption 
with load variations is of much less import- 
ance than in the case of the reciprocating 
engine. The foundations required in tur- 
bine practice are much less extensive than 
those needed in the same capacities of re- 
ciprocating engines, and the time required 
for installation is generally less as well. 
The regulation of small steam turbines is 
now well within two per cent from no load 
to full load, which means that the exacting 
conditions of office lighting can readily 
be met. The stimulus recently imparted by 
the manufacturers to the street railway 
power house market through the develop- 
ment of large direct-current units will 
doubtless lead to the extended use of tur- 
bine units in the isolated plant field, al- 
though the extinction of the reciprocating 
engine is not in the least probable. 
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DESIGN OF A BATTERY MOTOR. 


BY CLARENCE W. COLEMAN. 


The motor here described was designed 
by the writer for operating railroad sema- 
phore signals, although its use is by no 
means restricted to this class of work. 
The armature of the motor is entirely en- 
closed in order to prevent dirt or frost 
from collecting on the commutator, since 
either of these would have a tendency to 
insulate the brushes from the commutator 
and militate against the reliable operation 
əf the motor. Inasmuch as the motors are 
intended to operate from potash batteries, 
it is important that they be very efficient; 
but reliability of operation is of vastly more 
importance, and for this reason two sets 
of copper brushes are used. A brake is 
provided for the purpose of stopping the 
motor as soon as the power is cut off. The 
field magnets when energize? attract the 
brake ermature and lift the shoe from the 
brake wheel, and when they are de-ener- 
gized a spring applies the brake shoe to 
the wheel. This is not necessary, but it is 
found desirable to prevent the mechanism 
drifting by its latch for the succeeding 
operation, which would necessitate the run- 
ning of the motor for a longer period in 
order to bring the latch around again to 
operate the signal. 

Fig. 1 is a side elevztion of the complete 
motor, and Fig. 2 is an end elevation, look- 
ing at the commutator end. Fig. 4 is a 
cross-section between the pole pieces. Fig. 
5 is a bottom view of one of the field 
magnets, and Fig. 6 is a side view of a 
field magnet ready for winding. The field 
magnets are built up of punchings, of 
which the yoke forms a part, and one-half 
the punchings in each field magnet has the 
yoke % inch longer than the other half. 
The field magnets are built up with two 
long and two short parts alternately, as 
shown in Fig. 5, so that when they are put 
together they form a lap joint. When the 
proper number of punchings are assem- 
bled to make the desired width of field 
magnet, in this case 214 inches, they are 
clamped in a vice, and brass magnet heads, 
made in two pieces with a dove-tail tongue 
on one end and a corresponding groove on 
the other end, are put on so that the tongue 
in each end is pressed into the correspond- 
ing groove, as shown in Fig. 5; this holds 
the field magnets in shape for winding. 

It is advisable to file the sharp corners 
of the punchings before putting on the in- 
sulation. Fibre heads should be placed 
next to the brass heads, and two layers of 
fibre 1/64 inch thick should be wrapped on 
the core. 

The yoke should be clamped in a four-jaw 
chuck on a lathe and the winding put on. 
Both field coils should be made alike. and 
the inside ends of the windings should be 
soldered together. Each one of the coils 
should have 220 turns of No. 11 magnet 
wire. After the field magnets are wound 
they are put together with a strap on each 
side, as shown in section by Fig. 4, with 
a screw through each side of the center, 
and are then clamped. The field clamps. 
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Figs, 7 and 11, should now be attached, the 
punchings being held against the extensions 
of the clamps which fill the space between 
the poles, and the screws drawn up to hold 


oe 


ee =‘ 


the parts in place. The field magnets should 
then be put in the cast-iron base and the 
wedges driven in so as to hold the magnets 
in place and force the ends of the punch- 
ings together. 
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The field clamps have the surfaces which 
bear against the field magnets and the edges 
of the extensions which go between th poles, 
finished true, and the inside is bored out 


FIG. I.—FRONT AND SIDE ELEVATIONS OF BATTERY MOTOR.—FIG. 2. 
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true also. The ends of the extensions are 
finished so one fits into the other about 4 
inch, as shown in Fig. 4. This makes prac- 
tically one piece of the two clamps and 
holds them in line with each other, prevent- 


14.172 


ang “te, d 
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ing the punchings standing on an angle 
when clamped between them. The exten- 
sions on the field clamps fill the space be- 
tween the pole pieces in order to enclose 
the armature, and they also form an abut- 
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with an opening to let the punchings 
through. The punch can be made of the 
same material, mounted on a cast-iron head. 
It is not necessary to harden these to punch 
enough pieces for one or two motors, if 
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shown in Fig. 8 are made of refined sheet 
iron .o1§ inch thick and dipped in shellac 
which is allowed to drain off. For conven- 
ience in assembling the armature core discs 
a brass tube, shown in section on the shaft, 


Insulation ——_ 


ment for the pole pieces so that these can- 
not be forced against the armature. The 
field clamps are finished on the outside 
where the bearing supports come against 
them. The field magnet laminations are 
the most difficult parts to make unless one 
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FIG. 3.—SHAFT, ARMATURE AND COMMUTATOR. 


thin material is used. 

The punch and die should be made for 
the long yoke piece and % inch cut off 
half of the punchings for the short yoke 
piece. With the one joint between the 
fields lapped, and the ends butted together, 
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FIG. 4.—SECTIONAL END VIEW OF FIELD MAGNETS. 


has a punch and die, and the writer has 
found it cheaper to make a punch and die 
for this purpose than to machine them. A 
cheap die can be cut in 14-in. sheet tool 
steel, and fastened on a heavy cast-iron base 


FIG. 


besides being wedged in a cast-iron base, 
the magnetic loss on account of joints is 
reduced to a minimum. Fig. 3 shows a cross- 
section of the armature and commutator 
mounted on the shaft. The armature discs 


is placed on a heavy metal disc having open- 
ings to correspond to those in the armature 
discs, and a bolt passed through both. A 
fibre disc is now put on, followed by enough 
armature discs to give the required core 
length (in this motor, 214 inches) when 
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7.—FIELD CLAMP, PINION END. 


diawn tightly together; then a fibre disc 
and finally a heavy metal disc are put on. 
The nut is placed on the Lolt and screwed 
up tight, thus drawing the discs together. 
The fibre insulations are put in the arma- 
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ture slots, extending to a little beyond the 
ends of the armature, and a plug is put in 
each slot to hold the fibre in place. The 


FIG, 


10.—BEARING SUPPORT. 
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armature is then baked and allowed to cool. 
When cold, the plugs are pulled out of the 
slots, the bolt removed, and the heavy metal 
discs taken off. The armature core will then 
appear as one solid piece of metal. 

The armature is now forced on the shafi 
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and a \-in. hole drilled in each end, deep 
enough to cut through the tube on each side, 
and into the discs and shaft, thus forming 
a keyway. A pin is driven in each hole, 
which should be drilled 14 or 3% ins. deep. 
The shaft on each side of the armature 
should be covered with some insulator to 
prevent the wires from grounding on it; 
this insulation should extend a little beyond 
where the wires will come. A thin fibre 
tube or a thin fibre sheet wrapped around 
the shaft and held in place will suffice. The 
armature is now ready for the armature 
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wind slots 10 and 18; then choose a pair of 
slots as far removed as possible, say 4 and 
14 and § and 13; after winding each coil 
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FIG. 15.—SPRING ADJUSTER. 
give the armature one-half turn. This will 
leave two slots directly opposite each other 
to be wound. The outside coils are wound 
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FIG. II.—FIELD CLAMP, COMMUTATOR END, 


wires. The writer prefers the spiral wind- 
ing, but for one not having much_experi- 
ence the skip winding is simpler. Com- 
mencing with the wire toward the com- 
mutator, wind slots 1 and 9g (see Fig. 8); 
then give the armature one-half a turn and 


the same as the first, starting the wire 
in the slot diametrically opposite the one in 
which the coil already in these slots was 
started. The starting wire of each coil 
should have a knot or other means of iden- 
tification in it to identify it when connect- 
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ing it to the commutator. 
to use care in winding the armature to pro- 
tect the insulation on the wire from injury, 
so that a coil may not be short-circuited on 
itself or grounded on any part of the arma- 
ture or shaft. This motor was designed for 


It is necessary 
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next pair is wound across them there will 
be no danger of the wires cutting through 
the insulation, and each coil should be 
shellaced and the armature baked after 
the winding is finished. The commutator 
is next put on the shaft and secured with 


FIG. 8.—AKMATURE PUNCHING AND BRASS YOKE.—FIG. Q. 


r- . -%4 F ve — 1 2 f 
k- SO eee BRAKE ARMATURE ne BRAKE PIN 
FIELD STRAP ae Oo 
SMOOTH DRAWN STHEL > = ees 
ca. Koes 
” I = i F 
pes Oj * 
MOTOR BRUSH re a 
25 PIECES 005 THICK pn 
HARD COPPER ol 
| e- hg 


MAGNET HEAD INSULATION 


LEATHER BRAKE SHOE 


te 9 eg - iutlMlttlMslttlMsssStlMSA 


thirteen turns of No. 18 double cotton-cov- 
ered magnet wire in each coil, or twenty- 
six wires in each slot. It is advisable to 
put a piece of linen over each pair of coils 
on the end of the armature so when the 
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FIG. 16.—DETAILS OF MOTOR. 


a set screw or pin, care being exercised to 
put the screw or pin as near the end as 
possible, so that there will be no danger. 
of grounding the bars. 

The terminals of the armature windings 
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can now be soldered to the commutator, a 
flux being used that will not corrode the 
wire; rosin is safest. The inside or start- 
ing end of one coil should be soldered to 
one bar with the outside end of the coil 
next to it, all the coils being connected in 
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this way. This operation completes the 
armature. 

The commutator is a difficult part to make 
unless one has special machinery; but a 


suitable one can be made from either a 
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FIG. I17.—DETAILS OF MOTOR PARTS. 
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piece of copper as large in diameter as the 
commutator is to be, a piece of rod or very 
heavy tube, and boring tn. ‘nside to the 
right size to fit the sfeeve with the insula- 
tion on. This should be soldered on an 
arbor which has been turned on centers 
to fit it. The arbor is placed on centers, 
the ends of the copper turned to the prop- 
er taper, and the outside nearly to size; it 
can then be put in a milling machine and 
the tube cut in the proper number of sec- 
tions, using a thin cutter. After this, 
enough heat to melt the solder is applied, 
and the segments will drop off the arbor. 
The commutator segments can now be as- 
sembled on the sleeve with mica and shel- 
lac, the nut screwed up tightly, and the 
whole baked. After it has baked a couple 
of hours the nut should be tightened up as 
much as possible while the complete com- 
mutator is hot. When the commutator is 
cold, it should be mounted on the arma- 
ture shaft and a finishing cut taken over 
the face; this will insure the commutator 
running true on the shaft. 

The armature is designed to run on ball 
bearings, one of which is shown in section 
on the end of the shaft. Bearings of this 
type can be bought already made. The bear- 
ing support for the pinion end, Fig. 10, en- 
closes the armature on the end; it is finished 
with a shoulder which fits inside the field 
clamp, Fig. 7, so that it will always take its 
proper place when put on. The yoke, Fig. 
Q, is finished so that the shoulder fits in 
the field clamp, Fig. 11. Channels are cut 
in the inner surface of the ring for hold- 
ing the brush-holder supports in their 
proper positions. The outer edge of the 
ring of the yoke is made a finished fit for 
the glass bell and a soft leather washer is 
put between the glass and the metal to make 
a tight joint. The glass bell is held against 
the leather by two springs bearing against 
lugs on the glass; this completely encloses 
the armature and === 
commutator, and en- 
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tery wire. The third channel in the ring 
serves to hold a square head screw to be 
used as a binding post to connect the other 
end of the field and the other battery wire. 
The brush-holder supports and the screws 
are insulated from the ring by a flat piece of 
insulation bent around the support and 
bushings through the ring. 

One brush-holder, Fig. 12, is placed on 
the support, and another on the screw fast- 
ened in the end of the support. Each 
brush-holder has a separate spring. Two 
washers, Fig. 15, are placed on the screw, 
Fig. 14, which jams them against the end 
of the support, Fig. 13. The end of each 
brush-holder spring is fastened to its re- 
spective washer. 

To adjust the tension on the brushes the 
screw, Fig. 14, is loosened and the washers, 
Fig. 15, turned until the proper tension on 
each brush is obtained; the screw is then 
tightened and holds the washers in the 
proper positions. 

The motor runs at a speed of 2,256 r.p.m. 
when supplied with current at a potential 
of 11 volts, using % ampere. On a brake 
test the motor made 1,240 r.p.m., exerting 
a pull of 10 ounces at a 2-in. radius, con- 
suming 2.2 amperes at 11.5 volts. For 
ordinary use many changes might be made 
in the design. The glass covering for the 
commutator with its parts might be omit- 
ted, as well as the entire braking mechan- 
ism for stopping the motor when the power 
is off. Other minor modifications might 
possibly present themselves. 
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BOILER POWER FOR LIGHTING AND POWER 
PLANTS. 


BY CHAS, L. HUBBARD. 


It is often necessary to estimate quickly 
the boiler power required for heating, light- 


TABLE I.—Mortor DEtalI ss. 


Name of Part. 


ables the attendant to 14.151 I ‘Bearing ‘support, with 2 5/16x34-in. stcel cap screws. 
diti 14.152 I Yoke, with 2 ’/16x1!14-in. steel cap screws. 
see the condition of 14.153 1 eae commutator cover. 
14.154 1 acking ring. 
the commutator and ice 6 Field cerew. 
brushes. The glass 14.156 1 nea Pan Sa N - 
14.157 4 rus older, with 4 %-in. No. 6-32 screws. 
cover may be re- 14158 2 Brush holder support. 
moved by turning it 14.159 I Field strap pinion end. 
tly around; this ie : Broke an ee 
par : : f 
14.162 4 Motor brush. 
moves the lugs from 14.163 Sh pyr ea 
under the springs. 14-167 2 Ball bearing. | 
. 14.168 Field lamination. 
To replace it, the 1 4169 I aig al camen or end. 
: : 14.170 1 ield clamp, pinion end. 
e is ae against 47154 i Motor base. 
the eather and 14.172 4 agnet head. 
À 14.173 4 Spring adjuster. 
turned slightly to 14.174 4 a ate bs spring. 
. 14.175 2 rush-holder support screw. 
bring the lugs under 14.176 3 Brush-holder insulation. 
the springs. 14.177 2 Wedge. 
Th brush-hold 14.179 I Pa armature and lever. 
e rusn-noider 14.181 I rake, armature spring. 
Fi 14.184 1 Brake, armature screw with 10x32 hex. nut. 
ee ee cise Pinion’ e ith No. 10.32 hex. nut 
1 14.1 I inion screw, wi ; : xX. ; 
secured in two chan iss. i Pnom shoe, 3 
nels cut in the ring of 14.188 I Pinion cover, with 2 No. 8-32x1%4-in. screws. 
: 14.18 I Brake pin, with 2 %-1n. cotters. 
the yoke, by a square is I Armature complete. ii 
‘ 20.93 6 Knurled nut, with 9 brass washers, No. 10, and 3 re 
head screw passing washers. NEL ae: . 
through the support 2 I Hain No. 10-32 sq. hd. brass screws, with hex. nuts. 
I 1% 


and the ring, with eee 
nuts on the outside, which serve as binding 
posts. 

This being a series motor, one end of the 
field winding is connected to one of these 
posts, and the other is connected to the bat- 


-in, No. 10-32 sq. hd. brass screws, with hex. nuts. 


ing or power purposes, and at such times a 
simple method giving results of sufficient 
accuracy for all practical purposes may be 
of considerable value. The following data 
have been used by the writer with satisfac- 
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tory results and may be easily condensed 
and placed in a note book for easy refer- 
ence. Computations for power boilers are 
based on the steam consumption of the type 
of engine used, and vary even with the 
same type of engine, depending upon the 
size, speed, pressure carried, and point of 
cut-off. The accompanying table (1) gives 
about the average steam consumption per 
indicated horse-power per hour for first- 
class engines of medium size. 


TaBLeE l. 


Pounds of steam indi- 
cated horse-power 


Type of engine. per hour. 
Non-conds’g. Conds’g. 
Simple high speed ....... 30—34 22—26 
Simple Corliss .......... 26—30 20—24 
Compound high speed..... 24—28 18—22 
Compound Corliss ....... 22—26 16—20 
Triple exp. high speed.... 22—26 16—20 
Triple exp. Corliss........ 20—24 14—18 


The higher figures may be used for en- 
gines of 75 to 200 horse-power and the 
lower figures for engines of 200 to 500 horse- 
power. For engines smaller than 75 horse- 
power, the figures should be slightly in- 
creased. 

Having determined the probable weight 
of steam required per hour, and knowing 
the temperature of the feed-water and the 
boiler steam pressure to be carried, the 
weight of steam required can be reduced to 
an equivalent evaporation from and at 212 
degrees, and this result divided by 34.5 will 
give the boiler horse-power required. 

Before taking up a practical example, it 
may be well to state briefly just what is 
meant by “equivalent evaporation.” It is 
known that the latent heat of evaporation 
varies with the pressure, and that the “heat 


. in the liquid” varies both with the pressure 


and with the temperature of the feed-water. 
These facts show that in making compari- 
sons of the efficiency of boilers working 
under different conditions, the working con- 
ditions of each must first be reduced to a 
common standard. This standard is called 
the “equivalent evaporation from and at 212 
degrees,” and is best explained by the fol- 
lowing example: 

A boiler carrying a pressure of 90 pounds 
gauge, and supplied with feed-water at a 
temperature of 60 degrees, evaporates 3,000 
pounds of water per hour. What is its 
equivalent evaporation from and at 212 de- 
grees? Reference to steam tables will show 
the temperature of steam at 90 pounds pres- 


‘sure to be 331 degrees, and the “latent heat 


of exaporation” 881 heat units; then for 
one pound of steam the “heat in the liquid” 
above the temperature of the feed-water is 
331 — 60 = 271 heat units, and the “total 
heat” is 271 + 881 = 1152 heat units. There- 
fore, the heat required to raise the tempera- 
ture of 3000 pounds of water from 60 de- 
grees and evaporate it into steam at 90 
pounds pressure is 115 X 3000 = 3,456,000 
heat units. 

Referring again to a steam table, one finds 
the “latent heat of evaporation” for steam 
at o or atmospheric pressure to be 966 heat 
units; therefore, 3,456,000 — 966 = 3577 
pounds, which is the weight of water that 
would be evaporated from a temperature of 
212 degrees into steam at atmospheric pres- 
sure by the same amount of heat. The ratio, 
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3577 — 3000 = 1.19, is called the “factor of © 


evaporation.” 

Tables giving the factors of evaporation 
for all conditions of feed-water temperature 
and steam pressure can be found in any 
engineers’ handbook. To use such a table, 
look in the first column for the temperature 
of the feed-water supplied; then follow to 
the right until the column corresponding 
most nearly to the given boiler pressure ís 
reached. The number here found will be 
the factor of evaporation for the case in 
hand, and the actual quantity of water 
evaporated multiplied by the factor thus 
found will give the equivalent evaporation 
from and at 212 degrees. 


For example: What is the horse-power 
of boiler required to supply steam at 100 
pounds gauge pressure from feed-water at 
60 degrees temperature for a compound 
condensing Corliss engine of 200 indicated 
horse-power? Taking the higher water 
rate from Table I for this type of engine, 
we have 200 X 20= 4000 pounds of steam 
required per hour. Reference to a table of 
the factors of evaporation shows the factor 
for the condition given to be 1.19. There- 
fore, 4000 X 1.19 = 4769, which is the 
equivalent evaporation from and at 212 de- 
grees, and 4760 — 34.5 = 138, the boiler 
horse-power required. 

If steam is to be used for other purposes, 
such as the running of feed pumps, etc., the 
power must be increased accordingly. It 
is also well to allow a margin for a future 
increase in the power of the engine, should 
occasion require it. In computing the power 
of a boiler in this manner, it is wise to in- 
crease the result obtained from I0 to 20 
per cent for the reasons given above. 


The boiler power required for running 
a pump is computed in a similar manner 


to that already described for an engine. 


The rating or capacity of a pump, however, 
is usually expressed in gallons of water per 
minute raised to a given height, instead 
of in horse-power as in the case of an en- 
gine. The weight of water in pounds per 
minute, multiplied by the height in feet 
to which it is raised and divided by 33,000 
will give the useful or delivered work of 
the pump in horse-power. The friction of 
the moving parts of a pump and of the 
water through the passages and valves is sa 
great that under ordinary working condi- 
tions not much more than 50 per cent of 
the indicated horse-power of the steam cyl- 
inder is utilized in doing useful work. This 
calls for a large consumption of steam in 
proportion to the work done, and from 80 
to 120 pounds of steam per delivered horse- 
power is common in this class of pumps. 
The higher figure should be used for small 
boiler feed-pumps, while 100 pounds may 
be taken as a fair average for pumps of 
moderate size. In measuring the head 
against which a pump is working, the verti- 
cal distance between the surface of the 
water in the suction reservoir and that in 
the discharge reservoir is taken. If the 
pump is delivering against a pressure, as 
in feeding a boiler, the pressure should be 
reduced to “feed head” by dividing the pres- 
sure in pounds per square inch by .4. 

For instance, if a pump is discharging 
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4000 pounds of water per minute into a tank 
50 feet above it, and the surface of the 
water in the reservoir from which it is 
taken is 10 feet below the pump, 50 + 10 = 
60 feet, the total head against which the 
pump is working, and 4000 X 60 — 33,000 
= 7.2 horse-power. 

Again, if a boiler feed-pump is deliver- 
ing 200 pounds of water per minute against 
a pressure of 150 pounds per square inch, 
the water being taken from a reservoir 5 
feet below the pump, the boiler horse-power 
may be ascertained as follows, assuming 
the pump to use 120 pounds of steam per 
delivered horse-power-hour, 150 — .4 = 375 
feet head, 375 +- 5 = 380 feet total head, and 
200 X 380 — 33,000 = 2.3 delivered horse- 
power, from which the steam required will 
be 2.3 X 120 = 276 pounds per hour. If the 
temperature of the feed-water is 60 degrees 
and the boiler pressure 150 pounds, the factor 
of evaporation will be 1.2, and 276 X 1.2 = 
331 pounds, the equivalent evaporation from 
and at 212 degrees. Therefore, 331 — 34.5 
= 9.6, the boiler horse-power required. 

In the ‘above example it has been as- 
sumed that the horizontal runs in the suc- 
tion and discharge pipes are short, and 
no account has been taken of friction. 

The power required for electric lighting 
can be determined very nearly by assuming 
that one horse-power of electrical energy 
will supply a given number of lamps of 
different types, as indicated in the follow- 
ing table: 


are Tasıe II. 
No of lamps sup- ; 
plied by 1 h.p. T and power of lamp. 
12 16-c.p. incandescent lamps.. 
6 32-c.p. incandescent lamps. 
2.5 1200-c.p. arc lamps. 
1.7 2000-c.p. arc lamps. 


The efficiency of a first-class generating 
set (engine and dynamo) including the 
losses in transmission may be estimated at 
about 75 per cent, so that the electric horse- 
power necessary to supply the lamps di- 
vided by .75 will give the indicated horse- 
power of the engine required. From this 
the boiler horse-power can be determined 
as already described. 

For example, it is desired to find what 
boiler horse-power will be required to fur- 
nish steam for a lighting plant carrying 2400 
16-c.p. and 600 32-c.p. incandescent lamps 
and 100 1200-c.p. arc lamps; the boiler pres- 
sure to be 100 pounds and the feed-water 
delivered at an average temperature of 70 
degrees. The engines are to be high-speed 
compound non-condensing, using 28 pounds 
of steam per indicated horse-power. Di- 
viding 2400 by 12, the number of 16-c.p. 
lamps supplied by one horse-power ac- 
cording to.the table, equals 200; 600 — 
6 = 100, and 100 —- 2.5 = 40, making a total 
of 340 horse-power of electrical energy re- 
quired of the dynamos; 340 — .75 = 453 in- 
dicated horse-power of the engines; 453 X 
28 = 12,684 pounds of steam required per 
hour. Since the factor of evaporation for 
100 pounds steam pressure and 70 degrees 
temperature of feed-water is 1.15, 12,684 X 
1.15 = 14,586 pounds, the equivalent evapo- 
ration from and at 212 degrees, and 14,586 
~~ 34.5. = 422, which is the boiler horse- 
power required. 
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When a building contains a power plant 
the exhaust steam is usually turned into the 
heating system. In this case, the boiler 
power for supplying the engines and pumps 
is first computed, and about 8o per cent of 
the steam furnished for this purpose may 
be considered available in the exhaust for 
heating purposes. If this is less than 1s 
required for heating in the coldest weather, 
additional boiler power must be provided 
to make up the deficiency. 

In designing a plant of any considerable 
size, it is better to use two or three smaller 
boilers rather than a single large one, and 
it is also well to provide for a certain 
amount of reserve power for use in case ci 
break-down, or when it is desired to shut 
down a boiler for cleaning or inspection. 
In a heating plant, if sufficient power is 
provided for the coldest weather, there will 
be much of the time when only part of 
the boilers will be in use; but in the case 
of a power plant where the demand for 
steam is practically constant one or more 
extra boilers, depending upon the size cf 
the plant, should be kept in reserve. 


—— o 
GROUND DETECTORS AND THEIR CON- 
NECTIONS. 


BY JAMES T. COE. 


When the current in a wire escapes by 
any means to the ground, the wire is said 
to be grounded. This grounding may or 
may not entail serious trouble, depending 
on whether the circuit is purposely ground- 
ed or not. In electric railway systems, for 
instance, where the track circuit is ground- 
ed, no damage results unless a second 
ground of low resistance occurs between 
the trolley circuit and the earth. This 
would be the same as a direct short-circuit, 
and were it not for the fact that the gen- 
erators and instruments are protected by 
fuses and circuit-breakers which instantly 
interrupt the circuit under such conditions, 
much damage would result. In the Edison 
three-wire system in which the neutral 
wire is grounded, an accidental connection 
between either of the outer wires and a 
gas or water pipe would cause current to 
flow which may be serious in its effects. 
In a circuit otherwise free from grounds, 
as for example a two-wire circuit, an ac- 
cidental ground between one wire and the 
earth would not be fraught with serious 
consequences; but should a second ground 
occur between the other wire and the earth, 
current will flow through the connection 
thus established, the extent of the resulting 
damage, if any, depending on the e.m.f. 
of the circuit ‘and the resistance of the 
grounded connections. The secondaries of 
transformers and many arc light systems 
are grounded, the better to protect the lives 
of people in case of mishap. Transformer 
cases are also grounded so as to protect 
users from shock due to primary leakage 
and accidental contact with the transformer 
case. 

The causes of grounds are many and 
varied. It must be borne in mind that cur- 
rent always has a tendency to escape and 
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hence the need of insulation to prevent it. 
Where this is broken trouble may be looked 
for. In long transmission lines a broken in- 
sulator would allow the bare wire to touch 
the pole and thus establish a connection 
‘ through the pole to ground. Trees falling 
across wires, branches swayed by the wind 
striking them, or grounded wires such as 
telegraph or telephone wires coming in 
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FIG. I. 


contact with electric light wires, cause 
grounding. In interior work a wire may 
come in contact with gas, steam or water 
pipes, or with iron girders, etc.; but the 
widespread use of conduit precludes such 
possibilities. When the contact is not good, 
or where the resistance of the conducting 
material is high, only a very small current 
will pass; on the other hand, if such is not 
the case and the resistance of the grounded 
connection is low, enough current will flow 
to temporarily, at least, disable the system. 

The purpose of a ground detector is to 
indicate the presence of such grounds which 
are not readily discernible, and which if 
permitted to exist might cause serious 
trouble. A heavy ground needs no detector 
since it does not stand on ceremony in 
announcing its presence, and usually makes 
itself known by the blowing of fuses and 
the opening of circuit-breakers. Where 
these protective devices are not installed 
the apparatus usually receives its quietus, 
accompanied by weird noises and fireworks. 
Ground detectors may be connected directly 
to the circuit so as to indicate grounds just 
as soon as they occur, or they may be 
normally disconnected from the lines and 
thrown into circuit when it is desired to 
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FIG, 2. 


test the lines for grounds. It is the pur- 
pose of the writer to describe the various 
types of ground detectors in use and to 
show how these are connected to the cir- 
cuits. 

A voltmeter makes a very convenient 
ground detector since it indicates the pres- 
ence of a ground as well as its compara- 
tive resistance. This instrument may be 
connected to direct-current mains as indi- 
cated in Fig. 1. The positive and negative 
mains are connected to contacts 1 and 2, 
respectively, of the switch S, which is con- 
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nected to ground through the voltmeter. 
The voltmeter is double deflecting so that 
the needle swings in either direction, de- 
pending on the direction of the current. If 
the positive line should become grounded 
as indicated, and the switch placed on 
contact 1, no deflection will take place, 
since both the ground and the instrument 
are on the same side of the circuit. If the 
switch is thrown on contact 2 current will 
pass from the positive main to the ground 
and back through the voltmeter to the 
negative main, thus completing the circuit. 
When a deflection is obtained on the volt- 
meter with the switch on contact 1 it indi- 
cates that the negative lead is grounded, 
and conversely if a deflection is obtained 
with the switch on contact 2 it indicates 
that the positive main is grounded. Should 
the resistance of the ground be great the 
voltmeter deflection will be small, and if 
the resistance be small the voltmeter deflec- 
tion will be large. 

Many direct-current voltmeters require 
that the current shall always pass through 
them in one direction and unless this ob- 
tains no deflection will take place. This 
condition is illustrated in Fig. 1, from 
which it will be evident that the current 


flows in opposite directions with the switch 
on contact I and on contact 2, and unless 
a double deflecting voltmeter 1s used a 
ground can only be detected on one main. 
To make such a voltmeter indicate grounds 
on both mains a special switch must be pro- 
vided. The voltmeter can then serve the 
double purpose of a voltmeter and a ground 
detector. Fig. 2 shows such a switch. With 
the switch on contacts 1-1’ the voltmeter, 
which is a single-scale instrument, is con- 
nected across the line and indicates the volt- 
age on the system. With the switch on 
contacts 3-3’ any ground on the negative 
wire will be detected, and with the switch 
on contacts 2-2’ grounds on the positive 
lead are indicated, the current always pass- 
ing through the voltmeter in the same di- 
rection. 

A very common arrangement for detect- 
ing grounds on a circuit in which incan- 
descent electric lamps are used is shown 
diagrammatically in Fig. 3. The lamps are 
connected in series across the line, and the 
voltage of each lamp is the same as that 
of the generator, so that when placed in 
series the lamps merely burn with a dull 
red color. The ground connection is made 
through a switch, one end of which is con- 
nected to the wire between the lamps as 
indicated. When the circuit is closed at 
S, if no ground exists on either line, both 
lamps will still burn with a dull red glow. 


. If the positive main is grounded, however, 


very little current will flow through the 
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lamp b, since an easier path is provided 
through the lamp a, switch S, ground and 
thence to the negative main. In conse- 
quence the lamp b, which is thus shunted 
by the ground connection will be extin- 
guished, and lamp a will receive the full 
potential of the circuit and burn at its rated 
candle-power. The lamp which becomes 
dim or entirely extinguished indicates that 


the ground is on the lead to which it is 
connected, while the brightly burning lamp 
indicates that the lead to which it is con- 
nected is clear. 

For a three-wire system a modification 
shown in Fig. 4 is used. Here three lamps 
are connected across one side of the system. 
Connection is made with the ground 
through the switch, S. The lamps all burn 
with the same degree of brilliancy, a dull 
red, and if the switch is closed and the 
lines are free from grounds no change is 
noticeable. If, now, the positive main be- 
comes grounded and the switch is closed, 
lamp c will be connected across the neutral 
and negative mains, and lamps a and b 
will be extinguished. Lamp c will con- 
sequently burn at full candle-power. Should 
the neutral become grounded, lamp c will 
be extinguished; but since lamps a and b 
are connected in series they will increase 
appreciably in brightness, but not burn at 
their rated candle-power. If a ground oc- 
curs on the negative main, all the lamps 
will burn at full candle-power, since lamp 
c is connected across the negative and 
neutral leads and lamps a and b are con- 
nected in series across the positive and 
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FIG. 5. 


negative leads. By this means a ground 
on any of the three wires is positively in- 
dicated. 

On alternating-current systems the same 
general scheme can also be employed to 
detect grounds, except that potential trans- 
formers are employed to step down the 
voltage so as to be suitable for the volt- 
meter or lamps, whichever may happen to 
be used. A diagram of connections for a 
system of this kind employing a double 
deflecting voltmeter is shown by Fig. 5. 
A plug switch is used to connect points 
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I and 2 or I and 3 together. Ordinarily 
the primary of the potential transformer 1s 
connected across the line through points 
I and 2, so that the station voltmeter be- 
comes available as a ground detector also. 
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FIG. 6. 


A switch, S, is used to connect one side of 
the line to the ground through the primary 
winding of the transformer. If now a 
ground occurs on the side of the line 
marked 4, the voltmeter will so indicate, 
and the extent of the voltmeter deflection 
is a measure of the seriousness of the 
ground. By placing the plug so as to 
connect 1 and 3 the other side of the line 
may be tested. When the switch S is in 
its normal position, the voltmeter performs 
its normal function as a potential indicator. 

For high-tension, alternating-current lines 
the type of detector shown in Fig. 6 is 
suitable. Incandescent electric lamps are 
used and the scheme operates like that 
shown in Fig. 3; the only difference being 
that the lamps are fed through transform- 


FIG. 7. 


ers, the primary coils of which are con- 
nected in series across the high-tension 
mains. Another form of ground detector 
for high-tension, alternating-current lines, 
which operates like the detector shown in 
Fig. 1, is shown in Fig. 7. A coil of wire 
is wound on the laminated core of a trans- 
former, and the lamp is connected to the 
grounded end of the coil and to an inter- 
mediate point of the coil as indicated. In 
case either side of the line is grounded 
current flows through the coil and an e.m.f. 
is set up between the points where the lamp 
is connected and the lamp is lighted. 

In modern installations all of the alter- 
nating-current types of ground detectors 
already explained are giving place to 
ground detectors operating on the electro- 
static principle. ‘There are two types in 
general use, each of which will be described. 
The ground detector shown in Fig. 8 has 
four fixed vanes arranged around a mov- 
able vane of aluminum attached to a 
pointer. The fixed vares are connected 
diagonally in pairs, and each pair 1s charged 
statically by one of the line wires through 
the medium of a condenser. The movable 
vane is conaected to earth. The fixed 
vanes act inductively on the movable vane 
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so that the stress produced by each pair is 
equal, but opposite. The movable vane 
consequently takes a position midway be- 
tween the fixed vanes which position ob- 
tains whether the condensers are charged 
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or not, so that the pointer rests at zero in- 
dicating no ground. Should a ground oc- 
cur the primary plate of one of the con- 
densers and the movable vane become con- 
nected electrically, and the pair of fixed 
vanes leading to that condenser assumes 
the polarity of the movable vane, repelling 
Phase No.1 


hase No. 


the latter. At the same time the other 
fixed vanes which are of opposite polarity 
attract. Since the two forces act in the 
same direction, the movable vane occupies 
a position within the vanes oppositely 
charged to it, and the pointer indicates a 
ground on the side of its deflection. The 
primary plates of the condensers are con- 
nected to the line, and the secondary plates 
to the fixed vanes of the instrument. The 
use of separate condensers for charging 


Three phase three wire circuit 
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FIG. IO. 


the fixed vanes keeps all high-potential cur- 
rents away from the instruments and also 
has an advantage in that the instrument 


may be mounted wherever convenient with- | 


out regard to the position of the line wires. 
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The condensers may be located at or near 
the line wires and insulated from each 
other by as great a distance as may be 
deemed necessary. 

Fig. 8 shows the detector connected to a 
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single-phase circuit. If a ground occurs 
in line A the pointer deflects to the left, 
and if the ground is on line B the pointer 
deflects to the right. Fig. 9 shows the con- 
nections for a two-phase, four-wire circuit. 
In this case two instruments are required. 
Should a ground occur on line A the 
pointer on instrument No. 1 would deflect 
to the left, and to the right if the ground 
were on line B. If a ground occurs on 
line C the pointer of instrument No. 2 
would deflect to the left, and to the right 
if the ground were on line D. The connec- 
tions for a three-wire, three-phase circuit 
are given in Fig. 10. With a ground on 
line A the pointer of instrument No. 1 
would deflect to the left; with a ground 
on line B instrument No. 1 would deflect 
to the right, and instrument No. 2 would 
deflect to the left. Instrument No. 2 de- 
flects to the right if a ground occurs on 
line C. 


FIG. 12. 


The electrostatic ground detector shown 
in Fig. 11 is similar in construction to the 
electrostatic voltmeter for laboratory use. 
The two lower quadrants are connected to 
ground and the two upper quadrants to the 
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lines. The vane with its pointer is pivoted 
at the center of the circle formed by the 
quadrants and rests normally at zero, lying 
across the shortest path between the posi- 
tive and negative quadrants, the upper right 
and left. When either side of the line is 
grounded, the lower quadrants cease to be 
neutral, disturbing the balance of the sys- 
tem and the needle deflects to the right 
or left, depending on which side the ground 
occurs. The moving mechanism has no 
electrical connection with either side of the 
line or with the ground, and resistances are 
sometimes placed in series with the in- 
strument. A three-phase ground detector 
is shown in Fig. 12. This is practically 
a combination of three single-phase in- 
struments symmetrically arranged and en- 
closed in a case. When no ground exists 
the three needles point to zero, and when 
a ground occurs on one of the lines the 
two adjacent needles are deflected toward 
the segments to which the grounded line 
is connected. If a ground occurs on two 
lines the needle between the segments con- 
nected to the grounded lines will be de- 
flected toward the one having the lower 
resistance ground and the two remaining 
ones will be deflected toward the grounded 
- segments. 
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THE MISUSE OF SWITCHBOARD INSTRU- 
MENTS. 


BY K. S. HOWARD. 


One of the most practical questions in 
connection with the operation of electric 
power plants is the use of the switchboard 
instruments. Unless such apparatus is 
properly treated the conclusions of the own- 
ers in the matter of operating expenses 
and economy are likely to go far astray 
from the truth. A poor instrument is worse 
than no instrument at all, when it comes 
to estimates of the cost of generating each 
unit of power output, and a good instru- 
ment mistreated is perhaps worse than 
either. 

To secure the best results from one’s in- 
struments it is well to begin with their 
shipment from the factory. In most cases 
both time and money will be saved by 
shipping instruments by express instead of 
by freight, on account of the greater care 
which the express companies take in trans- 
porting such products. Instruments should 
never be shipped attached to the switch- 
board on which they are to be used. The 
reason for this is not far to seek, and as 
one manufacturer has well expressed it, 
“anyone who has ever spent a night on a 
marble slab in a freight car will under- 
stand why a small amount of paper and 
excelsior with a berth in an express car 
saves most of the tiring effects of travel.” 
In foreign shipments the cases ought not to 
be opened until they reach the point of 
destination. Some makers ship instruments 
by water, enclosed in hermetically-sealed 
metal cases surrounded on the outside by 
wooden packing cases. It is almost im- 
possible to reseal this kind of metal case 
after it has once been opened, and its use 
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is necessary for the proper protection of 
the instrument from water. 


When a consignment of instruments ar- 
rives at the plant it is poor practice to break 
the seals for the purpose of getting ac- 
quainted with the interior construction of 
the different types. The idea prevails in 
some quarters that seals are provided simply 
to protect the instrument maker, but as a 
matter of fact they also protect the user, 
and in cases where the latter is not at fault 
the unbroken seal places the responsibility 
for repairs or replacement upon the man- 
ufacturer. No sensible engineer can rea- 
sonably expect an instrument maker to as- 
sume responsibility for performance when 
the seal is broken and the apparatus in- 
jured by unskilled tinkering. An exam- 
ination of any instrument by its maker al- 
most always enables him to tell at once 
why the apparatus did not operate and 
whether the trouble is due to defective ma- 
terial, poor workmanship or misuse on the 
part of a customer. 


The proper location of switchboards is 
a question of much importance, for it is 
highly desirable to avoid the influence of 
external magnetic fields and to mount the 
panels on solid foundations entirely sep- 
arate from the foundations of the machin- 
ery. If any perceptible vibration 1s trans- 
mitted to a switchboard the instruments 
may easily receive more wear in a single 
day than in many months of service on a 
steady set of panels. 


In mounting series ammeters care should 
be taken to see that the leads do not form 
a loop within which the voltmeter or any 
other instrument will be located. Cases 
have occurred where the ammeters were 
located at the top of the switchboard, with 
leads from the circuit-breaker and main 
switch running up on each side, forming a 
loop or solenoid within which the voltmeter 
was mounted. With a flow of current vary- 
ing from o to 1200 amperes this construc- 
tion means that the voltmeter is subject 
to a varying field which may act with or 
against its own field with an intensity of 
1200 ampere-turns. Such a field is prob- 
ably much more’ intense than the field 
within the instrument itself; hence it can- 
not be expected that the instrument will 
indicate correctly, for no magnetic shield 
can be provided which will protect it from 
such a powerful external field. 


There is little sense in mounting instru- 
ments 8 or 9g feet above the floor line ahd 
expecting attendants of normal height to 
be able to read them. As one instrument 
maker has cogently remarked, “Eight-foot 
attendants are scarce and expensive.” Nor 
is it a good plan to mount instruments up- 
side down, or to place them on top of ex- 
cited dynamos or motors. The practice of 
chiseling out holes in a switchboard and 
riveting up the frame after the instruments 
are attached is almost certain to result in 
broken jewels. Rough usage of any kind, 
even if an instrument is securely held in 
its box, is inexcusable. If through accident 
or carelessness an instrument is dropped, 
it should be calibrated before being used 
in any service where accurate indications 
are of consequence. A gentle tapping of 
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the case with the finger should be the ex- 
treme method of adjusting an instrument 
by force, and it is always well to make 
sure that the leads are connected to the 
proper terminals and that the pointer stop 
is released before attempting to place an 
instrument in service. Contacts ought to 
be cleaned thoroughly at the start, set up 
tight and kept free from looseness, dirt 
and grease if good results are desired. 
There is little to be gained from polishing 
a plated instrument daily with sand soap 
or emery. In using either a switchboard or 
a portable instrument it 1s well not to rub 
the glass which covers the scale before tak- 
ing a reading, on account of the static 
charges which such a rubbing induces in 
the moving parts. These charges inter- 
fere with the accuracy of the reading, but 
can easily be dissipated by lightly touching 
the glass above the needle with the finger, 
when the pointer will return to the zero 
position. Overloading an instrument be- 
yond its maximum scale reading opens the 
way toward poor satisfaction with its be- 


. havior, as does leaving in circuit instru- 


ments designed for intermittent use. When 
properly treated, electrical instruments re- 
quire little attention bevond occasional cal- 
ibration, and their maintenance expense 
should be nominal. High precision is at- 
tained, even in many switchboard instru- 
ments now on the market, but unless rea- 
sonable care is taken to avoid abusing such 
apparatus the money expended to secure 
accuracy is largely -wasted. 


Letters on 


Communications intended for publication in this 
department must be received at this ofice not later 
than the 1sth of the month prior to the date of 
publication. 


Reversing the Polarity of Generators.| 


I find the many practical letters and other 
articles published in your paper a very great 
help to me, and just what an engineer 
needs to steer him through the many and 
trying problems that come up. I believe 
every man who has charge of engine and 
boiler rooms should have near him a refer- 
ence of some kind so that when trouble oc- 
curs he may refer to it for a remedy, and 
for that reason a single number of the 
AMERICAN ELECTRICIAN should not be miss- 
ing from his desk. Having had consider- 
able trouble at one time with gencrators 
which reversed their polarity, I feel that 
perhaps the remedies I dug out may be in- 
teresting to my fellow readers. There are 
three methods which might be followed in: 
exciting the fields when generators have 
become reversed in polarity. Method 1 is 
used when a machine fails to build up or 
has become reversed, and both bus-bars 
are alive through connection with some 
other station. Method 2 is used when, 
through the grounding of an armature of 
one machine, a blow-out occurs with the 
other machines on the line, so that all be- 
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come reversed; a tie connection with an- 
other station keeping the bus-bars alive, 
Method 3 is followed when all the available 


generators have become reversed and the- 


bus-bars are not alive. When using the 
first method, before separately exciting the 
machine, the shunt field coil should be 
tested in order to ascertain whether there 
is an open circuit in it or not. To sepa- 


E 
Q 


lo: 


Pizins 


AMERICAN ELECTRICIAN 


nection back of the board by means of a 
wire between the lower stud of the normal 
:egative switch of the machine which has 
been built up in the reversed direction and 
the lower stud of the normal positive switch 
of the machine which it is desired to sepa- 
rately excite. (4) As a precautionary meas- 
ure connect a fuse between the lower stud 
of the normal positive switch of the ma- 


Bath Keer. 
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SOLUTION TO MR. HARTMAN’S PROBLEM IN HOUSE WIRING. 


rately excite the machine the procedure is 
as follows: (1) Put one or more machines 
which are not reversed on the line in regu- 
lar service. (2) Close the equalizer circuit 
of the machines and also the equalizer 
switch of the defective machine. (3) Close 
the positive switch of the defective machine 
and after these switches have remained 
closed for a few seconds open the positive 
and equalizer switch of the machine which 
was separately excited and this machine 
may then be started and built up in the 
regular manner. If a defective machine is 
running during the time that it is desired 
to reverse its polarity, the shunt field 
switch should be opened before closing 
the above-mentioned switches. Then a few 
seconds after these switches are closed, the 
field switch may be closed, and the machine 
should then build up as usual. When us- 
ing Method 2, the engineer should proceed 
as follows: (1) Open the field switch of 
the machine it is intended to separately ex- 
(2) Pull out one of the wires from the 
binding post as a precaution. (3) Cut out 
about one-half of the field resistance. (4) 
Close the positive switch of the generator. 
(5) By means of a wire connect the pivot 
of the field switch back of the board with 
the ground. It is preferable to have a fuse 
in circuit with this wire. (6) After this 
connection has been made for a few sec- 
onds, remove it, slowing drawing out an 
arc while so doing. (7) Reinsert the wire 
in the binding post and build up the machine 
in the usual manner. If one or more ma- 
chines still remain reversed change them 
back to normal by Method 1, putting the 
machine just given its right polarity back 
in service on the line. In using Method 3, 
in order to obtain a source from which to 
excite the fields of the other machines, 
build up one of the reversed machines and 
proceed as follows: (1) Open the field 
switch of the machine to be separately ex- 
cited. (2) Remove the wire from the bind- 
ing post of this machine. (3) Make a con- 
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chine which is reversed and the pivot of 
the field switch of the machine it is desired 
to separately excite. (5) After the connec- 
tion has been made for a few seconds re- 
move the connecting wire slowly drawing 
out an arc during the removal. (6) In- 
sert the wire in the binding post again and 
build up the machine in the usual manner. 
Cambridge, Mass. W. A. Dow. 

sea 

Field Circuit Control, 


In enclose herewith a diagram by means 
of which the opening of the field circuit of 
a machine is prevented while the machine 
is In operation. Referring to Fig. 1, in 
which the rotary converter is represented 
as stopped, it is evident that when the 
rotary 1s running the armatures of the mag- 
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Mr. Hartman’s Problem ia House Wiring. 


No solutions were received for Mr. 
Hartman’s problem in house wiring as pub- 
lished in the November number, and since 
his trouble was due to a trifling defect in 
the fuse plug, and not to any error in the 
wiring connections, the problem might be 
deemed unfair. We have received many 
diagrams of connections, which with per- 
fect fuse plugs would overcome the defec- 
tive lighting; but the problem did not call 
for the connections. Fig. 1 shows the cor- 
rect diagram of connections as given by 
the author of the problem, and also shows 
where the trouble was found. A piece of 
solder in the fuse plug S would not allow 
the plug to make contact. 


— ——e 
Mr. Simon’s Problem in Arc Lamp Wiring. 


Enclosed is a solution of Mr. Simon’s arc 
lamp problem published in the November 


Arc Lamps 


FIG. 2.— MR. MAURY’S SOLUTION. 


number. I, 2, 3, 4 and 5 are 35-volt series 
arc lamps, and E is a two-way switch. 
With the switch in the position shown, 
lamps 1, 2 and 3 will be lighted while 
lamps 4 and § will remain unlighted. When 
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FIELD CIRCUIT CONTROL. 


nets drop by gravity and prevent the field 
switches from being opened. When the 
positive bus switch is opened the rotary 
will gradually come to a standstill, and 
after it has stopped the magnets will be 
energized and will lift their armatures, 
thereby permitting the field switches to be 
opened. 
New York City, N. Y. A. J. DUNLOP. 


the switch is in the position indicated by 

the dotted lines, lamps 3, 4 and 5 will light 

and lamps 1 and 2 will be extinguished. 
Greensburg, Pa. J. Harvey BUTLER. 


As a solution to Mr. Simons problem 
in arc lamp connections, I submit the ac- 
companying diagram (Fig. 2). If desired 
three single-pole switches or three plug 
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switches may be used in place of the two 
two-pole switches shown. 
Rossville, Ill. Jack Maury. 
[Similar solutions were also received 
from F, A. Cocker, Salem, Mass.; E. C. 
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FIG. 3.—MR. ROWLEY’S SOLUTION. 


Daggett, London, Tenn.; J. K. Kates, H. F. 
McCullough, Wilkinsburg, Pa.; and N. C. 
Pervier, Cedar Rapids, Ia.—Eniror.] 


I enclose herewith a solution to Mr. 
Simon’s problem published in the Novem- 
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mings,, Devils Lake, N. D.; W. H. Hufft, 
Excelsior Springs, Mo.; D. C. McMeehan, 
Victor, Colo.; J. L. Remaley, Schickshin- 
ny, Pa.; J. C. Runyon, Rahway, N. J.; 
E. J. Schuetzler, San Francisco, Cal., and 
J. F. Smith, Anderson, Ind.—EniTOR.] 


The lamp problem offered by Mr. Simon 
in the November issue may be readily 
solved as indicated in Fig. 4, which shows 
how five series arc lamps might be con- 
nected so that lamp No. 3 will operate with 
lamps No. 1 and No. 2 or with lamps No. 
4 and No. 5; each lamp requiring 35 volts 
and the combination of three lamps in 
series being thrown across the 105-volt 
mains. 

West Lynn, Mass. DUNKLE A. PURCELL. 


[Mr. Purcell’s solution is similar to Mr. 
Simon’s. Similar solutions were received 
from F. A. Bunks, St. Joseph, Mich. ; S. J. 
Chapman, Wabash, Ind.; C. J. Corse, State 
College, Pa.; W. L. Diffendorf, Akron, 
Ohio; J. B. Dillon, Louisville, Ky.; W. K. 
Dimock, Brooklyn, N. Y.; S. Eisner, New 
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FIG. I.—MR. BUTLER’S SOLUTION. 


ber number. Switch Æ may be either a 
single-pole, double-throw knife switch or a 
two-way snap switch. 
Syracuse, N. Y. C. A. RowLEY. 
{Similar solutions were also received 


i 


York City; J. D. Elder, Detroit, Mich. ; 
O. B. Eve, Augusta, Ga.; H. A. Fiske, 
Kingston, R. I.; L. J. Gorilla, Ironwood, 
Mich.; C. M. Hamilton, Charlotte, N. C.; 
O. Hood, Martinsville, Ind.; C. H. Jarvis, 


+ 
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FIG. 4.—MR. PURCELL’S SOLUTION. 


from C. F. Abele, New York City; R. F, 
Becker, Marquette, Mich.; C. D. Bowman. 
Chicago, Ill.; F. B. Bremer, Toledo, Ohio; 
L. W. Duncan, Chicago, Ill.; F. J. Cum- 


Charlotte, Mich.; E. S. Lincoln, Brook- 
line, Mass.; A. F. Lippincott, Spokane, 
Wash.: H. E. Maxson, Scranton, Pa.; 
S. G. FacFadden, Monterey, Mex.; R. Mc- 
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Daniel, Port Arthur, Tex.; C. H. Morri- 
son, San Matio, Cal.; C. W. Petry, Wash- 
ington, D. C.; J. F. Post, New Haven, 
Conn.; W. H. Spahn, Brooklyn, N. Y.; 
R. Q. Swaffield, Elkhart, Ind.; A. H. 
Sweetnam, Chicago, Ill.; A. Weinberg, 
Zanesville, Ohio; and J. R. Wilson, Potts- 
ville, Pa.—EnDITOR.] 


——— Oe 
Fighting a Gas Franchise. 


Your readers will doubtless be inter- . 
ested in the manner in which the local 
lighting company here succeeded in keep- 
ing gas out of Maryville, despite the fact 
that the whole political organization and 
the press were in favor of such a plant. 
The lighting company was charging $8 a 
month each for arc lamps and $2 a month 
each for 32-c.p. incandescent lamps, light- 
ing the city hall free of charge. When 
the contract expired the company was noti- 
fied that if it continued its lighting it would 
receive only $7 for each arc light. Mean- 
while the city council were becoming in- 
terested in gas, and the Daily Tribune was 
boiling with enthusiasm over gas. Not be- 
ing able to supply the lights at the price 
offered, the company shut off the street 
lighting service at the expiration of its con- 
tract, and the city was left in darkness for 
about ten days, when an agreement was 
reached whereby the old price would be 
paid until some other arrangement could 
be effected. Shortly afterwards, a request 
was made by a Chicago capitalist for a 
franchise to build a $70,000 coal gas plant. 
This request was evidently to the liking 
of the council, for they immediately went 
into executive session, passing an ordinance 
and also signing a secret agreement whereby 
they pledged the city to enter into a ten- 
year contract with the gas company ten 
days after the ratification of the ordinance, 
to light the city with gas mantle lamps at 
the rate of $3,500 a year. A special election 
was called to vote on this ordinance, the 
context of which, by the way, was never 
communicated to the public. The election 
notice concluded with the statement: “If 
you vote YES it will be taken by the board 
that you have assented to the granting of 
the franchise in the manner and form and 
according to all the provisions provided by 
said ordinance.” The press being hostile 
to the interests of the electric light com- 
pany, the only way in which the latter con- 
cern could obtain the ear of the public was 
through the publication of a separate paper. 

The company accordingly published a 
four-page paper, which they called the Daily 
Gas News, in which it was clearly pointed 
out that the company was not in any fear 
of competition, and was not fighting a rea- 
sonable franchise, but merely the plan of 
the politicians to wrest from the city an 
outrageous contract in an illegal manner. 
Only four issues of the Datly Gas News 
were required to thwart the scheme of the 
politicians, for matters became so hot that 
the Chicago capitalist withdrew his propo- 
sition. The result is there is no gas in 
Maryville. 


Maryville, Mo. RICHARD PECK. 


Questions 
and Answers 


Inquiries not accompanied by the name and ad- 
dress of the inquirer, will not receive attention. 


Can a three-phase induction motor be run as a 
generator? G. A. P. 

Yes, if it is driven above synchronous 
speed and has its field excited from an al- 
ternating-current source. 


In connecting an indicating instrument to a 
switchboard carrying a low potential alternating 
current, should series transformers be used? 

R. S. 

The use of series transformers even on 
circuits of comparatively low potential 
seems to be increasing. The added con- 
venience in removing or cutting out instru- 
ments for recalibration and the added se- 


` curity for the switchboard operator, more 


than compensate for the slight error in- 
troduced by their use. 


Which would give better service, two engines 
of 8 and g horse-power respectively coupled to 
one shaft, or one engine of 17 horse-power? 

M. D. 

A 17-h.p. engine would be the more eco- 
nomical. The mechanical efficiency or ra- 
tio of the delivered horse-power to the 
indicated horse-power decreases very rap- 
idly as the size of the engine decreases. 
The friction loss and loss by condensation 
in an 8-h.p. engine and a 9-h.p. engine would 
exceed considerably the corresponding loss 
in a 17-h.p. engine. 


I am using woven-wire brushes on a shunt-wound 
bipolar dynamo generating 350 amperes at 110 
volts. I have always had considerable trouble 
with sparking and desire to change the brushes 
for something better. Would carbon brushes 
answer? H. R. L. 

Carbon brushes would undoubtedly give 
better service as regards sparking, but it is 
hardly practicable to use them in this case 
because they would run too hot, the col- 
lecting surface of the commutator being 
designed for copper brushes. You might 
try a set of high-resistance brushes. 


What is the difference between a starting rheo- 
stat and a rheostat for controlling the speed of a 
motor? N. Y. C. 


A rheostat for controlling the speed of- 


a motor does not differ in general construc- 
tion from a starting rheostat. The main 
difference is that the regulating rheostat 
must be capable of carrying current con- 
tinuously without overheating, whereas a 
starting rheostat is designed to carry cur- 
rent for a short time only. A regulating 
rheostat has, therefore, to be much larger 
than a starting rheostat. 


How may I make a horseshoe magnet? K. S. L. 


Horseshoe magnets are made of steel 
similar to that used for making edged 
tools. Tungsten steel is the best for the 
purpose. The bar of steel is first bent to 
shape and then hardened. The steel should 
be so hard that a file will make little im- 
pression on it. After the steel is hard- 
ened, it may be magnetized either by bring- 
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ing it in contact with a powerful magnet, 
such as the pole-pieces of a dynamo, or by 
winding a coil of wire around each leg of 
the horseshoe and sending a strong cur- 
rent through the coil. 


What causes a 20-kw. 220-volt direct-current 
dynamo to at times send out a small ring of sparks 
which completely encircle the commutator. This 
occurs usually on the commutator face about one 
inch from the outside end, but sometimes shows 
the same distance from the other end. Commuta- 
tor compound usually starts this stream of sparks. 
The commutator is in fine condition and the ma- 
chine does not give trouble otherwise. N. M. 


The sparking is probably due to particles 
of dirt that bridge over between the com- 
mutator bars. Commutator compound us- 
ually contains graphite and particles of this 
will cause these fine sparks by connecting 
adjacent bars and by drawing out small 
arcs from the brushes. These fine sparks 
are not harmful nor do they indicate any 
defect in the machine. They are common 
where carbon brushes are used, and if the 
commutator is occasionally wiped off will 
be greatly reduced. 


A 2s0-light generator operating at 125 volts 
has been used three years. The commutator is in 
good condition and the machine is not overloaded. 
Carbon brushes are used and one of them gives a 
great deal of trouble; it gets very hot and burns 
away after a few days’ use. How may I remedy 
this trouble? A. S. M. 

Since the machine is not overloaded the 
excessive heating of the brush is probably 
due to improper commutation. The brushes 
may be located so that there is an exceé- 
sive current in the coil under commutation 
at the moment it is short-circuited by the 


brush. Try rocking the brushes. back a. 


little, if this can be done without spark- 
ing. If the brush has too low a resistance, 
excessive current may flow through it dur- 
ing commutation and this may account for 
your trouble. 


How can I change the direction of rotation of a 
shunt-wound motor, of a series-wound motor and 
of a compound-wound motor? What is the effect 
of weakening the field of a shunt-wound motor, 
and also of a series-wound motor? Why? E. M. 

The direction of rotation of a motor may 
be changed by reversing the current either 
through the armature or through the field 
coils; but not through both. If-both are 
changed the motor will run in the same 
direction as it did before the change was 
made. Weakening the field of a shunt- 
wound or of a series-wound motor would 
result in an increase in speed in both cases. 
Since the counter e.m.f. of a motor is di- 
rectly proportional to the number of lines 
of force cut, the armature must revolve 
more rapidly with a weakened field in or- 
der to generate the necessary counter e.m.f. 


Is it possible to obtain a two-phase current from 
a three-phase current by using three-transformers? 
I have a three-phase generator and testing board 
and would like to have this equipped for two-phase 
work if possible. C..P: 

You can obtain two-phase current from 
a three-phase line by ‘the use of three 
transformers; but two transformers would 
answer, and would be preferable. These 
may be connected according to the Scott 
method. The primary of the first trans- 
former is connected to the center of the 
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primary of the second transformer, and 
the number of turns on the secondary of 


the first transformer should be 2 =- V3 
times the number of turns on the secondary 
of the second transformer, the primary 
turns of both transformers being equal in 
number. 


When installing transformers in districts how 
much greater capacity than needed should be pro- 
vided for probable increase in load? S. E. 

This is rather difficult to answer. There 
are two ways in which unnecessarily large 
transformers cause a loss to central sta- 
tions: I. Interest and depreciation on the 
extra investment involved. 2. Increased 
core loss. The total yearly loss per kilo- 
watt of surplus transformer capacity varies 
with average size transformers from $3 to 
$4. The only way to gauge the maximum 
load on a line to which a transformer 1s 
connected is to place a demand indicator 
in series with the transformer, connecting 
it to the secondary of the transformer, un- 
less this is large, in which case it should 
be connected to the primary. The maxi- 
mum load being thus made known it is 
then a question depending on the condi- 
tions whether or not to install a larger 
transformer. The.transformer will stand a 
continuous overload and probably this over- 
load capacity will be sufficient to take care 
of the increased demand for some time; 
or the demand indicator may be left in 
circuit permanently and no increase in 
transformer capacity provided until the de- 
mand indicator would so indicate. 


Will a current-transformer of a certain capacity 
and a known ratio of transformation used with 
an indicating wattmeter give a true reading using 
the formula, ratio of current transformer times 
wattmeter reading equals true watts? W. W. 

No. Instrument transformers do not cor- 
rectly perform their function of delivering 
to the meter those fractions of line pres- 
sure and of line current called for by their 
ratios. The pressure delivered from the 
secondary coils of a pressure transformer 
will vary with the amount of load that is 
put upon the transformer by reason of the 
impedance drop in its coils. Where watt- 
meters are supplied through a transformer 
phase displacement between the primary 
and secondary electromotive forces takes 
place. The error in the case of a current 
transformer arises not directly on account 
of the impedance of the coils, but because 
not all of the primary current is trans- 
formed, part being used to magnetize the 
core. When this component is subtracted 
vectorially, the remainder is transformed at 
the true ratio. Consequently two errors 
are introduced: the quantity of secondary 


` current is too small, unless the ratio of 


the transformer is changed by removing 
the proper number of turns from the sec- 
ondary coil; and the phase of the secondary 
current is different from the phase of its 
primary. You will find this matter fully 
discussed in a paper read before the Amer- 
ican Institute of Electrical Engineers by 
J. D. Nies; the title of the paper being 
“Some Notes on Polyphase Metering.” This 
paper is printed in the April, 1905, Proceed- 
ings of the American Institute of Electrical 
Engineers. 
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New Apparatus 
and Appliances 


REVERSIBLE SINGLE WIRE CLEAT. 
Figs. 1, 2 and 3 show a new form of 
single wire cleat brought out by H. D. 
Murdock, of Pittsburg, Pa. A particular 


FIG. I.—REVERSIBLE WIRE CLEAT. 


feature of this cleat is the reversible top 
by means of which two different sizes of 
cleats in combination with a bottom piece 


FIG. 2.—REVERSIBLE WIRE CLEAT. 


may be formed. Two bottom pieces can 
also be combined to form a larger cleat, 
as indicated in Fig. 3. By knocking out 
a small rosette in the bottom piece a screw 


FIG. 3.—REVERSIBLE WIRE CLEAT. 


or tack can be used to hold the bottom 
independent of the top. 


DOUBLE-JOINT DESK FIXTURES. 
The accompanying illustrations show a 


FIG. 4.—DOUBLE-JOINT DESK PORTABLE, 


new line of double-joint desk fixtures placed 
on the market by McLeod, Ward & Co., 
of New York City. As the name implies, 
there is a double-joint movement near 
the base, and a single-joint movement at 
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the socket, enabling a light to be placed 
at any point desired within the range of the 
fixture without loosening or tightening 
screws. The joints are so constructed that 
they may be moved freely without strain- 
ing or in any way injuring the flexible plate 
which is concealed in the tubes. One style 
of these fixtures is arranged with two brass 
clamps, which can be fitted over a roll-top 
desk and then tightened in place, making 
a perfectly rigid fixture. Another style is 
arranged with a back clamp similar to 
that used on the Kinsman desk lamp, which 
has an adjustable front clamp. The fixtures 


FIG. 5.—FIXTURE FOR ROLL-TOP DESK. 


are all fitted with telescoping tubes simi- 
lar to those used in the well known Kins- 
man desk fixtures. This makes them suit- 
able for small or large desks. The fixtures 
are well constructed, and with the old line 
of desk fixtures manufactured by the com- 
pany cover the lighting field pretty thor- 
oughly. 


IMPROVED GATE VALVE. 

The Lunkenheimer Company, of Cincin- 
nati, Ohio, has brought out the gate valve 
shown in section by Fig. 6 herewith, 
which, it is claimed, embodies many im- 
provements. The valves are made of iron 
with bronze trimmings, in three different 
weights for working pressures of 125, 150 
and 250 pounds per square inch, and are 
also made in bronze for 150 and 250 pounds 
pressure. The valves are made with sta- 
tionary stem or with outside screw and 
yoke. The seat rings as well as the wedge 


FIG. 6.—GATE VALVE. 


disc, may be renewed when worn. That 
portion of the valve body which receives 
the seat rings is threaded to the angle of 
the tapers of the valve disc. The seat 
rings are also threaded and faced off 
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straight and when screwed in place are 
said to fit accurately the tapers of the disc. 
The disc in both forms of valve is made 
of bronze up to and including the 6-1n. 
size, above which they are made of iron 
with bronze seat trimmings. These rings 
are forced on the disc, a flange on the ring 
being flared out in a groove cut at an angle 
in the iron disc. There is thus no danger 
of the rings dropping off. Either pattern 
of the gate valves can be packed under 
pressure when wide open. The stuffing box 
in the valve with the stationary stem, is 
made of bronze, and is tightly screwed into 
the hub. In the valves with outside screw 
and yoke both the gland and stuffing box 
are lined with bronze bushings. The discs 
are accurately guided in the bodies, and 
by means of the guides, the stems are re- 
lieved of all side strains, which have a 
tendency to wear out threads. The stems 
in both forms of valves are made of rolled 
tobin bronze. All parts of the valve are 
heavy and compact, and the valves are not 
affected to any appreciable extent by expan- 
sion or contraction. 


PORTABLE MOVING COIL GALVANOMETER. 

The Leeds & Northrup Company, of 
Philadelphia, has brought out the portable 
moving coil galvanometer shown herewith, 
a novel distinguishing feature of which is 
the method of suspending and winding the 
moving system. The suspension consists 
of upper and lower filaments, and in this 
particular differs from the pivot and jewel 
ordinarily used in instruments of the port- 
able type. The magnetic field is produced 
by a U-shaped cast iron permanent magnet 
having inwardly directed poles at one end 
so as to have north polarity only on one 


FIG. 7.—-PORTABLE GALVANOMETER. 


side of the air gap separating the poles and 
south polarity only on the other side of the 
air gap. The magnet is slotted so as to ac- 
commodate the moving system. The air 
gap between the poles being very short, the 
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field is uniform and intense. The moving 
system consists of four flat coils of very 
fine wire wound alternately in opposite di- 
rections, so as to produce alternate north 
and south poles when viewed from one side. 
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WESTINGHOUSE “TYPE C” TRANSFORMERS. 

The Westinghouse Electric & Manufac- 
turing Company has placed upon the mar- 
ket a new line of core type transformers 
known as Type C. The transformers have 
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FIG. 8.—PORTABLE GALVANOMETER.—FIG. 9. 


These coils are held between two aluminum 
disks, b, and suspended in such a manner 
that normally only a portion of each coil 
extends into the air gap between the mag- 
net poles, though at all times only about 
one-half of the coil surface is between the 
pole faces. It is evident, therefore, that 
when current is passed through the coils 
two of the coils of like polarity will then 
swing around to inclose the greatest num- 
ber of lines of force, while the other two 
coils of like polarity will be repelled. The 
aluminum discs, b, also serve the purpose 
of damping the system and rendering it 
dead-beat. The galvanometer can be given 
a high, medium or low resistance by con- 
necting the coils in series, series-parallel 
or parallel. The suspensions consist of 
three wire filaments. To give the entire sys- 
tem resiliency in the event of sudden jars, 
the upper suspension terminates in a spiral 
spring, c, and the lower suspension is at- 
tached to a long flat phosphor bronze spring, 
d. An additional protection against exces- 
sive strains on the moving system is pro- 
vided by means of two guards, E. These 
guards have clearance holes to provide for 
the rotation of the system, but limit the 
sidewise movement or play of the system, 
thereby arresting the movement of the coil 
due to any sudden shock. The movement 
of the system vertically is limited by the 
pole-faces of the magnet. The torsion head, 
f, provides a delicate zero adjustment and 
by means of the screw, g, operating in an 
annular groove, h, engages the end of the 
groove and thus acts as a stop to limit the 
extent to which the torsion head may be 
turned. The magnet with its complete mov- 
ing system and scale is mounted in a highly 
polished mahogany case having a circular 
opening in the top protected by a glass win- 
dow for the scale. The binding posts are 
securely mounted as indicated and are ar- 
ranged to clamp large or small wires. The 
outside dimensions of the case are 5 ins. by 
214 ins. by 31⁄4 ins. high. 


operating characteristics closely approximat- 
ing those of Westinghouse type O. D. trans- 
formers, and are intended for general dis- 
tribution service on 6o-cycle circuits oper- 
ating nominally at 1,050 and 2,100 volts, 
although they will operate successfully on 


FIG. IO0.— FRONT VIEW OF TRANSFORMER. 


voltages up to 1,200 and 2,400. They are 
manufactured in sizes from .6 to 50 kilo- 
watts and are divided into classes accord- 
ing to the voltages of the secondary. Class 
200 may be connected for either 105 or 210 
volts, and class 400 for 210 or 420 volts. 
The transformer is enclosed in a cast iron 
case with felt gaskets under the lid, so as 
to make the transformer absolutely weath- 
er-proof. For sizes above 20 kilowatts the 
case is corrugated to increase the radiating 
surface. Hanger irons are provided by 
which any transformer up to and including 
30 kilowatts may be mounted on a pole. 
The core of a type C transformer is built 
up of carefully annealed steel punchings. 
The primary and secondary coils are placed 
on the long sides of the core, the lamina- 
tions of which are clamped together at 
top and bottom by suitable end frames. The 


[VoL. XVII. No. 12. 

low-tension winding is composed of one coil 
per leg, each coil having two sections so 
connected that the inner section of one leg 
is in series with the outer section of the 
other leg. This arrangement results in a 


FIG. II.—INTERIOR VIEW OF TRANSFORMER. 


secondary winding of two similar parts 
both as to resistance and reactance, and in- 
sures equal loading of each primary coil 
irrespective of the method of loading the 
secondary. A balanced voltage is thus 
maintained on the two sides of a three- 
wire distributing system irrespective of the 
load. The high-tension winding is divided 
into two coils per leg to reduce the volt- 
age between laycrs of the winding to a low 
value. The construction allows the use of 
a circular coil, which has many advan- 
tages. All insulating parts between layers 
of the winding and between high and low 
tension coils are cylindrical in form, elimi- 
nating sharp corners, which are harmful to- 
insulating material. The windings are so 
disposed and oil ducts so provided that a 
free circulation of oil between coils and 
core is obtained, insuring ready dissipation 
of the heat and preventing deterioration of 
the insulation. Very careful attention has 
been paid to the insulation and liberal al- 
lowances made to insure a high factor of 
safety. All coils are wound to exact di- 
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FIG. I12.—REAR VIEW OF TRANSFORMER. 


mensions and all insulation is cut to gauge, 
so that corresponding parts of all trans- 
formers of the same capacity are inter- 
changeable. 


DECEMBER, 1905. | 


OTIS FEED-WATER HEATER. 

Fig. 13 herewith shows a patented feed- 
water heater recently introduced by the 
Stewart Heater Company, of Buffalo, N. 
Y. Fig. 14 is a vertical section of the 
oil separator and water chamber in line 
2-2, Fig. 13, and Fig. 15 is a similar section 
with the baffle plates omitted. <A frag- 
mentary transverse section of one of the 
baffle plates is shown in Fig. 16. Refer- 


FIG. 13.—FEED-WATER HEATER. 


ring to Fig. 13, A is the upright cylin- 
drical shell of the heater having the us- 
ual conical bottom 4’ provided with a mud 
blow-off a. B is the cold water inlet and 
C the hot water outlet; D is the upper flue 
sheet and E the steam chamber surmount- 
ing it and divided by the partition, e, into 


FIG. I4. 


the inlet and outlet compartments, £’ 
and E”, respectively; G is the water cham- 
ber and HH’ are the two groups of tubes; 
I is a drain pipe for the oil and conden- 
sation. JJ indicate a pair of perforated 
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baffle plates arranged in the chamber G 
so that the exhaust steam entering the 
chamber is compelled to pass through the 
openings, j, before escaping through the 
other set. The baffle plates are provided 
with openings over practically their entire 
surface, and each opening is bounded by a 
guard rim, flange, or nipple, j’, as shown 
in Fig. 16. In the engraving two baffle 
plates are shown; these rest upon the bot- 
tom of the chamber G while their upper 
ends are arranged in the apex of the 
angle formed by the inclined flue sheets g. 
The plates are provided with notches, j', 
to permit the passage of oil and water 
from the portion of the chamber G on 
the outer sides of the plates to the central 
portion. The plates are held in their prop- 
er positions by tie-bolts, k. A series of 
horizontal baffle ribs, J, project inwardly 
from the sides of the chamber. These 
ribs prevent the steam from carrying the 
oil and water of condensation through the 
ascending series of flues H’. 

In the use of the apparatus the exhaust- 
steam entering the inlet-compartment E’ 
descends through the tubes, H, into the oil 
and water chamber G, passes through the 
openings of the baffle-plates, J, and ascends 
thence through the tubes, H’, into the out- 
let compartment, Æ’, from which the uncon- 
densed residue of the exhaust-steam es- 
capes through the outlet f’. Any oil car- 
ried over from the engine-cylinder with 
the exhaust-steam flows down the faces 
of the baffle-plates and collects in the low- 
er portion of the chamber G, whence itis 
discharged through the waste-pipe, I, the 
oil deposited upon the baffle-plates being 
prevented from running through their 
openings by the guard-flanges, j’. To fa- 
cilitate the dripping of the oil from these 
flanges, they are tapered toward their out- 
or ends, as shown in Fig. 16. The cham- 
ber, G, forms a casing for the oil-separat- 


or, as well as a water collecting or con- 


densation chamber. As this chamber is lo- 
cated in the lower portion of the shell or 
opposite the cold-water inlet, where its 
contents are coolest, the chamber and the 
baffe-plates, J, remain comparatively cool, 
and the oil contained in the steam is there- 
fore chilled or reduced in temperature upon 


H 


FIG. I5. FIG. 16. 


entering the chamber, thus greatly promot- 
ing its separation from the steam. By thus 
combining the oil-separator with the cooled 
condensation-chamber the oil is said to be 
extracted so thoroughly that the uncon- 
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densed residue of the exhaust-steam can be 
used for other heating purposes. By ar- 
ranging the guard-flanges, 7’, of the open- 
ings, j, on both sides of the baffle-plates 
the latter will intercept the oil from either 
side of the chamber, G, thus permitting the 
pipe connections to the steam-inlet, f, and 
outlet, f’, to be reversed, if desired, with- 
out affecting the oil-separating capacity of 
the apparatus. To prevent back pressure, 
the aggregate area of the perforations of 
each baffle-plate exceeds the area of the 
steam inlet, f. 


ELECTRICALLY CONTROLLED OIL SWITCHES. 

Figs. 17 and 18 show respectively a front 
and a rear view of a 15,000-volt electrical- 
ly controlled oil circuit-breaker made by 
the Hartman Circuit Breaker Co., of Mans- 
field, Ohio. The panel containing the oil 
switch, operating solenoids and overload 
relays, can be installed at any convenient 
point in the station and operated from the 
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FIG. I17.— FRONT VIEW OF CIRCUIT-BREAKER. 


main switchboard by means of a small 
double-throw switch. The rotary movement 
used in opening and closing the Hartman 
switch readily lends itself to solenoid con- 
trol. The usual operating handle is re- 
placed by a steel sprocket wheel. The link 
belt which engages the sprocket wheel is 
attached at one end to the movable 
core of the closing solenoid and at the 
other end to the core of the opening sole- 
noid. The downward movement of the 
core of the larger solenoid effects the clos- 
ing of the switch and the same movement 
of the core of the smaller solenoid effects 
the opening of the switch. The small dou- 
ble-throw switch for operating the indi- 
cating lamps on the main switchboard is 
located on the operating shaft back of the 
sprocket wheel. The operating current is 
derived from the exciters, a storage bat- 
tery or any convenfent source of direct- 
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current supply. The solenoids can be 
wound for any standard voltage. When 
an automatic switch is required the overload 
relays are placed on the same panel, and 
the operation of the plunger of either re- 
lay will close the direct-current circuit 
and effect the opening of the circuit- 
breaker. A combined overload and inverse 
time limit relay is shown in Fig. 17. The 
time limit operates on the vacuum prin- 
ciple, the admission of a smaller or greater 
quantity of air into the brass tube con- 
taining the plunger having the effect of 
retarding or accelerating the movement of 
the latter. On an ordinary overload the 
automatic opening of the circuit-breaker 
may be delayed for any desired period up 


FIG. 18.—REAR VIEW OF CIRCUIT-BREAKER. 


to 10 seconds. The heavier the overload, 
however, the quicker will be the action of 
the plunger, and an excessive overload or 
short circuit will cause the plunger to act 
almost instantly. The switch shown in Fig. 
18 is a three-pole standard, type C switch, 
which is made for potentials up to 22,000 
volts. The live parts of each pole are 
enclosed in a cell made of specially treated 
indurated fibre. The contacts are of the 
laminated, double-break type and the oil 
tanks are moulded in such a way as to 
isolate each breaking point. 


DOUBLE-ENDED HORIZONTAL 
BOILER. 
Fig. 19 shows the double-ended water- 
tube boiler built by the Parker Boiler Com- 
pany, of Philadelphia, Pa. The drums are 
constructed in accordance with the very 
latest practice, using the best material and 
riveting of the highest efficiency. The 
diaphragm of 1%-in. steel plate is riveted 
to the shell and arranged to form a pocket 
at the front to collect the scale discharged 
from the tubes. The anti-priming valve 
is hinged to the diaphragm head and serves 


WATER-TUBE 
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as a manhole for the lower chamber. The 
bottom of the drum below the level of 
the nipples leading to the elements forms 
the. sediment pan or mud drum. An in- 
verted angle with closed ends is placed 
along the bottom of the. drum and over 
the blow-off opening, making the blow-off 
effective for its full length. The tubes 
are expanded into the junction boxes, which 
are like return bends, holding two tubes. 
This arrangement permits the free expan- 
sion of every tube without strain on any 
joint. The flexibility of the construction is 
such that the boxes can be separated several 
inches at any point for admittance to the 
baffles or for renewing a tube, giving suf- 
ficient opening to permit the removal of 


FIG. I9.—PARKER WATER-TUBE 


18-ft. tubes in a 1o0-ft. fire room. Each 
tube is accessible for removal. In high boil- 
ers, the lower row of tubes is usually in- 
clined, giving access to the baffles and 
lower tubes without lifting the boxes. The 
tubes above the top baffle form the feed 
element. The inlet end is connected to the 
drum with an expanded nipple, and the feed 
connection is made to the top rear junc- 
tion box beyond the non-return valve. The 
flow in the element is forward and back al- 
ternately through each tube in the top row, 
then down to the next row, and so on, final- 
ly discharging through a vertical upcast in- 
to the rear drumhead above the diaphragm. 
A blow-off connection is made at the bot- 
tom end of the feed element, and water 
can be forced through the entire element 
under full boiler pressure. The lower or 
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evaporating elements are two tubes wide, 
passing the water twice across the furnace 
at each level. The connection to the drum 
at the upper or induction end is made by 
an expanded tube entering an “inlet?” box 
which supplies two elements, each having 
a brass non-return valve in the top junc- 
tion box, and the lower end of each ele- 
ment is connected to the steam chamber by 
an independent upcast. The baffles to di- 
rect the course of the gases are mace up 
of small fire tiles resting on the tubes. The 
illustration shows a 700 h.p. boiler fired at 
both ends with inclined stokers and equip- 
ped with a superheater. The working pres- 
sure is 200 lbs. The lower tubes are in- 
clined to give space for the superheater, 


BOILER WITH SUPERHEATER. 


and as much heat can be passed direct to 
the superheater as desired. The heating sur- 
face is as follows: Economizer surface, 3,000 
sq. ft.; evaporating surface, 4,000 sq. ft.; su- 
perheating surface, 375 sq. ft. The grate 
surface 1s 140 sq. ft. The boiler proper, with- 
out the economizer and with a single grate 
is rated at 400 h.p., but by doubling the 
grate surface it has been run up to 940 h.p. 
The addition of the economizer keeps the 
flue gases down to about 400°, and makes 
the economy very high for that rate of 
working. Aside from the economy in space 
obtained, the advantages claimed for this 
boiler are as follows: The scale can be 
removed from the tubes automatically while 
the boiler is in operation; the flexible con- 
struction permits the independent expansion 
of every tube; the combination of boiler 
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and economizer in one setting, with the 
downward course of the water and steam 
in the tubes, increases the efficiency of the 
heating surface by bringing the coolest 
water next to the coolest gases; the strong 
non-reversible flow make burnt tubes im- 
possible, as distinguished from the uncer- 
tain circulation in inclined tubes; the in- 
side circular hand-hole covers, held to their 
seats by the pressure, with conical ground 
joints, require no cleaning nor packing, and 
do not become leaky; and the separate 


chambers for steam and for water, with . 


anti-priming valve between, make wet steam 
impossible. 


THE “LOEW” CLOSED FEED-WATER HEATER. 

It is a well-known fact that when water 
is heated in a tube, the center is not heated 
as rapidly as the outer surface of the water. 
Bearing this fact in mind the Loew Sup- 
ply & Manufacturing Company, of Cleve- 
land, Ohio, has designed the feed-water 
heater shown by Fig. 20 herewith, so that 
when water traveling through the tubes 
reaches the several ports at the top and 
bottom of the various sections the course 
of the water is changed, the water thor- 
oughly mixed and the temperature thus 
equalized. The heater is also arranged to 
pass the water six times through the ex- 
haust. Ample space for expansion after 
heating is allowed, so that friction from 
this cause is minimized. The cold water 
entering the water inlet is carried up to a 
double port at the top of the heater where 
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section, etc., to the final double port and 
down through the sixth section to the out- 
let. The heater is built of cast iron with 
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apen surface of the tubes for cleaning pur- 
poses is desired the top heads may be easily 
removed and the bottom unbolted and 
dropped down. 

——___.__.¢-9- 


ANNUAL MEETING OF WESTINGHOUSE 
MANAGERS. 


The annual convention of the district 
managers of the Westinghouse Electric & 
Manufacturing Company was held Novem- 
ber 13-16, at the general offices of the com- 
pany at East Pittsburg. Mr. R. L. War- 
ner, New England manager of the com- 
pany, acted as chairman of the meetings, 
which were attended by the following rep- 
resentatives of the company: C. S. Pow- 
ell, general agent, New York City; W. F. 
Zimmerman, representative, New York City; 
Maurice Coster, manager export depart- 
ment, New York City; W. C. Webster, as- 
sistant to second vice-president, New York 
City; F. H. Shepard, New York City; G. 
Pantaleoni, general southwestern manager, 
St. Louis, Mo.; J. R. Gordon, manager, At- 
lanta; H. H. Seabrook, manager, Balti- 
more; D. E. Manson, manager, Boston; 
C. W. Underwood, manager, Buffalo; T. 
P. Gaylord, manager, Chicago; C. W. Re- 
gester, manager, Cincinnati; G. B. Dusin- 
berre, manager, Cleveland; J. E. Johnson, 
manager, Dallas; L. M. Cargo, manager, 
Denver; C. F. Medbury, manager, Detroit; 
T. J. McGill, manager, Minneapolis; C. A. 
Bragg, manager, Philadelphia; W. F. 


GROUP OF DISTRICT MANAGERS OF THE WESTIN GHOUSE ELECTRIC & MANUFACTURING CO. 


its course is changed and the water mixed. 
It then passes down the second section of 
tubes through a cored passage to the port 
at the bottom where the same change is ef- 
fected; the water passing through the third 


straight seamless brass tubes. The top tube 
plate is free to move so as to allow for 
the expansion of the tubes when hot. A 
hand-hole is provided at the bottom of the 
heater for cleaning purposes, and when an 


Fowler, manager, Pittsburg; D. E. Webster, 
manager, St. Louis; W. W. Briggs, man- 
ager, San Francisco; M. P. Randolph. man- 
ager, Seattle; Paul T. Brady, manager, 
Syracuse. 
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At the opening session, which was held 
Monday morning, addresses were delivered 
by Mr. E. M. Herr, first vice-president of 
the company; by Mr. Frank H. Taylor, sec- 
ond vice-president, and by other officials. 
During the. four days of the convention 
papers on topics of general interest were 
read by many of the offictals and managers 
and by representatives of allied companies. 
On Wednesday evening the delegates and 
representatives of the local Westinghouse 
companies were entertained at the Hotel 
Schenley by Mr. Herr. 


OBITUARY. 


MR. BEAUCHAMP H., SMITH, second vice- 
president of the S. Morgan Smith Company, of 
York, Pa., died at his home in Los Angeles, Cal., 
on November 1, at the age of 36 years. Mr. 
Smith went to Los Angeles about five years ago 
for the benefit of his health and has since re- 
_ sided there in the hopes of a complete and per- 
manent recovery. 


MR. CHARLES CUTTRISS, inventor of the 
Cuttriss syphan recorder and head of the elec- 
trical department of the Commercial Cable Com- 
pany, shot himself in his home in’ New York 
City on November 18, during a fit of temporary 
dementia caused by poor health. Mr. Cuttriss 
was a native of Bedford, England, and at the 
time of his death was 56 years of age, He is sur- 
vived by a widow and three children. He gradu- 
ated from Glasgow University, where he was a 
student and protege of Lord Kelvin, of whose 
submarine cable apparatus he made a special 
study for years. For twenty-one years, Mr. Cut- 
triss has been in the employ of the Commercial 
Cable Company and had traveled in the interests 
of the company almost everywhere the company’s 
wires lead. He was a member of the American 
Institute of Electrical Engineers, the British In- 
stitute of Electrical Engineers and the New York 
Electrical Society. 


PERSONAL. 


MR. ROBERT F, McDOBLE, consulting en- 
gineer, of San Francisco, has severed his con- 
nection with the Abner Doble Company, in order 
to resume his individual practice, ` 


MR. I. E. STOREY, the electric motor de- 
Signer and inventor, has removed to Madison, 
Wis., in order to carry out to better advantage 
his work with the Northern Electrical Manu- 
facturing Company. 


MR. CLOYD MARSHALL has resigned his 
position as engineer of the Union Electric Light 
& Power Company, of St. Louis, and has become 
connected with the American De Forest Wireless 
Telegraph Company at St. Louis. 


MR. CHARLES C. REMSEN, of the Sprague 
Electric Company, and Miss Mary Edna fiske, 
were married in St. Paul’s Methodist Episcopal 
Church, Newark, N. J., Nov. 1. Mr. and Mrs. 
Remsen went south on their wedding trip. 


MR. CHARLES W. DODGE, who for the past 
ten years has been interested in engineering in 
New England, has entered the employ of Dodge 
& Day, of Philadelphia, and is at present giving 
his entire attention to extensive alterations and 
additions to the plant of the Link Belt Machin- 
ery Company, Chicago, Il, 

MR. V. C. GILPIN has opened offices at 120 
Liberty Street, where he will represent the Tower- 
Burford knife switches and panel boards, the 
Monarch special lamps and “Arc Burst,” and the 
Acme refilled incandescent lamps. Mr. Gilpin is 
widely known not only in the electrical supply 
trade of New York, but throughout the country. 

MR. E. V. ENSIGN, after eleven years of 
continuous service as superintendent of the Leo- 
minster (Mass.) Electric Light & Power Company, 
has handed in his resignation to take effect in the 
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near future. He will be succeeded by Mr. A, N. 
Clarke, of Boston, a practical business man, who 
is said to be well qualified to take charge of the 
plant. — 


MR. ALFRED E. BRADDELL. the well-known 
electrical engineer and electrical inspector of the 
Underwriters’ Association of the Middle Depart- 
ment, Philadelphia, has resigned that position, and 


on December 1 joins the conduit department of | 


the Sprague Electric Company in New York City. 
Mr. Braddell has a large circle of acquaintances 
in metropolitan and other electrical circles. 


MR. J. B. DILLON, traffic manager of the 
Western Union office at Louisville; Ky., has been 
offered the position of chief operator. for the 
company at Memphis, Tenn., and entered upon 
his new duties November 15. Mr. Dillon has 
been with the Louisville office for several years, 
starting as check boy and working his way up to 
his recent position of traffic manager. He has 
the reputation of being a fine operator and an 
expert electrician. 


MR. H. D. ENDERISS has become associated 
with Mr. Louis J. Costa, 1229 Real Estate Trust 
Building, Philadelphia, Pa., and they will together 
represent the various firms whose interests in 
Pennsylvania and surrounding States have here- 
tofore been looked after by Mr. Costa alone. 
Among the concerns represented by Messrs. Costa 
& Enderiss are the Jandus Company, the Chase- 
Shawmut Company and the Keystone Electrical 
Instrument Company. 


MR. R. M. VAN VLEET, until recently as- 
sociated with the Tittsburg office of the Cutler- 
Hammer Manufacturing Company, has been made 
manager of that company’s Chicago office. Prior 
to his connection with the Cutler-Hammer Com- 
pany, Mr. Van’ Vleet was electrical superin- 
tendent of the Columbia Iron Works, Port Huron, 
Mich., and his many years of practical experience 
in the electrical field have qualified him to effi- 
cienly look after the interests of his company 
in his new field. . 


MR. C. W. KELLOGG, who has had charge 
of the Brockton plant of the Edison Electric 
Illuminating Company, succeeding Mr. Preston 
Player, who was promoted fifteen months ago to 
the Blue Hill station, has been notified that Stone 
& Webster propose to transfer him to their plant 
in E] Paso, Texas. There he will have charge of 
the station which furnishes light for the city and 
power for the trolley lines. Mr. A. F. Nelson will 
succeed him in immediate charge, and it is said 
that the Brockton and Lowell plants will be com- 
bined under the district management of Mr. N. T. 
Wilcox, of the latter city. 


MR. A. P. PECK, who is well known in the 


Middle West as a successful salesman of electrical 
machinery, has joined the Allis-Chalmers Com- 
pany and will hereaftcr be connected with the 
New York office of that company. He will travel 
throughout the New York district, giving particu- 
lar attention to the sale of power and electrical 
machinery.. Mr. Peck is an associate member of 
the American Institute of Electrical Engineers. 
He is a native of Chicago and was graduated from 
Purdue University, becoming identified immediate- 
ly with the electrical engineering department of 
the Chicago World's . Fair as assistant engineer 
of arc lighting. Since then he has represented 
successively the Westinghouse Electric & Manu- 
facturing Company, the New York Belting & 
Packing Company, the Chicago Edison Company 
and the National Electric Company. 


TRADE PUBLICATIONS. 


POLYPHASE INDUCTION MOTORS. Na- 
tional Electric Company, Milwaukee, Wis.—Bul- 
letin No. 359, describing the 25 and 6o-cyle in- 
duction motors built by the company. 


STEAM ENGINES. The Westinghouse Ma- 
chine Company, East Pittsburg, TPa.—Catalogue 
W. M. 7004, describing in full the Westinghouse 
“Standard” engine. The general make-up of the 
catalogue is exceptionally good. 


ELEVATORS.—A handsomely executed cata- 
logue of standard size issued by the Otis Elevator 
Company of New York, illustrating and describ- 


a 


[Vor. XVII. No. 12. 


ing, in general, elevating machinery and appara- 
tus manufactured by the company. 


ELECTRICAL MEASURING INSTRUMENTS. 
The Simplex Company, Newark, N. J.—A pocket- 
size advance catalgue illustrating the complete 
line of portable and switchboard measuring in- 
struments for both direct and alternating current 
circuits, 

TOOLS. Brown & Sharpe Manufacturing Com. 
pany, Providence, R. I.—A new edition of the 
company’s Machinist’s Tool Catalogue, devoted to 
tools too numerous to mention. The entirely new 
products of the company are enumerated on a 
colored insert. 

TELEPHONES. Stromberg-Carlson Telephone 
-Manufacturing Company, Rochester, N. Y., and 
Chicago, Ill. — A pocket-size booklet telling 
briefly some of the advantages of a prate tele- 
phone system and illustrating a few of the differ.’ 
ent styles of telephones built by the company. 


HOISTING ENGINES.—C. W. Hunt Com- 
pany, West New Brighton, N. Y.—Catalogue No. 
os8, devoted to “Hunt” steam hoisting engines. 
The engines described in the catalogue are un- 
usually massive in construction, and especially de- 
signed for heavy duty in continuous service. 

BELT - DRIVEN, DIRECT - CURRENT MA- 
CHINERY. Crocker - Wheeler Company, Am- 
pere, N. J.—Bulletin No. 61, superseding Bul- 
letin No. 46, devoted to Form D, belt-type, di- 
rect-current machines, the motors ranging in 
size from 10 to 275 horse-power and the dyna- 
mos from 9 to 225 kilowatts. 


MECHANICAL DRAFT. B. F. Sturtevant 
Company, Hyde Park, Mass.—Pocket-size Bulletin 
No. 75, entitled ‘Mechanical Draft. What It is. 
What It Does.” The difference between forced 
and induced draft is pointed out and illustrations 


. are given of plants using both, the Sturtevant 


system of mechanical draft, of course, being used. 


MEASURING INSTRUMENTS. Keystone 
Electrical Instrument Company, Philadelphia, Pa. 
—Publication No. XIII, illustrating and describ- 
ing Keystone standard reading instruments for 
direct-current circuits in switchboard and por- 
table types. These latter include voltmeters, am- 
meters, milli-volt and am-meters, ohmmeters, and 
volt-ammeters, 


GRINDERS. Stow Manufacturing Company, 
Binghamton, N. Y.—A circular descriptive of 
the new heavy stationary or portable emery grin- 
der, electrically driven, brought out by the com- 
pany. Multi-speed is obtained through the Stow 
motor, which, as is well known, requires no con- 
troller or rheostat, speed variation being secured 
by changing the magnetic reluctance of the field. 


STEAM TURBINES. General Electric Com- 
pany.—A well-illustrated catalogue showing some 
representative installations of Curtis steam tur- 
bines which are briefly described in the titles. 
The first machine was placed in commercial service 
October 1, 1902. Curtis turbines now in daily 
commercial service have a rated capacity of over 
135,000 kilowatts and an overload capacity of over 
202,300 kilowatts. i 


BELT PREPARATIONS. Cling-Surface Com- 
pany, Buffalo, N. Y.—A special publication en- 
titled “The Effect of Preparations Applied to 
Belts,” giving the results of some interesting 
tests made with various belt preparations at Cor- 
nell University. The comparative values of the 
various belt preparations on the market when 
tested under the same working conditions are 
given. The booklet is a decided addition to belt- 
ing literature. 


BUSINESS NEWS. 


AMERICAN ELECTRICAL HEATER COM- 
PANY, Detroit, Mich., has moved its New York 
offices from 35 Dey Street to 7 and g Warren 


Street. 


O. S. WHITLOCK & CO., West Orange, N. J., 
have recently removed their factory from Newark 
to the above address, where they have a larger 
factory and much better facilities for handling 
their growing business. 


DECEMBER, 1905. | 


AMERICAN ELECTRIC SIGN COMPANY, 
Boston, Mass., has removed from 133 Summer 
Street to larger quarters at 44 High Street, where 
it will have much better facilities for handling 
its increasing business. 


THE LEE ELECTRIC LIGHT COMPANY 
Clarinda, Ia., contemnlates entering the ice mak- 
ing and cold storage field, in connection with its 
electric light and power business, and would be 
pleased to receive catalogues and price lists from 
dealers in this class of machinery. 


THE O. C. WHITE COMPANY, Worcester, 
Mass., suffered from a fire recently, which threat. 
ened the destruction of the entire property. The 
stock was badly damaged by smoke, water and 
chemicals, but the machinery and tools were all 
saved, though also somewhat damaged. The com- 
pany, however, effected temporary repairs im- 
mediately and has been shipping orders as usual. 


FORT WAYNE ELECTRIC WORKS, Fort 
Wayne, Ind., has moved its Boston office, under 
the management of Mr, J. Allan Smith, from 518 
Exchange Building into more commodious quar- 
ters at 110 State Street, rooms 601-604 Plymouth 
Building. The old telephone number, Main 2044, 
is still retained. This change was necessitated 
by the large increase in busines transacted by this 
office. 


THE LAGONDA MANUFACTURING COM- 
PANY, Springfield, Ohio, announces that it has 
purchased two acres of ground, upon which will 
be constructed at once a cement block and steel 
plant. The building will be 200 feet long, 50 fect 
wide, and it is hoped to have it completed this 
fall. The company’s present plant is quite inade- 
quate, though it is now being run night and day 
to meet the demands of the trade. 


DENISON MANUFACTURING COMPANY, 
Warren, Ohio, is bringing out a student’s electric 
engine, which is said to run at variable speeds, 
either way, from 200 to 3000 r.p.m. Both speed 
and reverse can be changed by means of a con- 
trolling lever while the engine is in motion. The 
engine can be operated by either one or two dry 
batteries and will develop power enough to run 
small toys, belts, pulleys, etc. 


G. M. GEST, the expert subway contractor of 
New York and Cincinnati, has been awarded the 
contract for the construction of a complete sub- 
way system at Chattanooga, Tenn., for the East 
Tennessee Bell Telephone Company. Active work 
on construction has been commenced and is to be 
rushed to speedy conclusion. This is the first 
conduit work installed in the city of Chattancbhga, 
and the system will be a large one. 

CHANDLER & TAYLOR COMPANY, In- 
dianapolis, Ind., reports among recent contracts 
the following: Three engines for the Michigan 
Agricultural College at Lansing, Mich., of stand- 
ard service enclosed self-oiling type for direct 
connection to Bullock generators; an engine of 
the same type for the N. Auth Provision Com- 
pany, Washington, D. C.; three engines, one of 
100 kilowatts and two of 5o kilowatts capacity, 
to the Sisters of Providence Charitable Institu- 
tion, St. Marys, Ind. 


PITTSBURG GAGE & SUPPLY COMPANY, 
Pittsburg, Pa., reports a material increase from 
month to month in the sales of White Star oil 
filters. Among rcent purchasers of this company’s 
product may be mentioned: Wabash Clay Com- 
pany, Veedersburg, Ind.; Lalance & Grosjean 
Manufacturing Company, Harrisburg, Pa.; Camp- 
bell & Wright, Tuskegee, Ala.; Gilmore & Davis 
Company, Tallahassee, Fla.; Driggs-Seabury Or- 
dinance Corporation, Sharon, Pa., and the Schmul- 
bach Brewing Company, Wheeling, W. Va. 


ELECTRICAL TESTING LABORATORIES, 
New York City, in response to the demands of its 
clients, has installed a machine for testing some 
of the mechanical properties of conductors. The 
rated capacity of this machine, in the measure- 
ment of tensile strength, is 15,000 pounds, which 
is sufficient to break a No. oo00 hard-drawn cop- 
per wire. By this addition to its equipment the 
company now has excellent facilities for all such 
tests of wires and cables as are ordinarily required 
in electrical practice. These comprise measure- 
ments of conductivity, insulation resistance, dielec- 
tric strength, electrostatic capacity, tensile strength, 
elongation, elastic limit, etc. 
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KEYSTONE ELECTRICAL INSTRUMENT 
COMPANY, Philadelphia, Pa., announces that it 
has established agencies for the sale of its in- 
struments, as follows: 170 Summer Street, Bos- 
ton, in care of F. B. Smith; 114 Liberty Street, 
New York City, in charge of Arthur Organ; 1229 
Real Estate Trust Building, Philadelphia, managed 
by Louis J. Costa; 1526 Park Building, Pittsburg, 
under the management of J. L. Merrill; 165 S. 
Canal Street, Chicago, which will be looked after 
by Wm. P. Crockett; Seventh and Hickory Streets, 
St. Louis, where the company will be represented 
by the St. Louis Electric Manufacturing Com- 
pany. 

AUTOMATIC ELECTRIC COMPANY, Chica- 
go, Ill., is in receipt of a letter from the secre- 
tary of the Citizens’ Telephone Company, Grand 
Rapids, Mich., which is a very satisfactory testi- 
monial to the success of the company’s automatic 
telephones. The telephone company reports a net 
gain of 829 telephones since January 1, 1905. A 
few weeks ago the exchange had 6,784 instru- 
ments in service, and it is expected to reach the 
7,000 mark before the holidays. The automatic 
apparatus was installed January 9, 1904, displac- 
ing a manual telephone exchange with 5,094 tele- 
phones, leaving a net gain of 1,629 in approxi- 
mately twenty months, despite an increase in 
rates. 


AMERICAN BLOWER COMPANY, Detroit, 
Mich., is erecting a three-story addition to its 
plant. This is made necessary by the rapidly in- 
creasing business of the company, which is said 
to be. partly due to the growing demand for its 
Type “A” enclosed vertical, self-oiling engine, 
which was placed on the market some two or three 
years ago. The building will be of steel and 
brick construction. The first floor will be de- 
voted to the erection and testing of engines, for 
which the best facilities will be provided; the 
second floor will be used for storing engine parts 
and painting the completed engines, and the third 
floor will be utilized for storage purposes en- 
tirely, . 

THE HOLTZER-CABOT ELECTRIC COM- 
PANY announces that it has decided to discon- 
tinue its New York offices after December 1. The 
company has been led to take this step, believing 
it to be in the interests of its patrons to deal 
direct with the head office; since the nature of 
its business involving, as it does, such a variety 
of engineering problems, makes direct dealing de- 
sirable if not essential. The management feels 
confident that this change will enable it to handle 
the business more expeditiously than in the past, 
and therefore to the greater satisfaction of its 
trade. <All communications in the future should 
be addressed to The Holtzer-Cabot Company, 
Brookline, Mass. 


ALLIS-CHALMERS COMPANY, Milwaukee, 
Wis., has been awarded contracts for a vertical 
triple-expansion crank and fly wheel pumping en- 
gine, with a daily capacity of 6,000,000 U. S. 
gallons against a head of 190 feet, by the New- 
port water works, Newport, R. I.; for a horizontay 
compound condensing engine, having a capacity 
of 1,59g,000 U. S. gallons in 24 hours against a 
head of 290 feet, by the Metropolitan Water & 
Sewerage Board, of Boston; three centrifugal 
pumps, each with a capacity of 10,000,000 gallons 
daily, for the Massapequa pumping station, Bor- 
ough of Brooklyn water works; and for the com- 
plete electrical and power equipment for the new 
municipal lighting plant shortly to be instalicd 
by the City of Alpena, Mich. 

THE STROMBERG-CARLSON TELEPHONE 
MANUFACTURING COMPANY, Rochester, N. 
Y., reports having closed contracts for switch- 
boards for the following places: Friendly, W. Va.; 
Sistersville, W. Va.; New Matamoras, Ohio; La- 
clede, Mo.; Long Lake, Minn.; Eureka, Payson, 
Richmond and Tooele, Utah; Preston, Ida.; Low- 
ville, N. Y.; Louisville, Ky.; Attica, Ind.; Ro- 
chester, N. Y.; Varna, Ill.; Varich, Mo.; Bouton 
and Atalissa, Ia.; Leonard, Mich.; Stuttgart 
Kan.; Stromsburg, Neb.; Stelhensport, Ky.; Yates 
City, Robinson and Lakewood, Ill.; Holt, Mo.; 
Houlton, Me.; Bingham, Trenmonton and Carland, 
Utah; Columbus, ©.; Robinson and Lakewood, 
Ill.; Chillicothe and Harrisonville, Mo.; Fulton, 
Kan.; Jamestown, N. Y.; Spanish Fork, Utah; 
Tonopah, Nev. 


647 


THE CHICAGO & NORTHWESTERN RAIL- 
WAY COMPANY has established an Industrial 
Bureau, the purpose of which is to furnish re- 
liable information regarding the many desirable 
locations along the Northwestern Line for new 
manufacturing enterprises. Through the territory 
reached by this line, fine water-power locations 
abound that may be supplemented by electrical 
energy developed therefrom; vast forests of hard 
and soft timber for all kinds of wood-working 
concerns, mineral wealth that provides the material 
for foundry and machine work, and coal fields 
are close at hand, This feature should prove of 
much benefit, not only to the railway company, but 
also to the communities along the line, and such 
of them as have commercial organizations will 
find ready co-operation by this department. 


THE UNDER-FEED STOKER COMPANY 
OF AMERICA, Chicago, Ill., calls attention to 
recent shipments of Jones stokers to various 
points throughout the United States and Canada. 
Among others are several in the electrical field, 
the largest of which are as follows: The Georgia 
Railways & Electric Company, of Atlanta, is 
about to equip 1584 horse-power of Babcock & 
Wilcox boilers with eight stokers, this being 
a duplicate of an order placed some months ago; 
another shipment is that of twelve stokers for 
the equipment of 1,800 horse-power of Wickes 
vertical water-tube boilers in the plant of the 
Bartlett Illuminating Company, Saginaw, Mich.; 
the Consolidated Light & Power Company, Pluma, 
S. Dak., has also contracted for the equipment 
of 1,400 horse-power of Babcock & Wilcox water- 
tube boilers requiring eight stokers. 


DE LA VERGNE MACHINE COMPANY, 
New York City, has established a branch agency 
at Atlanta, Ga., in order to take care of its in- 
creasing business in the States of North Caro- 
lina, South Carolina, Alabama, Florida and Geor- 
gia. This agency will handle the business con- 
nected with the three lines of machinery manu- 
factured by the company, namely, refrigerating 
and ice-making machinery, ‘‘Hornsby-Akroyd” oil 
engines and Koerting gas engines. Mr. W. M. 
Hargreaves will be in charge of the Atlanta office, 
which will be located at 510 Candler Building. 
The company also reports that in addition to com- 
pleting its contract for 40,000 of Koerting two- 
cycle, double-acting gas engines, it has recently 
received: a contract for three 500-hp Koerting gas 
engines to be direct-connected to 325-kw, 550- 
volt direct-current Crocker-Wheeler generators 
for the Boston Elevated Railway Company. These 
engines will be put in operation about January 1. 


POWER IMPROVEMENT COMPANY, Mil- 
waukee, Wis., on the first of November took over 
the agency relations and business of George P. 
Dravo, and will continue to look after the inter- 
ests in the Northwest of the De Laval Steam 
Turbine Company and the Foster Superheater. As- 
sociated with Mr. Dravo will be Mr. Andrew 
Pinkerton, of the American Sheet & Tin Plate 
Company. Mr. Pinkerton is a member of the 
American Institute of Electrical Engineers, the 
American Electrochemical Society and the Ameri- 
can Society of Mechanical Engineers. Having 
been actively engaged for fourteen years in the 
adaptation of electricity to power and lighting pur- 
poses and also to chemical work, he can intelli- 
gently advise as to its proper application. The 
Power Improvement Company therefore tenders its 
services in the capacity of counselor or contractor 
for the improvement and installation of electrical 
and mechanical power equipment in line with the 
work previously carried on by Mr. Dravo. 


THE PEERLESS ELECTRIC COMPANY, 
Warren, Ohio, calls attention to its electrically 
driven laundry machinery. A recent development 
is a Peerless motor direct attached to an extractor, 
which a number of the foremost manufacturers 
of laundry machinery are prompt to adopt. New 
installations by this company are individual motor 
equipment for the planing mills of Wallace Bros., 
Mahoningtown, Pa.; the Lawrence Lumber Com- 
pany, New Castle, Pa., and the Bagley & Sewcl 
Company, Watertown, N. Y.; also individual mo- 
tors for the Hayworth Publishing House, Wash- 
ington, D. C.; fifteen motors for Eaton, Hurlburt 
Company, Pittsfield, Mass., and sixty-two motors 
for the new plant of the Sherman Envelope Com. 
pany, Worcester, Mass. Peerless high-frequency 
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alternating-current generators for laboratory use 
have been ordered by Cornell University, and by 
Mr. Joseph Murgas, of Wilkesbarre, Pa. The 
State University of Iowa has placed orders for 
laboratory transformers and motors, and the Mas- 
sachusetts Institute of Technology has given an 
additional order for Peerless machines, 


WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY reports an increasing 
demand for its alternating-current motors of the 
“CCL” type. A number of grinders in paper mills 
have recently been equipped with Westinghouse 
alternating-current motors, and the operation of 
the grinders so driven has been so entirely satis- 
factory, it is said, as to leave no question con- 
cerning the practicability and efficiency of this 
drive. The Brooklyn Heights Railway Company 
has placed an order with the Westinghouse Com- 
pany for a substantial addition to its present 
equipment, consisting of 300 No. 101-B Westing- 
house direct-current railway motors and 150 sets 
of controllers, the order for motors being in ad- 
dition to one placed some months ago for 600 
machines of the same type. The company has 
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just perfected a portable pipe thawing trans- 
former of 5 kilowatts capacity, also a choke coil 
to work in connection with standard 15 to 20-kw 
lighting or power transformers, thus making 
standard capacity transformers available for thaw- 
ing purposes in winter. A new line of Westing- 
house ceiling and floor-column fan motors will 
be on the market the coming season, for both 
direct and alternating current. These fans will 
have four blades and ball bearings, and be fin- 
ished in black enamel and oxidized copper. The 
alternating-current fans will be of the induction 
type and the direct-current fans will be furnished 
with three-poiut switches. 

B. F. STURTEVANT COMPANY recently sold 
for export to Porto Rico a complete forced draft 
equipment for burning bagasse, the refuse sugar 
cane which is there extensively used for fuel. 
Among other large and important orders being 
filled by the company are several for complete 
heating and ventilating apparatus for numerous 
school buildings throughout the country, the Aetna 
Cotton Mills, Union, S. C.; shops of the Penn- 
sylvania Railroad, the Detroit Oak Belting Com- 
pany, Detroit, Mich.; the car and machine shops 
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of H. S. Kerbaugh, Altoona, Pa., containing over 
three quarters of a million cubic feet of space; 
shops of the Page Wover: Wire Fence Company; 
Ancram Paper Mills, Ancram, N. Y.; besides oth- 
ers for special induced draft equipment for the 
American Woolen Company, Maynard, Mass.; 
economizers for the Singer Manufacturing Com- 
pany, Elizabethport, N. J.; Springville Manufac- 
turing Company, Rockville, Conn., and the Na- 
shua Manufacturing Company, Nashua, N. H.; air 
washing apparatus to be installed in connection 
with the heating and ventilating system in the 
office building of H. K. Porter Company, Pitts- 
burg, Pa.; complete equipment for a modern 
smithshop, consisting of the forges, a pressure 
blower, exhaust fan and a system of smoke and 
blast piping; complete exhausting arrangement 
for the grinding wheels of the Imperial Cutlery 
Company, Avondale, N. J.; also mechanical draft 
apparatus for the Illinois Central Railroad Com- 
pany, Chicago, Ill.; Cleveland-Cliffs Iron Com- 
pany, Ishpeming, Mich.; Jefferson County Jail, 
Louisville, Ky.; Eaton, Cole & Burnham, Bridge- 
port, Conn., and the U. S. Custom House, New 
York City. 
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NEWS 


Readers are cordially invited to contribute to this department items of news relating to plants in their vicinity. 


ALABAMA. 


ABBEVILLE.—The citizens are discussing the 
question of constructing an electric light plant. 


GUNTERSVILLE.—The question of construct- 
ing water works and an electric light plant is re- 
ported under consideration. 


FORT PAYNE.—The Alabama Cooperage Com- 
pany, of Fort Payne, has petitioned the Council 
for a franchise to construct an electric light plant 
to furnish light for the streets, residences and 
business houses. 


MOBILE.—Mr. H. B. Rockwell, of New York 
City, for ten years connected with the New 
Hampshire Traction Company, has accepted the 
position of general superintendent of the Mobile 
Light & Railway Company. 


ARIZONA. 


PRESCOTT.—The McCabe Water, Light & 
Power Company has been incorporated with a 
capital stock of $50,000 by H. A. Suttle and 
Hiram E. Todd, both of Peoria, Ill. 


ARKANSAS. 


SHERIDAN.—E. C. Laine, of Pinc Bluff, is 
about: to put in an electric light plant here. 


.GRAVETTE.—G. W. Dunbar is interested in 
the construction of an electric light plant, street 
railway and water works. 


HOT SPRINGS.—It is reported that the Citi- 
zens’ Electric Light Company is about to be in- 
corporated with a capital of $200,000. 


NORTH LITTLE ROCK.—A water works and 
electric light plant will be constructed at North 
Little Rock. C. J. Humphreys, 104 East Fourth 
Street, a member of the Water Works Commis- 
sion, has charge of the work. 


CALIFORNIA. 


SANTA ANA.—The City Trustees have decid- 
ed to call a bond election for the purpose of de- 
ciding upon a bond issue of $135,000, of which 
$60,000 will be expended in the construction and 
equipment of a municipal electric light plant. 

SAN FRANCISCO.—The Rubicon Water & 
Power Company has been incorporated by G. S. 
Wall, A. S. McDonald, R. A. Jackson, George C. 
Davis and H. D. Jerrett, with a capital stock of 
$1,000,000. San Francisco will be its principal 
place of business. 


MOUNTAIN VIEW.—A committee consisting 
of W. A. Clark, D. B. Frink and O. Becker has 
been appointed by the Board of Trade to take 
preliminary steps looking to the establishment of 
a municipal light and power plant at this place. 
Power is at present supplied by the United Gas & 
Electric Company, of San Jose. 


GILROY.—Engineer Thirber, of San Jose, who 
was employed by the City Council to furnish an 
estimate of the cost of an electric lighting plant, 
has submitted an estimate calling for $14,500. 
This is somewhat in excess of the funds available, 
but the council has decided to advertise for bids 
for the construction of the plant according to 
specifications and for the material needed for 
transmission lines. 


RED BLUFF.—George W. Bush, of Redding, 
has filed claims on 18,000 miner’s inches of water 
in Battle Creek below the mouth of Baldwin 
Creek for the purpose of generating electric pow- 
er. Water is to be conducted in a canal 25 ft. 
wide and 6 ft. deep, and in wooden pipes ro ft. 
in diameter, for a distance of six miles on the 
north side of Battle Creek to the vicinity of 
Horseshoe Bend. 


LOS ANGELES.—The contract for the light- 
ing of the public streets has been let by the coun- 
cil to the Los Angeles Gas & Electric Company 
for a term of three years. The cost will be 
$75.60 a year for each light. The same company 
is now supplying the city’s lights at a cost of 
$6.75 a month for each light. During the next 
three years 300 lights will be added every year, 
which will make the total cost for lighting for 
the three years about $500,000. 


CALISTOGA.—The Calistoga Electric Light & 
Power Company has filed articles of incorpora- 
tion and proposes to establish an electric light- 
ing and power plant that will supply all of its 
needs and those of the big wineries in this vicin- 
ity. The articles also provide for the tablish- 
ment of a gas plant. The capital of the company 
is $20,000. The directors are G. W. Cutler, E. L. 
Armstrong and Mrs. Edna Brown, of Calistoga, 
and District Attorney Raymond Benjamin, of 
Napa. 


OROVILLE.—The Oro Water, Light & Power 
Company has completed the contracts for the 
equipment of its electric transmission plant at 
Pentz by ordering two “double overhung” Pelton 
impulse wheel units. A rooo-h.p. wheel is placed 
at each end of a shaft, with a 1oo0-kw. General 
Electric three-phase railway-type generator in the 
middle. There are two of these units to be oper- 
ated under a head of 465 ft., transmitting power 
16 miles to Oroville, where city lighting and power 
for operating gold dredges will be supplied. There 
is an ample water supply from the Feather River 
Canyon. 


RIO VISTA.—J. S. McDonald, representing the 
Rio Vista Electric Light & Power Company re- 
cently asked to be granted the privilege of erect- 
ing poles on the streets and a lease on certain 
town property on which he wishes to build a 
power plant. Mr. McDonald stated that it was 


desired to begin work at once so as to finish as 
soon as possible, before the rains delayed them 
too greatly. The town has already been staked 
out for the poles, and the grounds laid out for 
the power house. The plant will be large enough 
to supply a town twice the size of Rio Vista, and 
is valued in the neighborhood of $20,000. It has 
been in use in another part of the State for about 
eight months, so is comparatively new. 


SAN FRANCISCO.—The Stanislaus Electric 
Power Company has been organized with a capi- 
tal of $10,000,000. There has already been sub- 
scribed some $6,000,000. The financiers of the 
new incorporation are Tucker, Anthony & Co., of 
Boston, Mass., and the Knickerbocker Trust Com- 
pany, of New York. Mr. B. Thompson, of Sah 
Francisco, was the organizer of the company, and 
Leopold Wallach, of New York, is understood to 
have interested Eastern capital in the enterprise. 
Both Mr. Wallach and Leopold Michels, president 
of the San Francisco Coke & Gas Company, are 
heavily interested in the new power company. 
The company has been organized to furnish San 
Francisco with electric power, and will probably 
be allied with the San Francisco Coke & Gas Com- 
pany. It is understood that work has already 
been commenced on the middle fork of the Stan- 
islaus River. The plans of the company call for 
30,000 electrical horse-power, and in addition to 
that, water power equivalent to 20,000 borse- 
power. Two large storage reservoirs are to be 
built which will take in about 1,500 acres. 
Enough timber land is to be purchased to provide 
for the lumber necessary in the construction of 
flumes and buildings. 


COLORADO. 


COLORADO SPRINGS.—The Stevison Elec- 
tric Company has been incorporated, with a capital 
of $5000, by W. F. Stevison, Maggie Stevison and 
F. A. Blakeley. 


ROCKVALE.—The council of Rockvale has 
granted the Arkansas Valley Electric Light Com- 
pany a 25-year franchise to construct and operate 
an electric light plant. 


LAMAR.—State Auditor Bent was in Lamar 
recently, and while here placed an order for an 
entire new equipment for the Lamar Eléctric 
Company’s power plant. The total improvements 
contracted for will cost $10,000. 


BUENA VISTA.—The Buena Vista Electric 
Light Company has leased its plant to W. P. Eyre, 
who for a number of years has had the manage- 
ment of the plant. He has already begun re- 
modeling the works, having installed a 125-h.p. 
Leffel water-wheel. The old incandescent lights 
used by the city are to be replaced with twenty- 
one enclosed arcs. 
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LAS ANIMAS.—D. Kennedy, general manager 
of the Las Animas Electric Company, has made 
the city an offer to relinquish municipal manage- 
ment of the water works system and turn the 
same over to his company, who will operate it at 
a rate of three and three-tenth cents per thousand 
gaiions of water furnished. It is the intention to 
do the pumping with an electric motor. This is 
a material reduction over the present cost to the 
city, but in case of any considerable growth in 
the consumption of water, would not be so desir- 
able. The electric company, however, proposes 
to enlarge its plant and furnish a day current to 
local industries. 


CONNECTICUT. 


RIDGEFIELD.—The plans for the plant of the 
Ridgefield Electric Light Company have been ap- 
proved and contracts will soon be let for the work. 


GUILFORD.—Preliminary operations have been 
inaugurated for an electric light circuit to Madison 
for which an independent power house will be 
erected in the near future, the location of which is 
not definitely decided upon. 


HARTFORD.—The entire electrical system of 
the city is about to be changed over from direct 
to alternating current, and all the power will be 
supplied from the new station at Black Rock.. The 
company has gradually been changing over the sys- 
tem until now only the central section of the city 
is operated from the steam station in Chestnut 
Street. When the entire system is changed it will 
mean the abandonment of the Chestnut Street 
power station as a source of supply. 

NEW HAVEN.—The committee on public light- 
ing adopted a resolution to be presented to the 
Board of Aldermen that the committee be instruct- 
ed to confer with the United Illuminating Com- 
pany, which has been furnishing the lights, and ob- 
tain terms for the renewal of the existing contract 
for electric arc street lights, expiring December 31. 
The resolution also instructed the committee to 
hold a public hearing in the matter and report for 
the consideration of the Board of Aldermen a draft 
of the contract between the city and the United 
Illuminating Company. 

WINDSOR LOCKS.—Mr. Burdett Loomis, of 
Hartford, representing a syndicate of Philadel- 
phia capitalists, has acquired a controlling inter- 
est in the capital stock of the Windsor Locks 
Electric Lighting Company, the price for the 
control being $200 a share. The company has a 
capital stock of $20,000, and it also has outstand- 
ing a $30,000 issue of 4%4 per cent bonds, which 
mature in 1922. The company pays a regular divi- 
dend of 6 per cent, and it recently declared an 
extra of 4 per cent. It is expected that the new 
owners will expand the plant and operate it for 
power and light, both night and day. A gas plant 
will probably be added to the equipment at an 
early date. 


CUBA. 


HAVANA.—Mr. Edmund G. Vaughan, president 
of the National Bank of Havana, has been elected 
president of the Havana Electric & Gas Company. 


DELAWARE. 


DOVER.—The Metropolitan Gas & Electric 
Company, of Chicago, has been incorporated with 
a capital of $12,000,000, to furnish natural and 
artificial gas. The incorporators are Jos. Markley 
and Geo. F. Goodnow, of Chicago, and Harry W. 
Davis, of Wilmington, Del. 


FLORIDA. 


JACKSONVILLE.—The Allis-Chalmers Com- 
pany, of Milwaukee, Wis., has secured the con- 
tract for two soo-kw. turbo-gencrators, with the 
necessary equipment, at $36,135. 


GEORGIA. 


TALLAPOOSA.—It was decided at a recent 
election, held for the purpose, to bond the town 
to the amount of $100,000 for the establishment 
of an electric light plant. 


ROME.—R. L. West, of Atlanta, it is reported, 
is one of the promoters of a company which pro- 
poses constructing an electric plant on Etowah 
River, between Rome and Cartersville to furnish 
electricity to run machinery and for other pur- 
poses. The eompany has a capital of $400,000. 
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ATLANTA.—According to a quoted statement 
of Forest Adair, vice-president of the Atlanta 
Water & Electric Power Company, there can be no 
reopening of the question of the franchise of the 
company with the State, Mr. Adair claiming that 
the matter has been settled by arbitrators and that 
the proposed reopening of the matter by submis- 
sion to another board is without precedent, as far 
as he knows. The state comptroller will, however, 
insist upon the collection of taxes on a valuation 
of nearly half a million dollars. 


ATLANTA.—The Southern Light & Power Com- 
pany has decided to issue $500,000 bonds, to be 
used for the construction of an electric plant in 
or near Atlanta, for the purpose of furnishing 
power in Fulton and DeKalb countics. The com- 
pany has located the site of its building in At- 
lanta and has purchased the property upon which 
its offices will be erected. The building will be 
located on Edgewood Avenue, near the corner of 
Courtland Street. The property, which has a 
frontage of 85 fcet on Edgewood Avenue and a 
depth of 85 fcet, was purchased for $5,000 cash. 
General A. J. Warner, president of the North 
Georgia Electric Company, and also interested in 
the Southern Light & Power Company, states 
that the latter company was organized to furnish 
and distribute electric current for light and power 
in the city of Atlanta. It has contracted with 
the North Georgia Electric Company for electric 
current to be supplied continuously to any extent 
that may be required. The North Georgia Electric 
Company, and companies allied with it, now con- 
trol water powers in the vicinity of Atlanta ap- 
proximating 100,000 horse-power. Two powers on 
the upper Chattahoochee have already been de- 
veloped and others are in process of development, 
and the power developed is ready for transmis- 
sion to Atlanta as soon as the transmission line 
now being constructed is completed. The wires for 
this line will be carried on substantial steel towers 
instead of wooden poles. 


ILLINOIS. 


MONMOUTH.—The Monmouth Gas & Elec- 
tric Company is reported to have completed plans 
for an electric light plant. 


WATSEKA.—Foundations have been laid for 
an addition to the electric light plant, 25x 75 
feet. It will be a brick structure. 


NASHVILLE.—K. H. Steinhauser has pur- 
chased the Nashville electric light plant from the 
present owners, the deal being closed at East St. 
Louis by C. M. Foreman. 

PARIS.—The Paris Gas & Electric Company 
has been reorganized with Wm. Hunter, of Paris, 
as president, and J. C. Shumway, of Taylorville, 
secretary, and will issue $20,000 bonds to make im- 


provements. 


PANA.—The Pana City Council has granted the 
Pana Gas & Electric Company a franchise to lay 
pipes through the streets and alleys of the city. 
The city also closed a contract with the company 
to light the city at $72 a year for each lamp. 


QUINCY.—The Quincy Gas, Electric & Heat- 
ing Company, at its recent annual meeting, elected 
A. L. Stevens, of Detroit, Mich., president; J. T. 
Lynn, F. K. Pelton, M. G. Borgman, all of De- 
troit, respectively, vice-president, secretary and 
treasurer. The officers and Dr. J. H. Rock, of 
Detroit, and W. A. Bixby and Dr. J. H. Rice, of 
Quincy, were elected directors. 


HOOPESTON.—The City Council has granted 
a fifty-year franchise to Mr. Charles J. Wake- 
man for a gas and electric lighting plant. It is 
proposed to rebuild the clectric plant and to put in 
gas works. Mr. Wakeman is the president and 
manager of the present Hoopeston Electric Light- 
ing & Heating Company, which has Westinghouse 
and Fort Wayne apparatus for lighting and a 
day power circuit. 


STREATOR.—The People’s Light & Railway 
Company and the Streator Gas & Light Com- 
pany have been purchased and the two properties 
combined by the recently incorporated Illinois 
Light & Traction Company. The new corporation 
is capitalized at $400,000, and, in addition to ex- 
tending the local lines will build an interurban 
road connecting Streator and Ottawa, Ill. Nego- 
tiations are pending, it is said, for the purchase of 
the street railway plants and the lighting plant at 
Ottawa. 
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INDIANA. 


VINCENNES.—John Fries, Wm. Bolk and H. 
H. Osterhage are heading a company to build a 
large ice plant and cold-storage house. The com- 
pany will also, it is understood, install an electric 
plant. 


GENEVA.—W. R. Thurston has obtained a fran. 
chise to khuild a modern electric light plant here. 
Mr. Thurston has organized a stock company and 
proposes to have the plant in successful operation 
in a few months. 


SHELBYVILLE.—The electric light plant of 
Shelbyville has been transferred to the Citizens’ 
Water & Light Company by direction of the United 
States Court. A mortgage for $50,000 on the 
plant and property has been given to the United 
States Mortgage & Trust Company. The company 
is now proposing to make extensive improvements 
and install some modern machinery in the plant. 


EVANSVILLE.—The Evansville Gas & Electric 
Light Company has entered into a contract to 
furnish electric power for three of the interurban 
roads running into Evansville, with a possibility of 
securing a similar contract for the fourth line. Ex- 
tensive additions are being made to the company’s 
plant in order to supply the needed power. The 
company estimates that it will expend upwards 
of $130,000 on these improvements. 


TERRE HAUTE.—Municipal ownership of the 
electric light plants and other public utilities is 
the paramount issue in the campaign just closing 
in the cities of Terre Haute and Fort Wayne. 
Both political parties in each city are pledged to 
municipal ownership of such utilities, but differ 
widely as to the best method of bringing it about. 
The new cities and towns law of Indiana provides 
that such questions shall be submitted to a vote 
of the people. 


INDIAN TERRITORY. 


BROKEN ARROW.—A company is being or- 
ganized to install an electric light plant here. 

LEHIGH.—The Lehigh City Council has grant- 
ed a franchise for electric lights and power to the 
Consumers’ Ice Company, who will install the 
necessary plant at once. 

FORT GIBSON.—A charter has been granted at 
Muskogee to the Fort Gibson Light & Traction 
Company, incorporated with a capital of $25,000. 
J. H. Nakdimo, of Fort Gibson, is president. 

DAVIS.—W. P. Bullock is engineer in charge 
of the construction of an electric light and gas 
plant for J. B. Dickinson at this point. Mr. Dick- 
inson has a 20-year franchise for furnishing elec- 
tric lights and gas. 


IOWA. 


LE GRANDE.—tThe citizens have voted to es- 
tablish a municipal lighting plant. 


BURT.—The citizens of this city have voted for 
an electric light plant and a water works system. 


INDEPENDENCE.—The city officials are said 
to be considering improving the water works and 
electric light plants. 


ROCK RAPIDS.—Work on the new lighting 
plant is now being pushed and it is expected the 
plant will be completed very shortly. 


KANSAS. 


OSAWATOMIE.—W. H. Murphy has been 
granted a franchise to install an electric light plant 
here. 


GALENA.—The Galena Electric, Gas & Power 
Company has been incorporated with a capital of 
$100,000. 


GEARY.—The Geary Electric Light & Power 
Company has been incorporated with a capital of 
$5,000. Directors: Chas. F. Dyer, I. J. Robb and 
J. M. Robb, all of Bridgeport. g 

CHERRYVALE.—W. R. Morrow, proprietor of 
the elcctric light and power plant at Peru, is mak- 
ing preparations to install a plant here. He has a 
franchise from the city. 

LA HARPE.—S. A. Gard, of Iola, has made a 
proposition here to the City Council to light the 
town. Wm. Turner, of this place, has also made 
a similar proposal. The plan of the latter is to 
operate the light plant in conjunction with the ice 
plant. 
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HUTCHINSON.—Two soo-kw. steam turbines 
will be furnished for the Water, Light & Gas 
Company by the Westinghouse Company. These 
will operate with dry saturated steam at the throttle 
of 10 pounds pressure and 28-inch vacuum. The 
6o-cycle generators will deliver two-phase current 
at 2,200 volts. 


KENTUCKY. 


MOREHEAD.—The City Council is reported to 
have granted J. E. Davidson a franchise to light 
the city. 


OAKDALE.—The American Electric Lighting 
Company, a concern recently incorporated, has 
secured a contract from the board of trustees of 
Oakdale to furnish lights for that suburb for a 
term of five years. 


NEWPORT.—The contract for public lighting 
at Newport will expire within a short time and the 
‘City Council is considering the matter of re- 
newal. The Union Heat & Light Company has had 
the contract for some years. 


PADUCAH.—Joseph L. Friedman has been 
chosen president of the Paducah Light & Power 
Company. This company was incorporated follow- 
ing the recent merger of the light and traction 
interests in Paducah, brought about by the sale of 
the street railway, gas and heating properties to 
Stone & Webster, and is capitalized at $450,000. 


SPRINGFIELD.—The Springfield Water & 
Electric Light Company (Incorporated), contem- 
plates enlarging its lighting plant. They now have 
two 100-h.p. boilers, one Chandler & Taylor auto- 
matic engine, and one 6o-kw. Wiley generator 
belt-connected. For the new plant they want a 125 
to r50-h.p. tubular boiler, a 100 or 125-kw. direct- 
connected generator, and a 125 to 150 h.p. direct- 
connected engine of good make. It is proposed to 
reinforce all the main lines and to build a new 
one in the city. They have now from the station 
four No. o wires to the central part of the’ city. 
Other small changes are contemplated. Mr. H. B. 
McElroy is the superintendent and manager of 
the company. 


LOUISIANA. 


WINFIELD.—J. T. M. Hancock, of Rustin, La., 
has secured the contract to put in an electric light 
system here. 


ABBEVILLE.—The Town Council and water 
works committce of this city at a recent meeting 
informally discussed the water plans submitted 
and the advisability of acquiring or constructing an 
electric lighting plant in connection wtih the 
system. á 7 


MAINE. 


DEXTER.—The Dexter Electric Light Com- 
pany has passed into the control of N. Curtis 
Fletcher, of Boston. It is understood that the 
service will be extended and improved. 


GREENVILLE.—The Greenville Light & Power 
Company is constructing a new and larger electric 
plant a short distance south of the outlet of Wil- 
son pond, about three miles east of Greenville. 


SANFORD.—Advices state that Mr. W. E. 
Davis, of this city, has been appointed electrical 
engineer of the Atlantic Shore Line Railway Com. 
pany and also the Alfred Light & Power Company, 
succeeding in the former position C. E. Sawyer, 
resigned. Mr. Davis still retains his connection 
with the Sanford Mills. 


BANGOR.—Two large water power projects are 
now interesting the people of Maine—one at San- 
ford, on the Mousam River, now well under way, 
and the other at Ellsworth, on Union River, soon 
to be undertaken. At Ellsworth, where most of 
the very considerable power afforded by the falls 
of Union River is now idle, owing to the decay 
of the lumber manufacturing industry there, a cor- 
poration known as the Bar Harbor & Union River 
Power Company proposes to build two dams, each 
about 700 feet in length and sixty feet high from 
base to crest, and developing each about 4,500 
horse-power—the lower dam for power purposes 
only and the upper dam for storage and power. 
It is proposed to build the upper dam first, be- 
ginning in January next, with a crew of 200 men, 
with the expectation of completing the structure in 
one year. The lower dam will be completed within 
two years. The power to be devcloped will be for 
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distribution over a wide area, including Bar Har- 
bor and other places in Hancock County. The 
dam now in process of construction on Mousam 
River is to be 40 feet high and 800 feet long, and 
will cost about $100,000. It will contain about 
15,000 cubic yards of masonry. About 600 acres 
will be covered to the depth of 18 feet by the 
back flow, making a fair-sized lake. The dam, 
which is to be completed January 1, 1906, is being 
built for the purpose of storing water for the power 
plant of the Atlantic Shore Line Railway Com- 
pany. The company uses, with its present equip- 
ment, about 750 horse-power. The new dam will 
develop 3,000 horse-power, and the surplus, over 
the railway company’s requirements, will be sold 
for manufacturing purposes. Loring M. Farnum 
& Company, of Boston, are the contractors. 


MARYLAND. 


HAGERSTOWN.—The receipts from the mu- 
nicipal electric light plant for September were 
$1,409.23, against $1,077.38 last year. 

HAMILTON.—The Hamilton Water, Light & 
Power Company has been incorporated with a 
capital of $35,000, to supply water and light to 
Hamilton and Lauraville. 


MASSACHUSETTS. 


AMHERST.—The Amherst Gas & Electric 
Light Company will extend its service to West 
Pelham. 

HAVERHILL.—The Haverhill Electric Company 
has petitioned the city to share the expense of 
placing its wires underground. 

REVERE.—Mr. C. F. Chisholm has been ap- 
pointed superintendent of the Suburban Gas & 


Electric Company, which has a large electric light 
plant here. 


QUINCY.—A petition is reported to have been 
presented to the City Council, asking that the city 
take measures to secure by purchase a municipal 
gas or electric light pant. 

PITTSFIELD.—The Great Barrington Power 
Company has awarded to the Stanley Company, of 
this city, the contract for generators and electrical 
equipment. The contract amounts to about $13,000. 

WINCHESTER.—The Edison Electric Illumi- 
nating Company has lately taken over the business 
of lighting the streets and houses of Winchester, 
which service was formerly performed by the Wo- 
burn Light, Heat & Power Company. 

FALL RIVER.—The Fall River Electric Light 
Company is reported to be preparing plans for a 
power station to be located on the easterly shore 
of Taunton River. Harry Bottomley, superinten- 
dent, Fall River. 

FITCHBURG.—The committee on fuel and 
street lighting reported an agreement with Fitch- 


burg Gas & Electric Light Company to furnish in- ` 


candescent lights in all city buildings at 12 cents 
per kilowatt-hour, a cheaper rate than is now paid. 


LEOMINSTER.—H. D. Jackson, of Boston, it 
is reported, has been engaged to superintend the 
improvements which the Massachusetts Lighting 
Company intends making to the plant of the Leo- 
minster Electric Light & Power Company, on Me- 
chanic Street. 


SALEM.—The street lighting contract expired 
the first of October, but as it contained a provision 
that it might be continued for six months without 
a new contract, there is no danger of the city 
being obliged to pay an extra price or going with- 
out lights before April 1, at least. The committee 
on street lighting is collecting data of what other 
places are paying for lights and the quality of 
the light, and proposes to place the whole matter 
before the City Council with the figures offered by 
the local company. There is a strong element in 
the Council in favor of returning to the open arc 
system, as it is claimed that the city was better 
lighted under that system and the apparent saving 
made by the change has been offset by the in- 
creased number of lights required. 


MICHIGAN. 


IRON RIVER.—The citizens have voted to issue 
$30,000 bonds for constructing an electric light 
plant and the rebuilding of the water works. 


MORRICE.—The electric lighting plant owned 
by Sutton & McKay has heen sold to John Hubert, 
of Lansing, and Edward Hubert, of Farmington. 
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LUDINGTON.—The County Board of Super- 
visors has granted to the Pere Marquette Light & 
Power Company a permit to erect a dam on the 
south branch of the Pere Marquette River in 
Mason County. J. H. Cotton is president of the 
company and George S. Root, vice-president. It is 
understood that the company intends to furnish 
power and light to Hart, Scottsville, Custer, Pent- 
water and other towns. It is said that a 30-foot 
fall can be secured with a very short dam. 


DETROIT.—The Onaway Light & Power Com- 
pany, which proposes to supply a number of towns 
in Cheboygan County, and has already a well- 
equipped plant in operation, at its recent annual 
meeting elected W. W. Vaughan, of West Branch, 
president; George J. Robinson, of the Onaway 
banking Company, vice-president, and H. H. 
Vaughan, secretary and treasurer. The latter is 
also manager. The company has put out a bond 
issue of $25,000, with the Detroit Trust Com- 
pany as trustee of the mortgage. 


KALAMAZOO.—The Ceresco dam, being built 
by the Commonwealth Power Company, of this 
city, will be completed about December 15. Next 
to the dam at Allegan, owned by the same com- 
pany, this dam will be the largest in the State, and 
will cost about $150,000. The power derived from 
it will supply several electric roads, as well as many 
cities and villages. The Commonwealth Company 
has contracted to furnish power to operate the 
Jackson & Lansing electric road. When this line 
is completed, it is stated that the company will 
furnish power for the Lansing & St. Johns and 
Lansing-Haslett Park lines, in addition to supply- 
ing manufacturers with power. 


GRAND RAPIDS.—The Grand Rapids-Muske- 
gon Electric Water Power Company has filed its 
acceptance of the franchise as amended recently 
by the Common Council of Muskegon. The amend- 
ed franchise provides that a yearly franchise fee 
be paid the city and that consolidation with any 
other corporation makes the franchise void. Wires 
in certain streets must be placed underground. The 
contract has been let for the erection of a concrete 
rower sub-station for the company. The build- 
ing will be located at Muskegon Heights and will 
cost about $6,500. The company expects to deliver 
power in this city and Muskegon by February 1. 


The contract for a concrete sub-station here has 
been let. 


GRAND RAPIDS.—The Cadillac Water & Light 
Company has been purchased by Grand Rapids and 
Cadillac investors and reorganized with a capi- 
talization of $200,000. An authorized bond issue 
of $120,000 has also been arranged for. The bonds 
are to provide for the purchase and improvement 
of the property, which consists of the water and 
electric light plants in Cadillac, which have been 
in operation for a number of years under the own- 
ership of W. W. Cummer. A meeting of the 
stockholders was held and these directors elected: 
L. H. Withey, Amos S. Musselman, Edward Fitz- 
gerald, Claude Hamilton, Henry Sullivan, W. H. 
Gay and W. H. Anderson, Grand Rapids, and F. 
A. Diggins and Henry Knowlton, Cadillac. The 
ofhcers are: William H. Anderson, president and 
treasurer; Edward Fitzgerald, vice-president, 
Grand Rapids; N. V. Gerrish, secretary, and 
George Westover, manager, Cadillac. 


MINNESOTA. 


ANNANDALE.—The Council, it is stated, is 
considering the construction of a lighting plant. 


MINNESOTA CITY.—The Minnesota Light & 
Power Company is reported to be contemplating 
the enlargement of its plant. 

MANKOTA.—The franchise of the Mankota & 
St. Peter Railway & Lighting Company has been 
extended to February 12, 1906. By that time the 
franchise of the Willard company also expires 


and one or the other will then be granted an ex- 
tension. 


NORTHFIELD.—The Northfield Light, Heat & 
Power Company has sold its plant to the Cannon 
Falls Electric Light Company, who will operate 
the plant by power transmitted from the dam to 
be built across Cannon River, one mile west of 
the falls. 

MINNEAPOLIS.—At the special election held 
recently the proposition to issue $35,000 bonds for 
the building of a municipal lighting plant was 
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carried by a large vote. The result was 628 to 123. 


This means the city will build and operate its own, 


plant instead of awarding the contract for lighting 
to a private company. 


OWATONNA.—W. F. Wilford, in charge of the 
operating department of the Owatonna Gas, Elec- 
tric & Heating Company, has been made local 
manager of the company to succeed W. A. Stanton, 
who resigned in order to devote his entire time to 
the management of the Owatonna exchange of 
the Northwestern : Telephone Exchange Company. 


DULUTH.—Work. has been started on the new 
distributing plant for the Great Northern Power 
Company. The contract, amounting to $100,000, 
was recently awarded to J. W. Hilliard, and the 
structure is to be completed by next May. It will 
be five stories high, with a frontage of 72 feet on 
Fifteenth Avenue and 144 feet on Michigan and 
Superior Streets. 


MINNEAPOLIS.—The Stillwater Gas & Elec- 
tric Light Company held its annual meeting re- 
cently. E. L. Hospes was re-clected president; J. 
H. Brown, of Chicago, vice-president; J. G. W. 
Johnson, secretary and treasurer. The company de- 
cided to make a number of improvements next 
season, including the erection of a new building 
in which electricity will be generated when it is 
impossible to secure the desired current from the 
company’s plant at Apple River. N. N. Johnson 
has resigned as superintendent of the company’s 
plant. 


MISSISSIPPI. 


BYHALIA.—R. D. Berry is installing an elec- 
tric light plant here. 


STARKVILLE.—Bonds to the amount of $8,000 
have been sold for extending the water and light 
plant. 


SHUBUTA.—The Shubuta Light & Water Com- 
pany has been incorporated with a capital of $5000 
by B. Hutchins, A. Bond and others. 


CLINTON.—A resolution has been adopted by 
the Mayor and Board of Aldermen, authorizing 
the issue of $2,000 bonds for the purpose of ex- 
tending the electric light and water works systems. 


MISSOURL 


FELDON.—N. E. Harvey has asked for a fran- 
chise for the putting in of an electric light plant 
here. 


JOPLIN.—The Joplin Electric Light & Power 
Company has been incorporated with a capital of 
$75,000. 

TRENTON.—The electric light company of this 
city is negotiating to furnish light to several of 
the neighboring towns. 


PLEASANT HILL.—The Pleasant Hill Hotel, 
Light, Power & Water Company has been incor- 
porated with a capital stock of $40,000. 


BOWLING GREEN.—The Pike County Light & 
Power Company has been incorporated with a capi- 
tal stock of $7,000. Noah H. Ledford is among 
the incorporators. 


INDEPENDENCE.—The City Council is report- 
ed to have granted a franchise to the General 
Light, Heat & Power Company, subject to the ap- 
proval of the citizens. 


ST. LOUIS.—Mr. Cloyd Marshall has resigned 
his position as engineer in the power department 
of the Union Electric Light & Power Company, 
and become connected with the American De For- 
est Wireless Telegraph Company here. 


ST. LOUIS.—The written acceptance of the 
General Service & Development Company of the 
terms imposed in its franchise, granted by the 
county court, has been filed at Clayton. This com- 
pany owns an electric plant at Brentwood, and re- 
cently purchased the electric plant and contracts 
of the West St. Louis Water & Light Company, 
which is supplying a part of St. Louis County. 


MONTANA. 


HELENA.—Mr. C. E. A. Carr has been ap- 
pointed manager of the Helena Light & Railway 
Company, succeeding Mr. Howard S. Reynolds, 
who returns to New York. 

HELENA.—The Helena Power & Transmission 
Company has secured the right of way between 
Butte and Anaconda and tle stringing of wires 
has begun. The company will furnish power for 
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the concentrator at the Washoe smelter and in- 
directly to the street car company. 


LIVINGSTON.— Two carloads of machinery for 
the new electric light plant have arrived. The 
power house is 50x100 feet in area. It is expected 
that the equipment will soon be installed and the 
plant ready for service. 


HELENA.—The Wisconsin Bridge & Iron Com- 
pany, of Milwaukee, Wis., has secured the con- 
tract to construct a steel dam near Helena, for the 
Missouri River Power Company. The dam will 
be 630 feet long, 7o feet high and capable of de- 
veloping 10,000 horse-power. 


DILLON.—The Dillon Electric Light & Power 
Company has begun the reconstruction of its en- 
tire system in this city. The steam plant is to be 
improved at a cost of $6,000 and the transmission 
line between the plant and the city, which now 
consists of No. 8 copper wire, is to be replaced 
by No. 4 copper wire. The total cost of the im- 
provements is estimated at $10,000. 


NEBRASKA. 
ANTELOPE.—Work is being pushed along 
rapidly at the city’s water and lighting plant. 


BROKEN BOW.—This city is considering the 
establishment of an electric light plant. 


LINCOLN.—The Chickasha Light, Heat & 
Power Company has been incorporated with a 
capital stock of $125,000. 


YORK.—There is reported to be a movement 
here among the citizens looking to the construction 
of a municipal electric light plant. 


FREMONT.—It is stated that it is proposed to 
install three new boilers and make other improve- 
ments at the municipal electric light plant. 


FREMONT.—S. F. Stiles, city clerk, writes 
that about $5000 will be expended for improve- 
ments to the electric light plant. J. H. Mathews is 
superintendent. 


FRIEND.—A number of citizens have secured 
a franchise and will install an electric light plant 
here. 


AUBURN.—The Auburn City Council has en- 
tered into a contract with the Auburn Mutual 
Lighting & Power Company to light the streets, 
lanes and alleys of the city for a period of five 
years. 


OMAHA.—The contract department of the 
Omaha Electric Light & Power Company an- 
nounces that it has closed a contract with J. L. 
Brandeis & Sons to furnish light and power for 
their new store building. The contract is the 
largest ever closed by the company. It calls for 
approximately 400 are and 7,000 incandescent 
lamps, and motors to operate the nine passenger 
and four freight elevators which will be installed 
in the building. ` 

KEARNEY.—Col. F. W. Blees has disposed of 
his stock in the Northeastern Electric Heat & 
Power Company and retired from the business 
November ı. The new owners of the company are 
gentlemen who are largely interested in like en- 
terprises in various places and are thoroughly ex- 
perienced and have ample capital. The name of the 
company remains the same. William E. McCully, 
of Macon, Mo., is secretary, treasurer and gen- 
eral manager of the company. He will spend about 
half of his time in this city, notwithstanding his 
extensive interests elsewhere. He is secretary, 
treasurer and general manager of the following 
corporations: Macon Gas & Electric Light Com- 
pany; Marshall (Mo.) Electric Light & Powcr 
Company; Palmyra (Mo.) Light & Water Com- 
pany. The new president of the company is 
Thomas E. Wardell and the vice-president is Fred. 
H. Tedford. The resident manager will be S. J. 
Duncan. L. E. Watson, who has been manager of 
the plant under the ownership of Col. Blees has 
accepted the position of manager of the Beatrice 
(Neb.) electric plant. 


NEVADA. 
GARDNERVILLE.—Ą. C. Pratt has secured 
enough capital to carry out his electric power plant 
project on the Carson River. 


RENO.—A movement is being made by the City 
Council toward the municipal ownership of the 
holdings of the Reno Power, Light & Water Com- 
pany, and it is believed that some such deal will 
be consummated in the near future. 
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GOLDFIELD.—The California-Nevada Mining, 
Milling & Power Company is said to have secured 
all the water rights along the Pine Creck in Inyo 
County, Cal., and will erect an electric power plant 
near Alvord, Cal., from which point a transmission 
line will be constructed to the Bullfrog mining dis- 
trict at a cost of about $150,000. 


RENO.—W. B. Arnett, a mining engineer of 
this city, has just taken up a valuable water ap- 
propriation for power purposes, his dam site being 
located one mile below Vista and six miles east of 
Reno on the Truckee River. Six years ago the 
same site was taken up by different parties, but 
Arnett claimed they had forfeited ownership by 
failure to develop it and the same view has been 
taken by the state engineer, Henry E. Thurtell, 
who granted Arnett’s petition for an appropriation. 
He has secured all the water in the river at that 
place and says he has an average flow sufficient to 
generate 3,000 horse-power. Mr. Arnett has se 
cured ample backing and next April will begin the 
erection of a $100,000 power and lighting plant 
with which to supply electricity to Reno and 
Sparks. He will begin work on the construction 
of a seven-mile ditch and flume at once. 


NEW HAMPSHIRE. 


NEWPORT.—The Sunapee Electric Light & 
Power Company, whcih is now operated by the 
Newport Electric Light Company, has just com- 
pleted the work of rebuilding its lines. A 24-hour 


‘service will now be given. 


NEWMARKET.—W. H. C. Follensby, of Exe- 
ter, has been appointed receiver of the Newmarket 
Electric Light, Heating & Power Company by 
Judge Stone. The appointment was in answer to the 
petition of the minority stockholders of the com- 
pany, which alleged that the affairs of the com- 
pany were being mismanaged by President J. W. 
Burnham, of Durham, who was the majority stock- 
holder, and that the company was insolvent. Fur- 
ther, that $15,000 of the bonds of the company 
had been fraudulently issued by the president, and 
asking that W. E. Barrett, of Boston, president of 
the Union Trust Company, be asked to explain how 
he had come into possession of the bonds, which 
the latter did. Mr. Follensby has furnished $5,000 
bonds. 


NEW JERSEY. 


PERTH AMBOY.—C, D. Boynton, secretary of 
the Citizens’ Electric Light, Heat & Power Com- 
pany, writes that it is proposed to construct an 
electric light and power plant. 


NEWARK.—The Cape May electric light system 
is to be extended to Rio Grande, seven miles away, 
supplying light to the villages along the route. 

PLEASANTVILLE.—A contract has been let 
for a 250-h.p. engine for the local electric light 
plant. 

NEWTON.—The authorities of Newton have en- 
tered into a ten-year contract with the Newton 
Gas & Electric Company to furnish arc lights for 
$72.50 per lamp per year, and incandescents for 
$24. 

NEWARK.—A special committee has reported 
to the Newark board of works that an electric light 
plant could be established at a cost of $125,000, 
which would light the streets at about one-half 
the present cost. The board of works has asked the 
City Council for an opinion on the city’s right to 
build such a plant under present laws and will, if 
necessary, ask authorization from the State Legis- 
lature. 

WASHINGTON.—<A_ sale of the Washington 
Electric Light Company has just been effected by 
the Gas & Electric Development Company, of Phil- 
adelphia, which will also have charge of the ex- 
tensive improvements to be made immediately and 
the future operation of the plant. The Washing- 
ton company has always been a paying enterprise, 
but under the new management it is expected the 
earnings will be largely increased. 


NEW MEXICO. 


LAS VEGAS.—The contract has been let for a 
$150,000 power plant, to furnish this city and vic- 
inity with power and light. 

GALLUP.—The Gallup electric light plant, own. 
ed by Gregory Page, has been sold to E. C. Allen. 
The terms of the sale have not been made public, 
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but it is learned that the consideration is about 
$25,000. It is also said that the First National 
Bank is interested in the purchase. Mr. J. P. 
Mitchell has been appointed manager and super- 
intendent of the plant under the new control. 


NEW YORK. 


BROCKPORT.—New arc lights are to be in- 
stalled throughout the streets of the town. 


BUFFALO.—At the recent election the citizens 
voted in favor of a municipal lighting plant. 


MOORESVILLE.—The people have voted to 
issue bonds to the amount of $10,000 for the es- 
tablishment of an electric light plant. 


LYONS FALLS.—The village authorities have 
entered into a contract for a term of five years 
with G. H. P. Gould to furnish street lights. 


WATERFORD.—The village trustees directed 
the light committee, president, attorney and engi- 
neer to ascertain the cost of constructing and oper- 
ating an electric light plant. 


MIDDLETOWN.—A majority of the stockhold- 
ers of the Consumers’ Light & Power Company 
voted to sell the company’s plant to the Orange 
County Light & Power Company for $65,000. 


NEW YORK.—The incorporation of the Hudson 
Electric Company is reported, with a capital of 
$5,000, and the following directors: E. W. Moore, 
F. H. Cowles and J. N. Shreve, New York. 


LITTLE FALLS.—At an adjourned regular 
meeting of the Common Council recently held a 
franchise was granted to the Hudson River Elec- 
tric Power Company to operate in this city for 
a term of 50 years. 


MACEDON.—lIt is stated that the Town Board 
has granted a franchise to the Niagara & Lock- 
port Power Company, to erect poles and wires for 
the transmission of heat, power and light along the 
highways of the town. 


LOCKPORT.—Electric power from the Ontario 
Power Company’s plant at Niagara Falls is now 
being received in this city. The gas and electric 
light company is utilizing the power, which is trans- 
mitted at 12,000 volts. 

GOSHEN.—Goshen Illuminating Company has 
been incorporated to furnish gas and electricity. 
The company’s capital is $25,000 and the incor- 
porators are James Gamble and William H. Dixon, 
New York City, and John B. Johnston, Brooklyn. 


BROOKLYN.—The Kings County Electric Light 
& Power Company of Brooklyn, it is reported, has 
applied to the State Gas & Electricity Commission 
at Albany for permission to increase its capital 
from $5,000,000 to $10,000,000 for the purpose of 
improving its plant. i 

LOCKPORT.—The Economy Light, Heat & Fuel 
Company, which recently obtained a 1oo-year fran- 
chise for light, heat, gas, power and refrigerator 
plants, will soon start work on its new electric 
light station. It is expected to have the plant in 
operation within six months. 


POTSDAM.—A statement has been issued by 
the Hannawa I‘alls Power Company to the effect 
that the power company has secured the permission 
of all property owners along the route of the 
proposed power transmission line from Hannawa 
Falls to Ogdensburg, and that the pole line will 
soon be completed. 


OSWEGO.—The Citizens’ Lighting Company has 
been incorporated with a capital of $75,000 by J. 
C. Knight, Thomas Moore and C. A. Bentley, of 
Oswego. The outlook for the new lighting com- 
pany is said to be more than encouraging. Con- 
tracts have been made with merchants and manu- 
facturers embracing a period of three years and 
representing over $40,000. 


UTICA.—The Utica Gas & Electric Company 
has entered into a contract with the Rome (N. Y.) 
Gas Company, whereby the former concern is to 
furnish electricity for lighting the city of Rome. 
A high-tension line will be built and power will be 
furnished from Trenton Falls to Rome, where it 
will be transformed to the proper voltage for the 
different requirements in that city. 


WATKINS.—The Watkins Consolidated Gas & 
Electric Light Company, which went into the hands 
of a receiver last spring, has been reincorporated 
and will hereafter be known as the Watkins II- 
luminating & Power Company. The incorporators 
and chief stockholders are M. L. Driesbach, of 
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Philadelphia, and M. H. Horn, of Jersey City. 
The capital stock has been fixed at $50,000. 
AMSTERDAM.—Press reports state that the 
survey has been completed for the steel tower line 
between Amsterdam and Ballston, a distance of 20 
miles, preliminary to the construction of work nec- 
essary to the bringing of Hudson River Electric 
Power Company’s Spier Falls power to Utica. The 
survey for the balance of the line from Amster- 
dam to Utica will probably be started next week. 


BROOKLYN.—Mr. Max Loewenthal, who of 


late years has devoted his attention and energies 


as an electrical engineer to the development of 
electric heating, has undertaken as a specialist the 
creation and development of a heating department 
for the Edison Electric Illuminating Company, of 
Brooklyn. Such an experiment is well worth the 
making for every local lighting company, and Mr. 
Loewenthal’s work will be followed with deep in- 
terest. 


ROCHESTER.—tThe stockholders of the Wayne 
County Electric Company, at their annual meet- 
ing, elected as directors: Charles D. Beebe, George 
Dunn, H. H. Crowell, Charles A. Lux, Dr. James 
W. Putnam, Dwight P. Chamberlain. The direc- 
tors organized immediately after the stockholders’ 
meeting, electing as officers: President, Dwight P. 
Chamberlain; vice-president, Charles A. Lux; sec- 
retary, Benton S. Rude; treasurer, William H. 
Akenhead. 


LOCKPORT.—Work on the Buffalo transmis- 
sion line of the Niagara, Lockport & Ontario 
Power Company has been begun. The line will 
run to Pendleton, then to Getzville, Williamsville 
and Buffalo. At a recent meeting of the stock- 
holders the company elected the following board 
of directors: Harry H. Westinghouse, George C. 
Smith, Robert E. Drake, of Syracuse; Paul P. 
Brady, of New York; J. J. Albright, S. M. Cle- 
ment, of Buffalo; Carl A. Degersdorff, of New 
York; William H. Gratwick, of Buffalo, and Ed- 
mund Hayes, of Buffalo. The last five take the 
place of I. H. Babcock, William Richmond, the 
Hon. Charles Hickey and William Higgs, of Lock- 
port, and P. F. King, of Niagara Falls. 


NEW YORK CITY.—New York City’s first 
municipal electric light plant has been completed, 
and on October 30 was tested in the presence of a 
number of city officials. The current generated will 
be used to light the new Williamsburg bridge. By 
an investment of about $90,000 the city, it is ex- 
pected, will make an annual saving of $12,000 in 
lighting the 124 arcs and 136 incandescent globes 
on the bridge. The plant was designed by H. de B. 
Parsons. There are two buildings, and the smoke- 
stack is 225 feet high. It is the first electric light 
works in the country to get its steam power as the 
result of the burning of garbage. The building 
which contains the furnaces and boilers is in 
charge of the street cleaning department, and the 
electric generating plant is under the bridge de- 
partment. 


OYSTER BAY.—After a fight that has lasted 
for years, the Nassau Electric Light & Power 
Company has absorbed the Oyster Bay Light & 
Power Company. Interested in the Nassau Com- 
pany are Edwin D. Morgan, Clarence H. Mackay, 
Percy Chubb and other well-known men. The 
Oyster Bay company made a hard fight to keep the 
Nassau Company out of its territory, but at last 
had to succumb. The struggle between the rival com- 
panies was accompanied by many lively incidents. 
The Nassau people would start in to put up poles 
at night, but the local managers were always on 
the watch, and lawyers were sometimes routed out 
of bed at midnight to give an opinion as to the 
legality of the Nassau company’s action. Men 
were sent out by the local company to chop down 
poles when it was thought they had been erected 
in violation of the law, and in some cases men em- 
ployed by the Nassau company climbed to the tops 
of the objectionable poles and stayed there, defying 
their opronents to cut down the poles. 


NORTH CAROLINA. 


WILLIAMSON.—The town authorities want to 
correspond with electric companies relative to 
the installation of an electric light plant. S. J. 
Everett is secretary of the Business Men’s As- 
sociation. 


LENOIR.—The Citizens’ Light & Power Com- 
pany has been incorporated with a capital of $25.- 
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ooo. The incorporators are H. F. Newland and 
W. B. Ivey. The company has been granted a 
30-year exclusive franchise for an electric light- 
ing and power plant, and will at once begin the 
installation of a 60-kw. single-phase lighting sys- 
tem, 60 cycles, 2,200 volts. The town has con- 
tracted for 21 arc lamps for five years. 


ROANOKE RAPIDS.—Engineers are now pre- 
paring plans for the power house and electrical 
installation of the Roanoke Rapids Power Com- 
pany. It is proposed to construct a dam across 
Roanoke River at this point, which for the first 
development will give the company about 9,500 
horse-power. Later it is proposed to raise the 
dam so as to give about 25,000 horse-power tor 
11% hours per day. C. P. E. Burgwyn, Rich- 
mond, Va., is the engineer in charge. H. C. 
Cooper, general manager, writes that the contract 
for the new power plant will probably not be let 
before spring. 


SALISBURY.—The development of a large 
hydro-electric plant is being undertaken in David- 
son County, five miles from Salisbury. D. Hart- 
ley, of Yadkin College, J. H. Swicegood, of Tyro 
Shops, and Prof. J. M. Bandy, of Greensboro, are 
among those who head the movement and have 
incorporated the Yadkin Development Company. 
The plan is to dig a canal 11 miles in length from 
a point on the Yadkin River at Yadkin College 
to a suitable location near Linwood, through 
which the current of the Yadkin River will be 
turned. The canal is to be 80 feet wide at the 
base and will average about 15 feet in depth. 
It is estimated by the engineers that not less 
than 30,000 to 35,000 horse-power will be avail- 
able at one point when the canal shall have been 
completed. 


NORTH DAKOTA. 


LEEDS.—The Leeds Electric Light & Power 
Company will install a new electric light plant. 
A site for the plant has been secured and the 
construction work will be started immediately. 


GRAND FORKS.—Edward A. Healy, of Red 
Lake Falls, has a plan to supply electric light for 
the city and was here recently talking over the 
venture to some local business men. His plan 
is to utilize the power of Thief River Falls to 
generate a current which if extended here will 
furnish cheap light. 


OHTO. 


ARLINGTON.—The electric light plant at 
Arlington burned recently. There was no in- 
surance. 


COLUMBUS.—The Lima Electric Railway & 
Light Company has increased its capital stock from 
$850,000 to $1,250,000. 

FOREST.—At a special meeting of the Forest 
town council it was decided to advertise for bids 
for the erection of an electric lighting plant. 


BELLEFONTAINE.—Appropriations have been 
made by the Bellefontaine council for a new 
municipal electric light plant to cost $50,000. 


TOLEDO.—J. T. Ross became chief engineer 
of the Toledo Railways & Light Company on No- 
vember 1. He is a well-known traction expert and 
engineer. 

ASHTABULA.—tThe superintendent of the elec- 
tric light plant has petitioned the finance com- 
mittee for an appropriation of $7250 for improve- 
ments to the electric light plant. 


PAINESVILLE.—The stockholders of the Com- 
mercial Electric Company held their annual meet- 
ing recently. The officers elected were T. E. 
Durban, president; W. N. Collister, vice-presi- 
dent, and W. E. Malin, secretary and treasurer. 


CAREY.—Improvements have recently been 
made at the water works and lighting plant here, 
of which Harry C. Fink is manager and engineer. 
Two new Skinner engines have been installed, one 
of 150 horse-power and the other of 60 horse- 
power capacity; also a 1oo-kw. single-phase Wood 
generator. 


JAMESTOWN.—Although the Jamestown Elec- 
tric Light Company has been lighting the .streets 
ot Jamestown for ten years, it has just been 
granted a franchise. More lights will be used 
and a new contract made. It is said the town 
could have avoided paying light bills any time 
because of the lack of a franchise. 


DECEMBER, 1905. ] 


MANSFIELD.—The stockholders of the Mans- 
field Electric Light & Power Company have 
chosen directors. The following officers were 
elected by the board of directors: President, C. 
W. Upson; vice-president and treasurer, J. J. Mc- 
Intyre; secretary and superintendent, W. C. 
Fledges. 


CLEVELAND.—The people of Cleveland have 
voted in favor of giving the Bradley Electric Light 
& Power Company a franchise to furnish light, 
heat and power in Cleveland, in competition with 
the Cleveland Electric Illuminating Company. 
Whether the council will complete the grant to 
Mr. Bradley or not depends upon the attitude of 
the Legislature toward a home-rule law for Cleve- 
land. 


TOLEDO.—The Toledo Gas, Electric & Heating 
Company has about completed its lines in the 
downtown section of the city. The new turbine 
engine is in operation and is supplying current 
for the West End, while two additional 1,500- 
h.p. steam turbines have been ordered adapted for 
driving a direct-connected 60-cycle generator run- 
ning at 1800 revolutions per minute and giving 
7200 alternations per minute. They will be pro- 
vided with secondary governor valves by means 
of which so per cent overload may be developed, 
or full load developed when operating with con- 
denser. The generators will have four poles and 
will deliver three-phase current at 4400 to 4800 
volts. The turbines will be of the Westinghouse 
make 


EAST LIVERPOOL.—Articles have been filed 
with the Secretary of State increasing the capital 
stock of the East Liverpool Traction & Light 
Company from $6000 to $3,000,000, as the result 
of a traction and light merger in southeastern 
Okio. The deal includes the suspension bridge 
over the Ohio between East Liverpool and Chester, 
Pa., the East Liverpool & Rock Spring traction 
line, Rock Spring Park; the Chester Light & 
Power Company and the People’s Light & Power 
Company. These properties will be merged with 
the electric lighting companies of East ‘Liverpool 
and Wellsville. It is said that this move is a 
preliminary to a merger of all the electric light- 
ing companies in eastern Ohio. Options have been 
taken on the Steubenville electric lines which ex- 
tend to Toronto, and to Brilliant, and a gap is 
to be filled in between Toronto and Empire. 
Buffalo (N. Y.) capital is behind the movement. 


OKLAHOMA TERRITORY. 


LEHIGH.—The Consumers’ Ice Company will 
instal] electric lights at Lehigh. 

WOODWARD.—The Woodward Cotton Com- 
pany has been granted a franchise to furnish the 
city with electric lights. 

SHAWNEE.—Charles A. Freuauff, of New 
York, has bought the Shawnee Light & Power 
Company’s plant and entire system, in Shawnee, 
for $108,000. 


OREGON. 


ASTORIA.—W. W. Whipple has secured a 
franchise to construct an electric light and gas 
plant and telephone system in Astoria. 


SALEM.—The Calbe Cove Power Company, of 
Sumpter, has filed articles of incorporation, with 
$100,000 capital. O. C. Wright, T. C. Gray and 
E. Ray Jones are the incorporators. 


ELGIN.—The Grand Ronde Power Company 
(Fred. Housch, engineer, La Grande, Ore.), is to 
extend its line to Elgin, and furnish light and 
power; probable cost of work, $20,000. 


JUNCTION CITY.—The Gilmore Water Power 
Company has been incorporated here by S. P. 
Gilmore, Emma Gilmore and Eliza Gilmore for 
the purpose of establishing water works for irri- 
gation and other purposes. 


HAINES.—At a regular meeting of the Com- 
mon Council held recently the application of J. 
F. O’Bryant to install and operate a power and 
light plant in the corporation limits for a period 
of thirty years was passed to its third reading 
and granted. 


EUGENE.—W. T. Campbell and associates 
will, under the name of the Oregon Electric 
Power Company, appropriate water from Macken- 
zie River for the purpose of generating electric 
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power. The power house will be located about 
eleven miles from Eugene. The company offers 
to furnish power for the proposed municipal elec- 
tric light system. 


EUGENE.—The City Council has employed 
Engineer Kelsey, of Salt Lake, Utah, to make 
surveys, plans and estimates for the proposed 
municipal electric light plant and water works, for 
which the citizens have voted to issue $200,000 
bonds. The site for the power plant is reported 
to have been selected on McKenzie River, about 
thirty miles east of Eugene. 


OREGON CITY.—H. W. Hageman, of Stone 
City, Ore., has completed financial arrangements 
for the construction of an electric light and power 
plant on Clackamas River, about seven miles above 
Oregon City. He will build a 35-ft. dam and 
construct a large power plant. It is proposed to 
furnish light and power to Park Place, Gladstone, 
Clackamas Heights, Oregon City and Portland. 


BAKER CITY.—The Northwestern Gas & Elec- 
tric Company, which practically controls all the 
gas and electric light plants from Boise to Walla 
Walla, will have an opposition fight in Baker City, 
as the Powder Valley Light & Power Company 
has petitioned the City Council for a franchise. 
The Powder Valley Company offers to pay the 
city three per cent of its gross earnings for the 
franchise, and, in addition, proposes a maximum 
scale of prices, which is very far below that now 
charged by the Baker City Gas & Electric Com- 
pany, which is owned and controlled by I. P. 
Anderson, of the Northwestern Gas & Electric 
Company. The Powder Valley Company is erect- 
ing an immense plant on Powder River, and will 
string wires as far west as La Grande. 


PORTLAND.—Machinery costing $165,000 for 
the Oregon Water Power & Railway Company is 
being delivered. The company is constructing a 
dam in the Clackamas River, at Cazadero, thirty- 
seven miles from Portland, and will install a 
plant to develop 20,000 horse-power. President 
W. H. Hurlburt officially announces that the 
plant will be completed and in operation before 
the end of next summer. The total cost will be 
$225,000. The Bullock Company, of Cincinnati, 
has the order for generators. The Stanley Com- 
pany, of Pittsfield, Mass., is manufacturing the 
transformers. The water wheels come from the 
Pratt Iron Works, Dayton, Ohio. The power to 
be generated will be used in operating 100 miles 
of electric railway between Portland and Cazadero 
and branch lines in and about this city; also the 
electrically lighted pleasure park, “The Oaks.” 
There will be a large surplus of power, and this 
will be delivered under a contract to the Portland 
General Electric, to be used in commercial light- 
ing and power in this city. 


PENNSYLVANIA. 


LEBANON.—Geo. R. Hersey and Eli Nisley 
have secured an electric light franchise. 


MALVERN.—Malvern Electric Light Com- 
pany has been incorporated with a capital of $5000. 


WEST CHESTER.—The Ridley Creek Supply 
Company has extended its line through Williston. 


LEBANON.—The Edison Electric Illuminating 
Company will supply Myerstown and Avon with 
electric lights. 

PLAINS.—Plains residents are considering the 
the formation of a company to furnish electric 
lights for this town and Miner’s Mills. 


EF ALCONER.—E. W. Jordan, of the Corry 
Electric Lighting Company, has secured a five- 
year contract to light the streets of Falconer. 


YORK.—It is reported that the Conewingo 
Electric Power Company is about to construct a 
plant to furnish light to York, capable of supply- 
ing 30,000 horse-power. 


HOMESTEAD.—Homestead business men have 
organized a light, heat and power company, which 
is to be capitalized at $100,000 and chartered to 
operate throughout Allegheny County. 


MANHEIM.—Manheim borough has given a 
five-year contract for lighting the borough to the 
Manheim Electric Light & Heat Company at 
$11.50 per light per year. This is $2.50 per light 
less than the old contract, and will save the 
borough about $200 a year. 


BENTON.—Definite steps have at last been 
taken towards bringing the Benton electric light 
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plant into reality. The company has engaged W. 
O. De Witt of this town as consulting engineer, 
and he will at once prepare plans and specifications 
for the erection of the power house. 


PHILADELPHIA.—S. L. Brumbaugh, general 
manager of the Juniata Hydro-Electric Company, 
writes in regard to the constriction of the pro- 
posed electric plant on Juniata River, that the 
total cost of the work will be about $1,000,000. 
Bids for excavation steam shovel work, etc., will 
be received in about 30 days. Bids for elec- 
trical equipment will be received about January 
1. Engineer, Wm. H. Cushman. 


SOUTH CAROLINA. 


EDGEFIELD.—It is proposed to install an 
electric light plant here. 


BISHOPVILLE.—The corporators of the Bish- 
opville Light & Power Company have secured a 
charter from the State of South Carolina. 


BAMBERG.—It was voted on October 24 to 
issue $15,000 bonds for the construction of an 
electric light plant. The Board of Public Works 
will have charge of the construction. 


SOUTH DAKOTA. 


WILMOT.—A new electric light system is being 
installed at this place. 


ABERDEEN.—F. W. Raymond, City Auditor, 
writes that the citizens voted November 9 to con- 
struct a municipal‘ electric light plant. 


SPEARFISH.—The Black Hills Traction Com- 
pany is building a canal 5% miles long, which 
will have a fall of 103 feet, and furnish from 
1000 to 1200 horse-power. The dam to receive 
this water is almost completed. An electric light 
and power plant will be built to furnish power 
for mining companies and also for the trolley line 
which the Black Hills Traction Company intends 
to build from Spearfish to Deadwood and after- 
ward to extend to various other points in the 
Black Hills. 


TENNESSEE. 
DAYTON.—C. F. Dowker, of Grandview, has 
purchased of Thomas E. Stone the city electric 
light plant and assumed charge immediately. 


LAWRENCEBURG.—The citizens have voted 
to issue $25,000 bonds for the construction of 
water works and an electric light plant. Jas. 
Dunn, city secretary-treasurer, writes that no en- 
gineer has been employed as yet. 


CHATTANOOGA.—A twenty-year exclusive 
franchise is for sale for a water and an electric 
light and power system, including rights of way, 
etc. For further information address I. L. Fau- 
cett, Chamberlain Building, Chattanooga. 


MEMPHIS.—The Boardman Electric Company 
has filed an application for an amendment to its 
charter in order to change the name of the com- 
pany to the Bluff City Electric Company. The 
incorporators. are: H. H. Carson, R. M. Ellet, 
G. B. Thornton, Jr., and H. B. Hart. 


KNOXVILLE.—The City Council, it is report- 
ed, has authorized the Board of Public Works to 
award to the Knoxville Railway & Light Company 
a contract for 303 or more arc lights at an an- 
nual cost of $72.50 per light per year, for a 
period of ten years, and to the Carbon Light & 
Power Company, a contract for 150 or more 
Welsbach gas lights of 62 candle-power each, at 
an annual cost of $21.50 each. 


CHATTANOOGA. —We are informed that W. 
J. Oliver & Company, of Knoxville, Tenn., have 
secured the contract for the concrete work of 
the lock and dam power plant to be constructed 
at Hales Bar in Tennessee River by the Chat- 
tanooga-Tennessee River Power Company; contract 
price about $1,000,000. Additional contracts will 
be let in the near future for other work in con- 
nection with the above plant to include hydraulic 
and electric installation, structural work of power 
houses, transformers and transmission line. John 
Bogart, consulting engineer, 16 Exchange Place, 
New York, N. Y.; C. E. James, president, Chat- 
tanooga. 

CHATTANOOGA.—Following the letting of 
the contract for the concrete work of the lake 
and dam for the power plant to be erected at 
Hale’s Bar, in the Tennessee River, the Chatta- 
nooga & Tennessee River Power Company has 
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applied for an increase in the capital stock from 
$3,000,000 to $3,500,000. This is for the pur- 
pose of increasing the capacity of the power plant. 
-According to the original plans the company was 
to erect a plant which would have a capacity of 
36,000 horse-power. It is understood that this 
will now be increased to 50,000 horse-power. 


TEXAS. 


BEAUMONT.—R. C. Duff and others have 
applied for an electric light franchise here. 


KILLEEN.—A local company has been organ- 
ized for the purpose of installing an electric light 
plant at Killeen. 

CLIFTON.—L. B. Thornton has sold his elec- 
tric light plant and flouring mill to the Thorn- 
ton Milling Company. 

MARFA.—J. B. Covington, of Hearne, Texas, 
is going to put in both an electric light plant and 
telephone exchange in this place. 

EAGLE PASS.—The Texas-Mexican Electric 
Light & Power Company has increased its capital 
stock from $40,000 to $80,000. _ 

VAN BUREN.—A deed has been filed here 
transferring the Van Buren electric light and 
power plant to the Fort Smith-Van Buren Bridge 
& Traction Company. ` 

MIDLOTHIAN.—The Midlothian Ice, Light & 
Water Company has been incorporated, with a 
capital of $20,000, by C. A. Moore, W. W. Meyer 
and others, all of Midlothian. 


DUBLIN.—The Dublin Gas & Electric Com- 
pany has been incorporated with a capital stock 
of $50,000 by J. F. Strickland, Oscar Godwin, 
of Dallas; M. B. Templeton, of Waxahachie; R. 
B. Sticher, of Sherman, and J. R. St. Clair, of 
Dublin. 

WHITESBORO.—The council has granted a 
franchise to M. P. Kelly, of Gainesville, Texas, 
for the installation of a water works system. As 
soon as the installation is completed, Mr. Kelly 
will begin the construction of an electric light 
plant and sewerage system. 


UTAH. 


COALVILLE.—The City Council has awarded 
a contract to Thomas L. Allen for an electric 
power plant in this city. 

SALT LAKE CITY.—Francis M. Lyman, Jr., 
has filed an application with the County Com- 
missioners for a franchise to erect poles and 
string wires along the county highways. He 
owns water rights on Mill Creek and proposes 
constructing a power plant. 

SALT LAKE CITY.—Malad Light & Power 
Company has been organized to succeed to the 
franchise, plant and rights of G. C. McLaughlin 
and Frank Moore in the town of Malad, Idaho. 
$100,000. C. F. Little, president; D. S. Tag- 
gart, vice-president; G. H. Jay, treasurer; J. A. 
Largent, secretary. 

RICHFIELD.—A. J. Poulson has had his ap- 
plication for a large amount of water in the 
Sevier River for power purposes approved. He 
will form a company for the purpose of putting 
in a plant to utilize the power. It is purposed 
to build a plant to cost $60,000, three miles south 
of Elsinore, to develop electrical energy for Gold 
Mountain and for Richfield as well. The water 
power granted will develop 1000 horse-power. 


RICHFIELD.—James Christensen, of Salt 
Lake, and H. N. Hayes, of Richfield, have be- 
come associated with Thomas and D. R. Brown, 
the original owners of the Richfield electric plant. 
The company has secured the upper water power 
rights above Glenwood. The company is incor- 
porated under the title of the Richfield Light & 
Power Company and intends extending a line to 
Glenwood for the purpose of furnishing that town 
with light. 

HEBER.—In addition to establishing an irri- 
gation system to supply the settlers of Blue 
Bench on the Uintah reservation, the Blue Bench 
Co-operative Water Company (Irwin E. Pratt, 
secrctary) also proposes furnishing electric light 
and power, and has filed application with the 
State Engineer at Salt Lake City for 200 second- 
feet of water from Rock Creek in Wasatch 
County, which it proposes developing and transmit. 
ting to Heber and elsewhere. The diverting canal 
will be 36,500 feet long. 
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VIRGINIA. 

NORFOLK.—J. Edward Cole and W. D. Pen- 
der, representing separate interests, have each 
offered to install an independnt electric lighting 
and power plant in Norfolk if the retail mer- 
chants will subscribe to a certain amount of stock. 


LYNCHBURG.—The new power house of the 
Lynchburg Traction & Light Company, on the 
James River, three miles above the city, has 
been put into service. The plant is to supply 
current for the street cars and for commercial 
lighting and power for factories. At present it 
has a capacity of 4500 horse-power, which can 
be largely increased. The plant is declared by 
experts to be one of the best in the South. It 
has been under construction for eighteen months 
and has cost upward of $150,000. 


WASHINGTON. 
BELLINGHAM.—The Bellingham City Council 
has ordered thirty-nine new arc lights for street 
lighting purposes. 
OAKESDALE.— Mr. Shields, of Moscow, 
Idaho, is interested in the construction of an 
electric light plant at this place. - 


TENINO.—S. W. Fenton, it is reported, has 
applied to the County Commissioners at Olympia, 
for an electric light and water franchise for 
Tenino. 


KENNEWICK.—C. F. Cochran and C. E. 
Wood, of Genesee, Idaho, have applied for a 
franchise for an electric light plant and water 
works here. 


TACOMA.—The Sunnyside Council has en- 
tered into a lighting contract with the Prosser 
Falls Land & Power Company. The line will be 
built via Mabton. 


WENATCHEE.—The Council, it is reported, 
is considering the question of purchasing the elec- 
tric light plant of the Wenatchee Electric Power 
Company for $80,000. 

GEORGETOWN.—The Seattle Electric Com- 
pany has purchased within the last four months 
18 acres of ground in Georgetown, on which it 
will build rolling stock, car barns and repair 
shops. 

PALOUSE.—The Washington Water Power 
Company has begun work on its plant here, which 
will furnish power and light to Rockford, Fair- 
field, Latah, Tekoa, Farmington, Garfield, Colfax 
and Oakesdale. 

BALLARD.—The entire plant and franchise 
of the Ballard Electric Company has been sold 
to the Seattle Electric Company, and it is stated 
that many improvements and additions will be 
made to the plant. 


PORT ANGELES.—Mr. W. S. Hoskins, of 
Seattle, has made a proposition to take over the 
present electric light plant here, upon a twenty- 
year lease, for the purpose of superseding the city 
in the lighting business. 

GARFIELD.—The city council of Garfield has 
granted a franchise to the Moscow (Idaho) Light 
& Power Company to light the city with electricity. 
Work on the line will begin January 1, 1906, and 
is to be completed July 1. 

WEST SEATTLE.—A recent election resulted 
in the decision to issue $9000 bonds for the pur- 
pose of adding a lighting plant to the present 
municipal street railway plant. Specifications can 
be obtained from City Clerk W. G. Dickinso 
after January 1, 1906. 

EVERETT.—The City Council has favored a 
motion made by Mr. Myers that the clerk be in- 
structed to advertise for bids on the city light- 
ing contract previous to the expiration of the 
present contract with the Everett Electric Com- 
pany next March. The resolution provided that 
bids be submitted on contracts for five, seven and 
ten years. 

DAYTON.—The Dayton Electric Company has 
been incorporated, capitalized at $75,000. Im- 
provements are now in progress, aggregating 
$20,000. The old steam and water power plant 
will be replaced by a complete new hydraulic 
plant. The new barrel flume, 1500 feet long and 
fifty-five inches in diameter, will double the power 
of the old open flume and will enable steam 
power to be dispensed with. The new plant will 
run night and day, and during the day will fur- 
nish power for driving machinery in Dayton. 
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SNOQUALMIE FALLS.—The Management of 
the Platt Iron Works Pacific Coast district agency 
has received reports of very successful tests of 
the new water wheel now in operation at the 
Seattle-Tacoma Power Company’s plant at Sno- 
qualmie Falls, Wash. The Type B. Victor turbine 
wheel direct-connected to a Westinghouse 5000- 
kw., three-phase generator tested at full gate de- 
veloped 8000 kilowatts at the switchboard. This 
makes the capacity of the wheel 11,200 horse-power 
when operated at 300 r.p.m. under a- head of 
270 feet of water. This increase of capacity will 
be of much benefit to the company’s service in 
the Puget Sound cities. 


WALLA WALLA.—Secretary S. D. Sinkler, 
of the Northwestern Gas & Electric Company, has 
issued notices that there will be a meeting of 
stockholders at Walla Walla, December 21, for 
the purpose of voting on the proposition of in- 
creasing the capital stock of the company from 
$650,000 to $1,000,000 by the issuance of $350,000 
8 per cent cumulative preferred stock, entitled to 
Priority, both as to dividends and in the distri- 
bution of the assets upon dissolution of the com- 
pany. The object of the increase in the capital 
stock is believed to be the building of another 
power plant on the upper Walla Walla River te 
provide for the rapidly increasing demands for 
Power in Walla Walla, Pendleton, Athena and 
Weston. 


WEST VIRGINIA. 
PARKERSBURG.—The Acme Electric Com- 


pany has secured its charter of incorporation, and 
at a recent meeting it was formally organized. 
The officers elected are: President and general 
manager, Henry M. Moses; vice-presidnt, Frank 
S. Mead; secretary, Richard K. Gibson; treasurer, 
Lewis P. Self; superintendent, Hugh J. Henry. 


WISCONSIN. 
MENASHA.—Menasha has voted to install an 
electric light plant. 


RHINELANDER.— The Rhinelander Light 
Company has sold its wiring and supply branch 
of the business to C. A. Sutliff, of Grand Rapids, 
Mich. He will put in a full line of electrical 
goods. 

MUKWONGO.—The Milwaukee Electric Rail- 
way & Light Company has come into possession 
of the mill property of John Hewitt. It is un- 
derstood that the mill property will be used as 
u power house site. 


FOND DU LAC.—T. F. Grover, who resigned 
recently as general manager of the Eastern Wis- 
consin Railway & Light Company, with head- 
quarters in Fond du Lac, has moved to Chicago 
with his family and is now engaged in business 
in that city. 

MILWAUKEE.—The Municipal Electric Light 
& Power Company, of this city, has been incor- 
porated to supply electric light and power to the 
city of Milwaukee and its residents; capital, 
$100,000. Incorporators: L. S. Biron, J. A. Wal- 
lis and A. C. Moeller. 


MILWAUKEE.—John I. Beggs, president and 
manager of the street railway company, says that 
unless the city enters into a contract for street 
lighting by the expiration of the present con- 
tract, December 15, the street lights will be turned 
off and the entire city will be in darkness. 


LA CROSSE.—A combination of the electric 
lighting plants and electric railways in the vicinity 
of La Crosse is said to be in contemplation. 
The properties involved are announced as the La 
Crosse Railway Company, the Wisconsin Light & 
Power Company, the La Crosse Gas & Electric 
Company, and the proposed La Crosse & Black 
River Railway. It is purposed to transmit power 
from a large power plant on the Black River, 
near Black River Falls. _ 


WYOMING. 

LARAMIE.—The electric light difficulty in 
Laramie has been finally adjusted by the purchase 
of the old plant by the new company, known as 
the Laramie Light & Power Company, with a cap- 
ital of $75,000, and representea by W. C. Sterne, 
of Littleton, Colo. The agreement to purchase 
the plant was reached at a meeting held at Little- 


ton. The purchase price is to be the sum of 
$40,000 as a first mortgage on the plant. The 
new company contemplates extensive improve- 


ments, including the installation of an alternating 
current system. 
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trade-mark, which is our guarantee of satisfaction. It combines 
reliability, durability and economy. Its simplicity of construction 
gives free access to parts and renders necessary repairs easy. 


The Penberthy Force Feed Oil Pump 


gives a positive easily regulated flow of oil, which can be adjusted 
to a drop. Its interchangeable ratchet drive wheels double its 
len of life. It works perfectly, regardless of speed of engine, 
and never wastes a drop of oil. Every engineer should know 
about it. ; 

We manufacture a line of engine-room specialties that every 
His ae oe know about. Our catalog gives full particulars. 

rite for it. 


PENBERTHY INJECTOR COMPANY, 


Largest Manufacturers of Injectors in the Worid, 
381 HOLDEN AVE., DETROIT, MICH., U. S. A. 


P.S.—We send the Penberthy Bulletin for three months free on request. 


PENBERTHY INJECTOR CO., Ltd., Windsor, Ont. 


SAVE ONE-HALF THE COST OF OIL. 

Sent anywhere on thirty days trial. 

“As to how the Cross Oil Filter works in con- 
nection with our Westinghouse Gas Engine, will 
says that it is giving perfect satisfaction in every 
respect.”—Iola (Kan.) Portland Cement Co. 


THE BURT MFG. CO., 


The Largest Mfrs. of Oil Filters in the World, 
205 Main Street, 
AKRON, OHIO, U.S.A. 


Also supplied by Oil Companies, Dealers and Power 
Contractors. 


A DETROIT 
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POS WATER WHEEL TURBINES 


AWARDED THE 


GRAND PRIZE 


FOR 
ELECTRIC 
SERVICE 


mh 


Send 
AT THE gd : 
f a G 
ST. LOUIS WORLD’S FAIR. : r o 
DOBLE TANGENTIAL WATER WHEELS faresuperior in design, ma atalog 


terial, workmanship, effi 


DOBLE NEEDLE REGULATING NOZZLES {ciency and durability. Requires no flume. Not affected by backwater. Not ob- 


Write for our Bulletins Nos. & 5 and 6 which one data and r- 
tables of value to engineers PET sticks, Caves or anchor ice. Gate shuts pe 


a CHASE TURBINE MFG. CO. 


Established 1850. SAN FRANCISCO, U.S. A. Orango, Mass. 


We guarantee our single horizontal turbines 


to give high efficiency and be durable under 
heads up to 300 feet. 

We take care of all end thrust without wear or 
friction my means of our patent water cushion 
the only device which provides for end thrust 
with practically no friction. Our Horizontal Tur- 
bines can be run singly or in pairs. We also 
make vertical turbines. 


Write Dept. C for Catalogue. 


THE TRUMP MFC. CO. 


SAMSON TURBINE 


The higher the SPEED of a GENERATOR, the 
LOWER its COST. We can SAVE YOU MONEY 
if you will use the SAMSON to drive the generator 
because there is not another turbine built that will attain 
as quick a SPEED when operating under the same con- 
ditions. 


my 


JAMES 


314 Lagenda Street, 


LEFFEL & CO. 
Springfiold, Ohio, U. $. A. 


JANUARY, 1905. ] 


By buying a copy 
of this book and be- 
coming familiar with 
the art of electricity 
you don’t know what 
it may lead up to. 

There are XX chap- 
ters or subjects car- 
rying you from the 
fundamental princi- 
ples of electricity on 
through the various 
branches to a point 
where the careful stu- 
dent comprehends the 
complete designing, 
care and operation of 
a dynamo or motor. 
Each subject is care- 
fully written and to 
the point. After a 
student studies a sub- 
ject, he is questioned 
on that subject in 
such a manner as to 
bring clearly to his 
mind the points he 
needs to know regard- 
ing same. A DIC- 
TIONARY in back of 
book will enable him 
to learn the meaning 
of any electrical 
word, term or phrase 
used in this book as 
well as hundreds of 
others in common use. 
All required tables 
necessary in the study 
are in it. 


AMERICAN ELECTRICIAN 


HOW ONE THING 


LEADS TO 


ANOTHER 


From our paper, The Armature Winder, issued for 
the purpose of advertising our facilities for repairing 
electrical machinery, originated our book, Practical 
Electricity, which has proven to be the most popular 
book devoted to the study of electricity; 12,000 coptes 
have found buyers, and the Fourth Edition is now ready. 
From Practical Electricity has sprung the manufacture 
of Dynamos and Motors. 
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Price $2.00 per Copy. 


This book will help you in the study of 
electricity as no other book ever has. 


The offer we make of refunding Money if book 
is not satisfactory upon examination is AN UN- 
USUAL ONE in connection with the sale of a book. 
Sut we have no fear of its return. Your decision 


will be what thousands of others’ have been. 
Money would not buy it if it could not be dufli- 
cated. We could print testimonials by the hun- 


dreds. It is the best to order and be your own 
judge of its merits. 

WE OPERATE THE LARGEST REPAIR 
WORKS IN AMERICA. Let us quote you on 
winding your armatures, fields and refilling your .- 
commutators. 


Cleveland Armature Works, 


CLEVELAND, OHIO. 


YOU CAN 
DO IT 


While studying elec- 
tricity from our book 
—and perfecting 
yourself in electrical 
engineering—you can 
be engaged in the 
sale of our dynamos 
and motors and earn- 
ing a good commis- 
sion. 

Write for our cat- 
alogue and proposi- 
tion in reference to 
how to sell, and com- 
mission we pay. 

Our proposition is 
an ideal one for any 
man who is connected 
with a power plant 
or central station; the 
people to whom you 
furnish power will, 
in most cases, favor 
you if you but tell 
them you are agent 
for a good machine. 
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THE NEW AMERICAN TURBINE 


UNEXCELLED FOR USE IN 
ELECTRIC POWER PLANTS 


DVJT "A 
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CATALOGUES AND ẸSTIMATES 
FURNISHED ON APPLICATION 


THE DAYTON GLOBE 
IRON WORKS CO. 


DAYTON, OHIO 
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interior of Power House of Northern Aluminum Co.. Shawinigan Falls, Quebec. 


Water Power Electric Plants 


afford the most economical and reliable power. 


RISDON CELEBRATED TURBINE 
ALCOTT HIGH DUTY TURBINE 


(On Horizontal or Vertical Shafts) A 
are recognized as the most effective water 
wheels made. 

Correspondence carefully responded to. 


Piaioicaicoti Turbine CG % . oe 


Our 
Water Wheel Governors 
are the Standard of the World 


` They control 400,000 horse power of water wheels. We carry 
twelve types in stock, and guarantee them to give the most accurate 
Speed Regulation which can be obtained. 
Catalogue and list of several hundred plants where our govern- 
ors are used furnished upon application. 


The Lombard Governor Co. 


36 Whittier St., Boston, Mass. 


McCORMICK TURBINES 


4,000 H. P., 72 ft. head, arranged 
to drive generator and a single tur-* 
bine to drive exciter. Five set- 
tings built for the Hudson River 
Water Power Company’s Spier 
Falls plant and 14 pairs 51 inch for 
their plant at Mechanicsville, N.Y. 


Write for catalogue if contemplating purchase of turbines. 


S. MORCAN SMITH CO. 
YORK, PA., U.S.A. 


176 Federal Street, Boston, 


Mass. 


January, 1905.| 
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Isn’t this eee a penne time to look 
up the matter of Lightning Arrest- 
ers? It will soon be Spring, and you 
should take time to investigate the 
superior merits of the Garton Guar- 
anteed Arresters. 
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oa More protection for your money, and devices that are guaranteed for one year 
when used as we recommend. Let us know what you want to protect and we 
07 will figure on an outfit that will do the business, and we'll tell you why it will. 
gets Our December “An Easy Way” was a good one. Send for a copy and we 
3! . ü . 

11 will put you on our list for future copies. 

86 Ask for Catalog No. 40-A. 
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“ANNUNCIATORS, BELLS AND 


——s 


OTHER ELECTRICAL SUPPLIES 


For Hotel, House, Office, Store ana Factory Work. 


Catalogs on Application. All Inquiries Cheerfully Answered, 


Leading Supply Dealers Everywhere Carry Our Goods in Stock. 
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ce and PARTRICK, CARTER & WILKINS. 
tory Manufacturers, 


I0 AMERICAN ELECTRICIAN 


66 P=K 99 


PANEL CUTOUTS 


(Cut is % Size.) 
2 Wire Main, 25 Amp., 125 V. 


Most sensible and compact 


Combination Switch and Plug Cutouts. 
By using these, it is a case of 
BUILDING YOUR OWN PANEL BOARDS 
CATALOG No. 4013. Approved by National Board of 


Fire Underwriters 


MADE BY 


H. T. PAISTE CO. 
Philadelphia, Pa. 


Write us for booklet on these, it gives 


P ‘ prices, discounts, etc., on the whole line 
(Cut is % Size.) of Cut Outs and new “P-K” Panel 
2 Wire Double Branch Boards. 


The Ludlow Valve Mfg. Go. 


TROY, N. Y., U. S. A. 


Slide Gate Valves of every 
size and style for al 
Pressures and Purposes 


Swinging Check Valves. 


High Pressure Steam 
Valves aseeciarty 


Everybody wants 
Reliable Valves. 


Specify and insist 


“LUDLOW” 


Our name ap- 
pears on every 
m valve we make 


STANDARD 
OF MERIT. 
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Westinghouse, Church, Kerr & Co., N. Y. I, 50 
Westinghouse Elec. g. Co., Pittsburg. 1, 49 
Westinghouse Machine Co., Pittsburg, Pa. 1, 50 
Weston Elec. Inst. Co., Waverly Park, N. py 110 
White Co., The H. P., phd Philadelphia, P 19 
Whitney Elec. Instr. ‘enacock H. 11 
Wilmington Fibre Specialty Co., Wilmington, 

di aie Wore E E ie See T owes ow Se Oto 10 
Wilson & Smith, Worcester, Mass. .......... 42 
Wirt Electric Co., Philadelphia, Pa. ....... 15 
Woodward Governor Co., Rockford, Il... 40 
Yost Elec. Mfg. Co., Toledo, Ohio .......... 37 


Zeller, Geo. A., St. Louis, Mo. 


The Marshall Pull Socket 


is operated by a smooth, even short 
pull, The 
tween the chain and the mechanism, 
which is out of sight, is a braided linen 
tuna line which will stand enough to 
enable you to pull down the whole 
-fixture before it breaks. It will wear for 
about five times the requirements of 
the Underwriters in ordinary use. The 
socket is made of one-piece porcelain 
lined with seamless elastoid fibre lin- 
ing and is of standard size in all re- 
spect. Samples mailed gratis to buy- 
ers. 


Marshall Electric Mfg. Co. 


301 Congress St., Boston, Mass. 


SSHSSSH_ 


insulating connection be- 


REFLECTOR LAMPS 


MONARCH ELECTRIC MFG. CO. 
Warren, Ohblo. 


FLAT SPIRAL or VOLUTE 


CATALOC MAILED ON 


APPLICATION 


THE WALLACE BARNES Co. 


BRISTOL. 


New Model Whit Whitney Bridge’ Bridge 


Whitney Testing Ser 
. Saar 


= eth 


whitvny Eurcrmen = 
i NSTAUMENT te 


220000 TEIT = ae 


IIIT Er 
a Ai 999990 | 


ob 


LIST PRICE, $65.00 


| General Sales Offices, 


MACHADO & ROLLER 203 Broadway, New York City, N.Y. 
3 — — ee 


CONN. 


Range, .oor ohm to 11 megohms. Re- 
versing plugs done away with. Only 
four plugs to be manipulated in rheo- 
stat. New form combination keys. Fit- 
ted for Murray and Varley tests. Ex- 
ternal batteries and galvanometer can 
be used when desired. Batteries self- 
contained, 


THE BEST BRIDGE FOR 
ALL AROUND WORK 


Send for discounts. 


Whitney Electrical 
Instrument Go. 
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ABSOLUTE 
CUT-OUTS 
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Lamp Disconnected 


UE TOTTA 
i Alih- 
rns f 
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Stationary Type 


Perfect Insulation. 

The only Cut-Out made in which 
the lamp can be entirely disconnected 
from the line. 

Low in price. 

We also manufacture a full line 
of Incandescent Street Lighting 
Fixtures. 


The Philadelphia Elect. 
& Manufacturing Co. 


2011 Market Street 
PHILADELPHIA, PA. 
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“One Good Turn 


deserves another,” 
is particularly adapt- 
able to the Marshall 
Snap Switch. 


it will stand more 
turning than any 


switch we know, 
have ever tested or 
read about in truthful 
literature. 


Covers are insula- 
ted with a smooth 
drawn seamless cup 
of Elastoid Fibre. 


Mechanism, hard 
steel. 


Phosphor bronze 
contacts. 


Interesting prices. 


Marshall 
Electric 
Mfg. Co. 


30! Congress St. 
BOSTON, MASS. 


-<L 


The American ELectric1an has a larger paid 
circulation than any other electrical paper in the 
world. 


SOLID TRAINS TO 


NORTHERN MICHIGAN 

The Chicago, Milwaukee & St. Paul Rail- 
way is now running solid trains of palace 
sleeping cars, dining cars (serving meals a 
la carte) and first-class day coaches, 
through from Chicago to Calumet, Hough- 
ton, Hancock and other pvints in the Cop- 
per Country without change of cars, with 
direct connection for Marquette, Negaunee, 
Ishpeming, etc., and passengers from the 
East, South and Southwest will find this a 
most desirable route. 

All coupon ticket agents sell tickets via 
the Chicago, Milwaukee & St. Paul Railway. 
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CLASSIFIED 
LIST OF ADVERTISERS. 


AIR BRAKES. 
Westinghouse Traction Brake Co., New York. 


AIR COMPRESSORS. 
Christensen, N. A., Milwaukee, 
Westinghouse Traction Brake Aah S Pittsburg, 


ALTERNATORS. : 
Bullock Elec. Mfg. Co., Cincinnati, Ohio. 
General Elec. Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 

ANNUNCIATORS. 

Electric Appliance Co., Chicago, Il. 
Electric Gas Lighting "Co., Boston, Mass. 

° Partrick, Carter & Wilkins, Philadelphia, Pa. 

ARMATURE DISCS. 

Wilson & Smith, Worcester, Mass. 

BATTERIES. 
American Batter » Chicago, Ill. 

Eastern Carbon ng ersey City, N. J. 
Electric Appliance Co., Chicago, I 

Electric Gas Lightin ’Co., Boston, Mass. 
Petis Equipment Supply Co., Pittsburg, 


Electric Storage Battery Co., Philadelphia. 
Gould Stor Battery Co 
Manhattan Electrical Supply Ço., New York. 
Partrick, Carter & Wilkins, Philadelphia, Pa. 
Roche, Wm.. New York. 
BELLS. 
Electric Appliance Co., Chicago, Ill. 
Holtzer-Cabot Elec. Co., Brookline, Mass. 
Manhattan Electrical Supply Co., New York. 
Partrick, Carter & Wilkins, Y Philadelphia, Pa. 
BELT DRESSING. 
Cling-Surface Mfg. Co., Buffalo, N. Y. 
BELTING. 
Chicago Rawhide Mfg. Co., Chicago, Ill. 
Shultz Belting Co., St. Louis, Mo. 
BLOWERS. 
De Laval Steam Turbine Co., Trenton, N. J. 
Diehl Mfg. Co., eee ort, N. J 
Sturtevant Co., » Hyde Park, Mass. 


BLUE PRINTING CHiN. 
Pittsburg Blue Print Co., Pittsburg, Pa. 
BOILER COMPOUNDS. 
Lord Co., Geo. W., Philadelphia, Pa. 
BOILERS. 
Babcock & Wilcox Co., New oe 
Harrison as Boiler Yorks. Faila , Pa. 
Keeler Co. Williamsport, P 
Lefel & Co. +» Jas, Springfield, “Ohio. 
Murray Iron orks C Burlington, Ia. 
Smith, S. Morgan Co. York, Pa. 
Stirling Co., cw York and Chicago. 
BOILER TUBE AND FLUE oe 
Lagonda ifs. Co., Springfield 
iberty Mfg. Co., ' Pittsburg, pO 
BOOKS. 


Audel & Co., New York. 
Cleveland Armature Works, Cleveland, ©. 
Drake Fredk. J., Chicago, IIL 
Sieber & Trussell Mfg. Co., St. Louis, Mo. 
Tulley & Son, Henry C , St. Louis, Mo. 
Zeller, Geo. A., St. Louis, Mo. 
BORING TOOLS. 
McCrea & Co., Jas., Chicago, Ill. 
BOXES, JONCTION; OUTLET, ETC. 
Bossert Ele co Con. Co., Utica, N. Y. 
D. & W. F .» Providence, R. I. 
BRUSHES, DYNAMO AND MOTOR. 
Le Valley Vitae Carbon Brush Co., New York. 
Wirt Elec. Co., The, Philadelphia, ¥ a. 
is igh aah 
lis Co., New York. 
BURNERS. GAS, ELECTRIC. 
Electric Gas Ligh hting Co., Boston, Mass. 
CARBONS. 
Eastern Carbon Wor J oey City, N. J. 
Reisinger, Hugo, New 
SASAE Brake Shoe & Foundry Co., Chi 
erican oe 
Lunkenheimer Co. Ċincinnati Ohio. cad 
Enoephor Br Bronze Smelting Co her a 
Morgan Co ork, ‘Pa. (Iron.) 
CHAINS. 


Jeffrey Mfg. Co., Columbus, O. 
CIRCUIT BREAKERS. 

Cutter Co., Song na Pa. 

Genl. Inc. Arc Light Co., New York. 

Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
CLAMPS FOR STEAM JOINTS. 

McCrea & Co., Jas., Chicago, Ill. 
CLIMBERS. 

Klein, M. & Son, Chicaga, Ill. 
CLUSTERS. 

Frink, I. P., New York. 
COAL MINING MACHINERY. 

Jeffrey Mfg. Co., Columbus, O. 
COMMUTATOR COMPOUNDS. 

Egan, J. J., Chicago 

Fres-Ko Chemical al Co., Ft. Wayne, Ind. 

Le Valley Vitae Carbon Brush Co. a N. Y. 

McLennan, K. & Co., Chicago, Ill. 
COMMUTATORS. 

Ford Elec. & Mfg. Co., St. Louis, Mo. 

Homer Commutator Co., Cleveland, Ohio. 

Van Dorn-Elliott Elec. Co., Cleveland, Ohio. 
CONDUIT. 

American Circular Loom Co., Chelsea, Mass. 

American Vitrified Conduit arte New York. 

Camp Co., H. B., New York. 

Osburn Flexible Conduit Co. . New York. 

Sprague Electric Co., New York. 
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QUEEN 


Up-to-date Electric Light Companies photometer their lamps. 
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INSTRUMENTS 


=- — - -e 


(= $< See 


Pe ees — 


Queen Portable Photometer 


They dont guess atthe candle power. 


They 


know! Get in line for succes. Photometer yours. It’s easy with a *‘Queen Make. > Our 


Photometric Catalog tells all. 


QUEEN & CO., Inc., 


Classified List of Advertisers Continged. 
a A ce a lk Serer haa 


CONTROLLERS. 
American Elec. & Controller Co., New York. 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


CONVEYORS, COAL AND ASHES. 
Interstate Engineering Co. Cdezeländ, Ohio. 


ff. 
athe Sr E Cae mg 0. Pa. 


COOKING DEVICES, ELECTRICAL. 
Am. Elec. Heating Co., Detroit, Mich. 


CORRESPONDENCE SCHOOLS. 
American School of Correspondence at Ar- 
mour Institute of Technology, Chicago, Ill. 
Electrical Engineer Institute or Correspond- 
ence Instruction, New York. 
International Corres. Schools, Scranton, Pa. 
CRANES AND HOISTS. 
Interstate Engineering Co., yoceen® Ohio. 
Sprague Electric Co., New York. 


CROSS ARMS, BRACKETS AND PINS. 
ectric Appliance Co., Chicago, Ill. 


DAN Fuse Co., Provide 
vi À 
5 Marshall-Sanders Co. is owe A ply 


RILLS. 
Cleveland. Twist Drill Co., Clevel 
Moree Drill & Mach. Co. New Bailara Mass. 


DYNAMOS UAND MOTORS, 
ee & Brown, Hornellsville, N. Y. 
Motor Co., New York. 
Belloc Elec. aps Co., Cincinnati, O. 
Sta” Prit cn ast Toue Md 
c 

poer se § ieee 2 

va eam Turbine Co Trenton, N. J. 
Eck Dyn. & Moto B 
Elbridge Ere ce. Mig. Co a 


» St. a Mo. 
Pape et M W 


Stow Mfg. Co. IEAA N. Y. 


gearran. B Hyde Park, Mass. 
Triumph Elec. Cin cinnati, O 
Wagner Elec. Mig. Pag Fouls Mo. 


ELECTRICAL HOUSE nn 
Electric Appliance Co., Chicago, m. 
Electric Gas Lighting ‘Co. m Mass. 
Partrick, Carter & Kilns P Philadelphia, Pa. 


ELECTRICAL MACHINISTS, 
Stucky, Jacob, Newark, N. J. 


ELECTRO MEDICAL APPARATUS. 
ck, Carter & Wilkins, Philadelphia, Pa. 
parerick, L. M., New York. 


ENGINEERS AND CONTRACTORS. 
Arnold Elec. Power Station Co., Chicago, Ill. 
Bates & Neilson, New York. 
Byllesby & Co., M., Chicago, Til. 
Dodge & Day. «Philadelphia, Pa. 
Evans & Co., W. Cincinnati, Ohio. 
Fisher, Wager, Prila an: Pa. 
General Electric Co., Schenectady, N. Y. 
Homie R. N. pee Ohio. 

fre ioe H H., S t. Louis, Mo. 
Jeter fg. Co Gluten O. 
ohler Bros., Chicago Til. 
McAfee, John Blair, Philadelphia. Pa. 
Richardson Engineering Co., 


Hartford, Conn. 


Sent upon request. - 


J. G. GRAY, 
Pres. 


1010 Chestnut St., Philadelphia, Pa. 


Vanderbilt, L. B., Paterson, N. J. 
Westinghouse, Church, Kerr & Co., 
Westinghouse Electric & Mfg. Co., 


ENGINES, GAS AND GASOLINE. 
Allis-Chalmers Co., Chicago, Ill. 
erican Diesel Engine Co., New York. 
De La Vergne Mch. Co., New aoe 
Lowell Model Works, Lowell 
Marinette Gas Engine Co., thicegs Hts., IN. 
Meriam-Abbott Co.. Clevelan 
Otto Gas Engine Co. , Philadelphia Pa. 
Pohl, Geo. D. Mfg. , Vernon, N. 


ENGINES, STEAM. 

Allis-Chalmers Co., Chicago, Ill 
Anean Engine » Bound Brook, N. J. 
Atlas soum Works, Indianapolis, Ind. 
Ball & Wood Co. New York. 

Ball Engine Co., Erie, Pa. f f 

Brown Corliss ‘Engine Co., Corliss, Wis. 
Brownell Co., The, Da ton, 

Buckeye Engine Co., Salem, 

Cooper, The Mt. “Vernon, O. 
Harrisbu Foundry '& Machine Works, Har- 


risburg, 
Orai Rentschler Co., Hamilton, 


at 
‘Ide, A. L., & segs Springfield, m 
prin eld, 


o Leffel & Co., 
Murray Iron forks Co » Burlin ton, Ta. 
New Britain Mach. Wie’ New Britain, Conn. 
Racine Engine & Iron a New Racine, Wis. 
Reeves Engine Co., New York. 
Shepherd ngineering Co., M Pa. 
Skinner En Pa. 


N. Y. 
' Pittsburg. 


Southwark Found ; & Mach. Co., » Pa. 
qeurtevant » Hyde Park, Mase” 
Wat’ a Youngstown, Ohio. 


Piae “ie Co., Milwaukee, Wis. 
Westinghouse, Church, Kerr & Co., N. Y. 
Westinghouse Mach. Ċo., Pittsburg, Pa. 


ENGINE STOPS. 
Consolidated Engine Stop Co., New York. 


EXHAUST HEADS. 
Burt Mfg. Co., Akron, O. 
Sturtevant Co., B. F., Hyde Park, Mase. 


EXHAUST STEAM HEATING. 
Amer. Dist. Steam Co., 


FANS. 
Centu eee Co., 
Diehl Mfg. Co., Elizabet Pet orks, 
Eck Dynamo. & Motor Believitle N.J. 
Electric Appliance Co., Chicago, Il. 
Electrical Ne uipment & Supply Co., Pitts 

urg, 

Emerson Electric Mfg. Ce., St. Louis, Mo. 
Ft. Wayne Elec. ott Ft Wayne, Ind. 
General Electric Co., Schenectady, N. 
General Incan. hee oa Co., New York. 
Feerless Electric irren, O : 
Roche, Wm., New York. 
Sprague Electric Co., New York. 
Sturtevant, B. F. Co., H IÀ Park, Mass. 
Westinghouse Elec. & M g. , Pittsburg. 


FIBRE. 
Wilmington Fibre Specialty Co., Wilmington, 
el. 


rt, N. Y. 


St. Louis, Mo. 
N. J 


FILES. 
Barnett, G. & H., Co., 
FILTERS, OIL. 
Burt Mfg. Co., Akron, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Pittsburg Gage & ried ae . Pittsburg, Pa. 
Robertson, James L Son, New York. 


FIXTURES, ELEC. AND COMBINATION. 
Electric’ Appliance Co., Chicago, Ill. 
FLASHERS. 
American Elec. Sign Co., Boston, Mass. 
Corrao & Co., Wm , St. Louis, Mo 


Philadelphia, Pa. 


‘IN DICA TORS, 


Flash Sign Co., Philadelphia, Pa. 
Hermann Mfg. Co Chicago, Ill. 
Reynolds Electric Flash er Mf fg. Co., Chicago. 
Sachs Elec. Co., St. Louis, Mo. 


FUEL ECONOMIZERS. 
Sturtevant Co., B. F., Hyde Park, Boston, 
Mass. 
FUSES. 
hr Shawmut Co., Newburyport, x Masi: 
W. Fuse Co. Frovidenoe, B 
Bin Elec. Co., W. Š., New Bedford, Mase. 
GASKETS. 
New Jer Asbestos Co., Camden, N. J. 
U. S Mineral Wool Co.. New York. 
GEARS AND PINIONS. 
Chicago Rawhide Co., Chicago, Ill 
Nos Process Rawhide Co., yracuse, N. Y. 
GLASSWARE, ELECTRIC. 
Frink, I. P., New York. 
Haskins Glass Co., Martins Ferry, O. 
Phænix Glass Co., New York. 
GLOBES, SHADES AND REFLECTORS. 
Electric, Appliance Co., Chicago, Ill. 
Frink, “pp New York. 
pinks "Glass Co., Martins Ferry, O. 
Phenix Glass Co., New York. 
Sunlight Reflector Co., Brooklyn, N. Y. 
GOVERNORS (WATER we a s 
Lombard Governor 
Replogle Governor Works na "hio. 
Woodward Governor Co., “Rock ford, IN. 


GRATES. 
Green Engineering Co., Chicago, Ill. 


GREASE. 
Keystone Lubricating Co., Philadelphia. 
HANGERS. ELECTRIC CONDUIT PIPE. 
Atlas Hanger Mfg. Co., New York. 


H EATER OTS ht tales roe FEED-WATER. 


sir Co, Spr 3 bch Philadelphia. 
H 
Pittsburg Gage & S a epicure: Pa. 
Platt Iron Works Co, Dayton, Ohio. 
Stewart Heater Co., Buffalo, N. Y. 


TING & VENTILATING APPARATUS. 
i a Co., B. F., Hyde Park, Mase. 


HEATING APPARATUS, ELECTRICAL. 
American Elec. Hester Co., Detroit, Mich. 


HYDRAULIC MACHINERY. 


Pelton Water Wheel Co., San Francisco, CaL 


rtson, Jas. L., & Son, New York. 


INJ oe S. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co. ‘Cincinnati, Ohio. 
Penberthy Injector Co., Detroit, Mich. 


INSIROKENTA, ELECTRICAL. 
» Waterbury, Conn. 
Canes Čo., . Philadelphia, Pa. 
Diamond Meter Co., 
Duncan Elec. Mf 
Lea i sea 


ETIA tr Apane Cor 

General 

K stong Elec. Instrument Co., 

Machado & Roller, New York. 
Pigno et, L. M., New York. 


nsirument Co., Detroit, Mich. 


Mil deloki, 


tanley a e Co., Gt. ngton, Mass. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa 
Weston Electrical Instrument Co. . Waverly 
. Park, Newark, N. Je 
Whitne: Elec. Instr 


Penacook, N. H. i 
Wirt Electric Co., iede hi Pa. 
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THE RANGE 


of this combination of 


Flexible Shaft 


ee and ... 
Multi-Speed 
Motor 


is limited only by the length of 
conducting wire on the reei 


For all-around portable 
work it has no equal 


Drilling, Tapping, Reaming, 
Emery Grinding 
A PORTABLE MACHINE 
SHOP IN ITSELF 


The Only Practical 
Electric Motor 


With an 
Infinite variety of speeds 


Within Extreme Limits 


SELF CONTAINED. NO OUTSIDE 
STARTER OR RHEOSTAT 


Shall we mail you Catalogue ? 


STOW MFG. CO., 


Binghamton, N. Y. 


New York Office, 136 Liberty Sta, N.Y. 


General Europoan Agents, 
SELIG SONMENTHAL & CO., i 
85 Queen Victoria St., London, Eng.. 


AMERICAN ELECTRICIAN 


THE GREATEST LABOR AND 
MOREY SAVER FOR ELECTRIC 
WIRING is the 


Roberts 
Boring 
Machine 


All holes on a line 
and guaranteed to 
do double the work 
of any other ma- 


chine manufac- 
tured. 


Jamos McCrea 
& Co., Mfrs. 


67 W. Washington St. 
CHICAGO 


High-grade 


Insulating Varnishes 
THOROUGHLY TESTED 


MACON-EVANS VARNISH CO. 


PITTSBURGH, PA. 


POLYTECHNIC 
INSTITUTE OF BROOKLYN 
COLLEGE OF ARTS AND ENGINEERING 


Day and Evening Courses in Electrical 
Engineering. For particulars, address 
FRED W. ATKINSON, Prest. 


Michigan College of Mines. 
F. W. licNAIR, President. 


A state institution located in and making use 
lh na hg ma ng district. New Metall 
Building nasium completed in the fall 
of 1904. or Feabook and Record of Graduates 
apply to 

Presipent on Szrcaztary, Houcutron, Micu. 


Flectrical Books 


Any electrical book published 
will be sent postpaid on receipt 
of price by 


McGraw Publishing Company, 
114-118 Liberty St., New York. 


Tea E 
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Classified List of Advertisers C ' 


INSUTATORS AND INS. MATERIALS 
Bossert piec. Cons. Co., Utica, N. Y. 
Electric liance Co., 

Locke ial pee Mfg. Co., Victor, N. Y. 
Macon-Evans Varnish Co., Pittsburg, Pa. 
Okonite Co., New York. 


Sterling Varnish Co., Fittsburg, Pa. 
T amaa, & Sons Co., R., East Liverpool, O. 
Yilmington Fibre Specialty Co., Wilmington, 


ae POLDERS. 
Applied i Co., Springfield, Mass. 


LAMES, AR 
dame Bagnall Elec. rA Cleveland, O. 
PETEA Elec. Mf o Phi 
or 


khisoeiphia icy Late 


Warner Arc Lamp Co., Muncie, Ind. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 


LAMPS, INCANDESCENT. 
Banner Electric Cor ouap, Ohio. 


costes: New York. 
Electric Appliance. Co., Chicago, IlL 
Franklin Èo., Hartford Conn. 
General Elec. i A a ag . Y. 


rmania Elec. Lam Co. Aa hk 
Kentucky Electrical Co k , Owensbo J. 
Manhattan Elec. Suppl Co.. New aL 
Monarch Elec. M apply Con, Warren, O. 
Lou 


Sachs Elec. Co., ME fo Mo. 
Pa. 


Co., Pittsburg, 
Standard Elec. Mfg. Co., Niles, „hio; 
Sterling Electrical Site. Co.. O. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
LAMPS, MERCURY VAPOR. 
Coaper-Hewett Elec. Co., New York. 
LATHES. 
Seneca Falls Mfg Co., Seneca Falls, N. Y. 
LIGHTNING ARRESTERS. 
n-Daniels e Keo 


Mfg. cine URRA Pa. 
LUBRICANTS. l 
Keystone Lubricating Co., Philadelphia, Pa. 
LUBRICATORS. 
Crane Co., Chicago, 
Lunkenheimer Co o iocinnatl, Ohio. 
MAGNETS. 
North Electric Co.. Cleveland, O. 
Underhill, C. R., New York. 
MECHAN ICAL DRAFT. 
Sturtevant, B. F. Co., Hyde Park, Mase. 
Westinghouse, Church, Kerr & Co., N. Y. 
METAL POLISH. 
Hoffman, G. W., Indianapolis, Ind. 
METERS. 
Diamond Meter Co., Peoria, Ill. 
Duncan Elec. Mfg. ’Co., Lafayette, Ind. 
Stanley Instr. Co., Gt. Barrin ngton, Mass 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
MINERAL WOOL. 
U. S. Mineral Wool Co., New York. 
MINING MACHINERY. 
Ford Elec. & Mfg. Co., St. Louis, Mo. 
Jeffrey Mfg. Co., Columbus, Ohio. 
MODELS. 
Parsell & Weed, New York. 
MOTOR STARTERS. 
Cutler-Hammer Mfg. Co., Milwaukeg, Wis. 
Federal Electric Co., Girard, a. 
Westinghouse Elec. & M fg. Co., Pittsburg, Pa. 
MOULDING BOXES. 
Gleason, John L., Jamaica Plain, Mass. 
NUMBERING AND DATING MACHINES. 
Bates Machine Co.. New York. 
PACKING. 
France Packing Co., Philadelphia, Pa. 
nee aetan ioe Packin Aeir aia 
ew Je 
aker ‘Cie R Rubber Prey O Srp FEA 
nson, T. L, Sons, New York. 
BANT TORNY. 
Stevens & Co., Milo B., Washington, D. C. 
PHOSPHOR-BRONZE. 
Phosphor Bronse Smelting Co., Philadelphia, 


PHOTOMETER STANDARDS. 
Electrical Testing Laboratories, New York. 
PIPE VISES. 
Vanderman Plumbing & Heating Co., Will 
mantic, Conn. 


PLANIMETERS. 
Robertson, Jas. L., & Son, New York. 


PORCELAIN GOODS. 
Crescent Elec. Mfg. Co., Rochester, N. Y. 
Thomas & Sons Co., R., "E. Liverpool, Q 


POWER TRANSMISSION. 
Eao rey M a Aa » Columb A 
S. organ Co., Yor 


ga poten Mfg. Co., Indian polis, Ind. 
C. n a 
Smith, S. Momin Co., York, Pa. 


PULLEY COVERING. 
Warren Co., Chicago, Ill. 

PUMPS. 
De Laval Steam Turbine Co., Trenton, N. J. 
Platt Iron Works Co., Dayton, Ohio. 
Stewart Heater , Buffalo, N. Y. 


Classified index Contteued on Page 16. 
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Wirt Field Rheostats 


Built for the 


man who 


knows a good 
thing when 


he sees it 


NO WEAK 
PARTS 


Mica Insulation Throughout 


Resistance a Continuous Ribbon ||J J Fyan’s “ACME "Commutator Compound 
No Small or Soldered Parts | 


absolutely prevents sparking or 
cutting. One stick of ‘‘Acme” 


A VJSECANS is equal to one gallon of oil for 
~ . lubricating commutators. Free 
THE WIRT ELECTRIC CO., Inc “COMPOUND. Mi) SRDS. _ AGENTS WANTED. 
09 ® Soc. perstick. $5.00 per doz. 
PHILADELPHIA J.J. EGAN, Sole Mfr., 317 Austin Ave., 
ALL SUPPLY HOUSES Tel. Polk 1779, Chicago 


NEW YORK LONDON CHICAGO 
26 Cortlandt St. J. Defries & Sons, Ltd. 128 W. Jackson Bivd. 


When Writing to Advertisers please mention American Electrician 


Boons that boom current consumption 


Central station men who know the business best know that the easiest way to increase the station’s income is to en- 
courage the use of electrical heating apparatus. The best way of accomplishing this result is to push the best goods only. 
We make them and have some device for every home, office, and trade use. We make the largest line and are the oldest 
exclusive manufacturers of such apparatus in the world. 


Send for our Catalog. 


AMERICAN ELECTRICAL HEATER CO., Detroit, Mich. 


AMERICAN ELECTRICIAN 
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Classified List of Advertisers—Continued. 


RAILWAY SUPPLIES, ELECTRIC. 
General Electric Co., Sch cp stag A 
Westinghouse Elec. & Mfg. Co. Pa. 
REGULATORS, DAMPER PRESSURE. 
D’Este Co., Julian, Boston, Mass. 


eceuia nos FEED WATER. 
Thorpe, Platt & Co. .. New York. 


REPAIRING, ELECTRICAL. 
ing 2 Edison Co., Chicago, Ill. 
Cleveland Armature Works, Cleveland, O. 
Cornwell Co., R. M., Syracuse, 
Ford Elec. & Mfg. Co., St. Louis, Mo. 
eck, Louis, Newark, N. J. 
Peerless Electric Co., New York. ' 
Si alae Armature Works, Wilkesbarre, 


Stucky, Jacob, Newark, N. J. 
orn-Elliott Elec. Co., Cleveland, Ohio. 
RHEOCRATS. 
American Elec. & Controller Co., New York. 
RHEOSTATS. 
American Elec. & Sy Sap Co., New York. 
Cutler-Hammer ee OG Milwaukee, Wis. 
Cutter Co., Philadelphia, Pa. 
Federal Electric Co. Girard, Pa. 
Westinghouse Elec. & Mfg. Co., gg ec Pa. 
Wirt Elec. Co., The, Philadelphia, Pa. 
RIVETED STEEL. 
Pelton Water Wheel Co., San Francisco, Cal. 
Pollock Co., Wm. B., Youngstown, O. 
SCHOOLS AND COLLEGES. 
Mich. College of Mines, Houghton, Mich. 
Polytechnic Institute, Brooklyn, N. Y. 


SECOND-HAND APPARATUS. 
Bell Electric Motor Co., New York. 
Chicago House bag e Co., Chicago, Ill 
Cornwell Co., R. M., Syracuse, N. Y. 
Diserens, F. L., \Gedar Rapids, lowa. 


Kohn & Co. be » Cleveland, Ohio. 

Lockwood E., Detroit, Mich. 

SCODE achinery & Wrecking Co., Cleve- 
an 


Peerless Electric Co., New York. 
Perry Elec. L6,- Ht & Fro Co, Phils- Pa 


SEPARATORS, STEAM AND OIL. 

Harrison Safety Boiler Wks., Philadelphia. 
Hoppes ag Springfield, O. 
Platt Iron orks C Co., Dayton, Ohio. 
Stewart Heater Co., Buffalo, N. Y. 
Westinghouse, Church, Kerr & Co., N. Y. 

SHADE HOLDERS. 

Paiste Co., H. T., Philadelphia. 

SIGNS, ELECTRIC. 

American Elec. “sil vat Bg yon Mass. 
Corrao & Co., Wm. t. Louis, Mu. 
Wash Sign Co. Fined I” 


Reynolds Eies. Flasher Mis. Co, Chicago. 
eynulds Si er 
Sachs Electric Co., St. rA A 
SOCKETS. i 
Crescent Elec. Mfg. Co., Rochester, N. Y. 
Marshall Elec. Mfg. Co., Boston, Mass. 
Trumbull Elec. M or Th 5 gaa Conn. 
Yost Elec. Mfg. Co Soldo 
SOLDERING FLUX. 

Fres-Ko Chemical Co., Fort Wayne, Ind. 
SPRINGS. ‘ 
Barnes Co., The Wallace, Bristol, Conn. 

Manross, F. N., Forestville, Conn. 
STEAM SPECIALTIES. 
D’Este Co., Julian, Boston, Mass. 
Crane Co., Chicago, Ill. 
Harrison Safety oiler Works, Phila., Pa. 
Lunkenheimer Co., Cincinnati, O. 
ae Injector Co., Detroit, Mich. 
Thorpe, Platt & Co., New York. 


STEAM TRAPS. i 
D’Este Co., Julian, Boston, Mass. 
Crane Co., icago, IIL 
Platt Iron Works Co., Dayton, Ohio. 
Thorpe, Platt & Co., New York. 


TOREEN. ae 
Green Engineering Co., 
Westinghouse, Church, Kerr ws aa N.Y. 


SUPPLIES, ELECTRICAL. 
ase-Shawmut Co., Newb rt, Mass. 
eee Equipment & Supply Co., Pittsburg, 


Electric Appliance Co., Chicago, Ill. 
Elec. Gas ting Co., Boston, Mass. 
Ewing-Merkle obi Co., St. Louis, Mo. 
General Elec. Co. Schenectady, N. Y. 
Marshall Elec. Mig. C econ Ne Mass. 

an grees x u ew Y 
Partrick, Bilis Philadelphia, Pa- 
Sachs ie Can A Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa 


SWITCHES AND SWITCHBOARDS. 
Adam, Elec. Co., The Frank, St. Louis, Mo. 
Bossert Elec. Construction Co., Utica. 
Chase-Shawmut Co. Newburyport, Mass. 
Cornwell Co., R. M., S Syracuse, N. Y. 


Hart Mfg. 2 Seu ord, » Conn. 
Hill, W. S., Bedford, Mass. 
Machado & Roller, Cen ¥ York. 
Marshall Elec. Mfg. Co., A aig 
Sorensen, P., Brooklyn, N ston Ming): 
Trumbull Elec. Mfg. Co., Plain vine 
ek von oo yer 

aterbu 0., re. ork. 

a4 Co., Pittsburg, Pa 


Westinghouse Elec. & 
ernest Elec, $ Me Eiadeiphia, Pa 


Classified Index Continued on Page 18. 
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STURTEVANT 


ENGINES 


MOTORS I| GENERATING 


— l All types and sizes between 1% and 
All types and sizes from x to 125 250 K.W. We build both Engine and 
H.P. to meet any requirement. Generator. 


Over 100 types and sizes 
from 2 to 400 H.P. Hori- 
zontal and Vertical. 


Mechanical Draft 
Apparatus 


Blowers and Exhaustors to moot any 
requirement. Pulley, Moter or Engine 


Driven. the coal bill. Burn chea fuel. 


Reduce 
Cost only 20 to 40% as much as a c oy.| boiler capacity 20 te 40% 


Reduce the coal bill 10 te 20% Increaso 


17 


STURTEVANT 


HEATING, VENTILATING AND DRYING APPARATUS FORGES 
STEAM TRAPS INDUSTRIAL EQUIPMENTS 
EXHAUST HEADS - GALVANIZED IRON WORK, ETC., ETC. 


B. F. STURTEVANT CO. roston. mass 


General Office and Works: = Hyde Park, Mass. 
New York Philadelphia Chicago London 


415 
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Announcement 


We ore now installed in our new 
three-story building at 336-338 Second 
Avenue, and are prepared to handle our 
customers’ business in a very satisfac- 
tory manner. 

Our rapidly increasing business has 
. made necessary larger quarters, larger 
stock and increased shipping facilities. 

We wish to thank our friends for 
their past patronage which has made 
this move necessary, and solicit a con- 


tinuance of their favors. 


A complete stock of electrical supplies and Cen- 
tral Station material coupled with many excellent 
specialties gives us exceptional facilities for hand- 
ling the business of our constantly increasing list 
of customers in a satisfactory manner. 


Electrical Equipment @ Supply Co. 


NOTE THE NEW ADDRESS 
336-338 Second Avenue, Pittsburgh, Pa. 


TRANSFORMERS. 
Classified List of Advertisers—Continued. Electric Appliance Co., Chicago, Ill. 
Ft. Wayne Elec. Works, Ft. Wayne Ind, 
Gen ectric Co., Schen y, N. Y. 
TELEPHONES. | Moloney Elec. Co., St. Louis, Mo. 
Automatic Electric Co., Chicago, Ill Peerless Elec. Co., Warren, hio. 
Coach, a SN S _ ae Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
monstone Co., New Yor 
: ’ TURBINE GOVERNORS. 
Electric Appliance Co., Chicago, Ti Lombard Governor Co., Boston, Mass. 
Electric Utilities ko. New rk. Replogle Governor Works, Akron, Ohio. 
Kellogg Switchboard & Sy. Co, Chic , I Woodward Governor Co., Rockford, Ill. 
ec. Su . New Yor 
New York Tele hone, Čo. New York . TURBINE DEAT Chi TL. 
heal sag sheep Cleveland, Ohi sf Ii De Laval ‘Steam Turbine Co, Trenton, N. J. 
TE- z cago, General Electric Co., Schenectady, N. Y. 
TESTING LABORATORY. Hooven, Owens, Rentschler Co., Hamilton, O. 
i Electrical Testing Laboratories, New York. Westinghouse Machine Co., E. Pittsburg, Pa. 
THEATER-DIMMERS. VALVES. 
Wirt Elec. Co., Philadelphia, Pa. Ladiow Valve Mig. Co., Troy, N. Y. 
TOOL CHESTS Lunkenheimer Co., Cincinnati, O. 
Vanderman Plumbing & Heating Co, Wil- | VARNISHES. i 
iman Con , Macon-Evans Varnish Co., Pittsburg, Pa. 
á li tic, ii Sterling Varnish Co., Pittsburg, Pe 
TOOLS. 
Applied Device Co., Springfield, Mass. WATER PIPE AND FITTINGS. 
Mound Tool & Scraper Co. St. Louis, Me. Pelton Water Wheel Co., San Francisco, Cal. 


ELDREDGE BATTERY VOLTMETER 8022 Beat 


Avery convenient and practical inetrumont fer all users of Batteries, elther primary or storage 


EOLIPSE ANMNMNETER 
O to 15, O to 20 Amperes 
“READY TO USE,” with flexible cord attached and contact spur in 
case, which, by turning thumb nut, is drawn back into case, when carried 
in t. Can be used in any position, and works in either direction of cur- 
rent. Is provided with a neat kid-leather case. 


ELDREDGE ELECTRIC MFC. CO., SPRINGFIELD, MASS., U. $, A. 


} 
| 
H 
| 
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i) ESTABLISHED 1855 


E. E.S.C. 


Everything Electrical 


We call your attention this 
month to our 


Soldering Paste 


We will mail you a sample 
one-quarter pound box for 25 
cents. 


[Vor. XVII. No.1. 


Esco 


WATER NS AND PURIFYING SYS- 
Harrison Safety Boiler Works, Phila., Pa. 


WATER WHEELS AND TURBINES. 


Abner-Doble Co., San Francisco, Cal. 
Allis-Chalmers Co., icago, Ill. 

Chase Turbine Mfg. Co., Orange, Mass. 
Dayton Globe Iron Works, Dayton, O. 
Leffel, James, & Co., Spri eid, 
Pelton Water Wheel 


ork, 
ngfield, O. 


Amer. Electrical Works, Providence, R. L 
Crescent Ins. Wire & e Co., Trenton,N.J. 


n 

Kellogg Switchboard & Sup. Co., Chicago. 
Okonite Co., Ltd., New York. 

Phillips, Eugene F., Providence, R. I. 
Eniilipe Ins. Wire Co., Pawtucket, R. I. 
Roebling’s, John A., Sons, Trenton, N. J. 
Standar nderground Cable Co., Pittsburg. 


AMERICAN 
STORAGE CELLS === 


SEND FOR DESCRIPTIVE CIRCULAR 


AMERICAN BATTERY C0. 
169 South Clinton St., Chica, Ill. 
tablished 1889. 


EEE 


PROTECT Sras 
Send for Inventor's Primer 


No patent, no fee. Established 1864. 


MILO B. STEVENS & CO. 


Branches at Chicago, Clev -land and Detroit. 


Cables and Wires for all Underg 


FACTORIES. 
Perth Amboy, N. J. À 
. Pittsburgh, Pa. : : YOU 
Bt anil Rubber, Paper, Fiber, Street 
Gakland, Cal, Railway, Telegraph, Telephone and Electric Light Wires and Cables. 


round, Submarine and Overhead © 
Service Furnished and Installed. 
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Franz N. PurLLIPs, President. 
C. H. WaarxnszriL, Treasurer. 
Eucene F. Puiriirs, Gen. Manager. 


C. R. REMINGTON, JR., 


AMERICAN ELECTRICAL WORKS. 


PHILLIPSDALE, R. L 
Bare and Insulated 
Electric Wire, 


Railway Feeder 
and Trolley Wire, 
Gablos for Aorial and Underground 
Use. 
New Yorx: W. J. Watson, 26 Cortlandt St. 


Cui1caco: F. E. Donohoe, 82 Lake St. 
MontreaL: Eugene F. Phillips’ Electrical Wks, 


“0, K.” Weatherproof 
Slow-Burning Weatherproof 
and Ideal Wire 


Pricos and Sampios on Application 


OFFICE AND FACTORY, PAWTUCKET, R. |. 


—— rr — ——————— 
WHEN WRITING TO ADVERTISERS PLEASE MENTION 


AMERICAN ELECTRICIAN 


make WHITE SWITCHES 


Our Return Bend Contact is Not Excelled 
H. P. WHITE CO., Ltd., Wayne Junction, PHILA, PA. 


When you want 


HIGH GRADE in Dey Cells 
: and Battery Specialties 


ty the manufacturer that makes that 
kind ONLY l Catalog for the asking 


al | WM. R OCHE Zz Park Place 


w York City 


Eastern No. 9 


Grade Electric Flash Light 


Size 1% x9 
HIGH GRADE—-— 
WET and DRY BATTERIES, 
CARBON CYLINDERS, 
BRUSHES, PLATES and 
SPECIALTIES 


Eastern Carbon Works 
Jersey City. N. J. 


‘There’s No Friction 


with the Fibre-Graphite Commutator Brush. 

Being 90 per cent. pure graphite, it insures 
low resistance, no sp arking under a varying 
lead, and longer wear. There is no greasing 
required. The Fibre-G raphite ist erefore 
the most economic brush ou the market. 


HOLMES FIBRE-GRAPHITE MFG. CO 
_ 5155 Wakefield St., Germantown, 
Send for price list PHILADELPHIA. 


“SEL -LUBRICATING 


E. Rowzranp Puitirps, Vice-president, 
etary. 


National Electrical Code Standard 


PHILLIPS INSULATED WIRE CO. 
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KEYSTONE GREASE is 
not for sale by the jobbing, 
oil, or supply trade; beware 
of the dealer who says he 
can give you “just as 
good.” There is no “just 
as good.” 


We will send FREE a large 
sample can and a heavy 
brass grease cup to any en- 
gineer sending us his name 
and business address. 


As a lubricant for an ay 
kind of machinery in hig 
or low temperature, we are 
ready to a perkrahes that 
KEYSTONE GREASE is 
the best lubricant on earth. 

One pound will last as 
long as four gallons of high 
rade oil, or from three to 
our pounds of any other 
grease or lubricating com- 
pound. 

Send for FREE SAM- 
PLE and cup. 


Keystone Lubricating Co. 


20th and Alleghany Ave. 
Philadelphia, Pa. 


We are independent manufacturers. 
No connection with OIl Trust. 


Keystone 
Grease 


MESCO DRY BATTERY 


THE MESC 
mt TBAT eR 


WN Hi, 
Bi: i 
vi HL | = 
HN 

IT HAS STOOD THE TEST FOR 14 YEARS 

The largest battery users in the world have pronounced 
it the most economical cell for their service and are using 
it exclusively. Try it and compare cost and time service 
with any dry battery made. 

Others have and are now using the Mesco. 


Manhattan Electrical Supply Co. 


CHICAGO 
186-188 Fifth Ave, 


NEW YORK 
32 Cortlandt St. 
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CAMP DUCT HS 


H. B. CAMP CO. 


170 Broadway, New York 
Hartford Buliding, Chicago 


as shown in the cuts, are designed to pro- 


x 
tect insulating tubes from mechanical injury where 
passing through ceilings and partitions in 
connection with so-called “‘moulding work;” and 
also to furnish sufficient area and concealment 


for splicing at junction of ceilings and partitions 


Boxes in stock are for three sizes of mouldings, taking from No. 14 B. & S. gauge to No. where an ordinary mitre joint would not cover the 
6 B. Box No. 1 is for Nos. 14 and 12 wire; Box No. 11 takes Nos. 8 and 1o, splices or conceal the breakage of woodwork or 
and Box No. 21 is for No. 6 wire. An increase of one unit on any of these numbers in- laster caused by borin lor tabii These 
dicates that an additional strip or circuit enters the same box in the same direction from p d rd ‘=n qf x 
single to four gangs. The letter “A” indicates that the box is for two-wire moulding, and oxes are made ot cast iron, japanned for use a 

the letter “B” indicates that it is for floors, and can be furnished of sheet metal to 


three-wire moulding. match finish of hardware or fixtures for use at 
ceilings. Provisions are made for recesses oppo- 
site each other to admit two strips meeting at 
ESEESE right angles on the “Angle” box (cut of 
ae neh a j which is not shown, but can be understood from 
mi ait the cross section). 
| Iil l| | | | Send for illustrated booklet and 
| WT | L price list of these specialties to 


ath. ie JOHN L. GLEASON 
es Se ee |. T 290 South St., 


i Tyee 
PATENT PENDING. Sse JAMAICA PLAIN, MASS. 
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The original glaze-filled 
the severest tests, and 


SEND 
FOR 
CATALOGUE 


No. 14 S. W. 


THE GLASS THAT CHEERS 


the man responsible for your insulators is 
found only in 


LOCKE INSULATORS 


We make the best insulator glass and the largestline 
Of glass insulators and the largest glass insulators 


THE LOCKE INSULATOR MFG. CO. 
VICTOR, N. Y. 
45 AM, ELEC'N 
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Consulting 
Convenience 
and Economy 


from the buyers’ point of view, we 
have embodied in our products 
features that effect a saving in 
many ways:—By saving time, by 
increased durability, by reducing 
cost. Contractors and engineers 
who investigate, invariably specify 
BOSSERT GOODS. 


Here are three of our products: 


Drawn Steel Bushings 


Indestructible. and economical. 
Finished with enameled insulation, 
making them smoother than it is 
possible to make any cast iron 
bushings. Absolutely protect 
wires drawn over conduit ends. 


Steel Drawn Wall Boxes 


Save the cost of breakage and time 
used in making clean holes in cast 
iron boxes—a blow of the hammer 
knocks out the hermetically sealed 
plugs in our boxes, leaving a clean 
hole. | 


Bossert Knife Switches 


With multiple blades to each pole, 
increasing radiating surface, re- 
ducing tendency to heat. Adjust- 
able bolts for taking up wear. No 
cast metal on conducting parts— 
pure drawn copper only. 


Write for our catalog. 


Bossert Electric Construction Co 


UTICA, N. Y., U.S.A. 


2I 


—~e went as 
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DO YOU KNOW 
= THE RHEOCRAT? | 


An acquaintance with it is. valuable to any one who l 
is concerned with varying the speed of a motor 


s-H.P. TYPE E, 
27 in. x 14 in. x 81% in. 


GIVES ANY MOTOR SPEED 


without introducing resistance and therefore without wasting power. 


MAINTAINS CONSTANT SPEED 


under varying loads and may be adapted to standard machines 
and motors already in use. 


The Rheocrat has lately been put to a number 

of difficult tests, the results of which are 

extremely interesting. Send for them. ý 
Ask for Bulletin No. ı. 


Licensee under patents to H. Ward Leonard for overload and no-voltage protective devices 


American Electric & Controller Co. 
12 Dey Street, New York 
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NEW C-H CONTR OLLER 


For use with machine tools and similar apparatus. 

A single lever does both starting and regulating in an 
casy and simple manner. : 

It gives a wide range of speed through shunt field control. 

The motor cannot be started on a weakened field. 

Equipped with release magnets that return all parts to 
“off” position when required. 

Bulletins 24 and 25 describe it. If you did not receive 
them, let us know. 


THE 


Cutler-Hammer Manufacturing Co. 
MILWAUKEE, WIS. 


NEW YORK. BOSTON. PITTSBURG. CHICAGO, 


SF git, ww 


am, evec’™ 
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FIGHT 


Any book in the above list will be sent postpaid on receipt of price. 
Send us your inquiries. 


AMERICAN ELECTRICIAN 


SECOND EDITION—CORRECTED 


STORAGE BATTERY ENGINEERING 


A Practical Treatise for Engineers 
By LAMAR LYNDON 


360 Pages, 178 Illustrations and Diagrams. 
folding Plates. Pages, $3.00 


This is a practical work intended for the electrical engineer who 
is called on to design and install storage battery equipments, or 
who has a battery power plant under his care. The first part deals 
with the storage battery, its construction, action under various 
conditions, deterioration and the causes of the observed phenomena. 
The second part covers all the apparatus, devices and methods used 
in the application and control of batteries. 


Cloth. 4 large 


ART OF ILLUMINATION 


A treatise dealing with the scientific and artistic use of 
illuminants. 


By LOUIS BELL 


Cloth, 389 Pages. 127 Illustrations. Price, $2.50 


CHAPTER I.—Fundamental Principles. II.—Return Circuit. ITI. 
—Direct Feeding Systems. IV.—Special Methods of Distribu- 
tion. V.—Sub-stations. VI.—Transmission of Power for Sub- 
stations. VII.—Alternating Motors for Railway Work. VIII. 
—lInterurban and Cross-Country Work. IX.—Fast and Heavy 
Railway Work. 


TABLES AND FORMULAS 


FOR ELECTRIC RAILWAY ENCINEERS 


Arranged and compiled 
By E. A. MERRILL, A. M. 


Second Edition. 128 Pages.. Interleaved. 
Morocco. Price, $1.00 


It is the object of this reference-book to avoid such annoyances 
and meet a practical need by collecting and arranging in a concise, 
logical order those tables and formulas which are in constant use by 
the electrical railway engineer in making estimates, ordering material 
on construction work: etc. All superfluous examples and explanations 
have been excluded, as well as unnecessary extensions of formu- 
las into tables when such extensions consist only in the simplest 
mathematical processes. 


Flexible 


AMERICAN TELEPHONE PRACTICE 


A comprehensive treatise, including descriptions of apparatus, 
line construction, exchange operations, etc. 


By KEMPSTER B. MILLER 
Third Edition. 518 Pages, 379 illustrations. Price, $3.00 


This book treats of the subject from the practical standpoint, and 
almost entirely without the use of mathematics. Both principle and 
practice are clearly and fully thus considered, enabling an under- 
standing not only of the rudiments of telephony, but also of the 
most intricate circuits of modern exchanges. The text is profusely 
illustrated by cuts of commercial apparatus and carefully prepared 
diagrams of circuits. 


engineering book published. 


BOOK DEPARTMENT 


STANDARD 
ELECTRICAL 
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BOOKS 


new vor—FLEGTRICAL HANDBOOKS —ssro 


We have just re-published under a special arrangement with the 
respective reception committees of the American Institute of Elec- 
trical Engineers, a limited edition of the New York and Boston 
Electrical Handbooks, recently brought out for the guidance and 
information of the foreign electrical engineers in attendance upon 
the International Electrical Congress. They contain the fullest 
details as to construction, operation and management of the electric 
light, electric railway, telephone, telegraph and manufacturing com- 
panies in these two cities. The books are well illustrated, are 
printed on plate paper and contain several folding maps and dia- 
grams. Complete circulars upon request. 


Price, Net, $1.00 each. 


Postage, 16 cents each additicnal 


ELECTRICAL POCKETBOOK 


A handbook of useful data of Electricians and Electrical 
: Engineers. 


By HORATIO A. FOSTER 


Third Edition, 991 pages, leather, with flap, Price, $5.00 


This edition has been thoroughly revised and brought up to date. 
The matter is representative of American practice and no special 
effort has been made to include other, except in special ‘cases. 
Send for sample pages. 


TELEPHONY—PART V 
THE SUBSTATION 


Treating of the apparatus at the subscriber’s station. 
By ARTHUR V. ABBOTT 


Cloth. 465 Pages. 310 illustrations. Price. $1.50 


CHAPTER I.—The Receiver. II.—The Transmitter. III.—Induc- 
tion Coils and Sub-station Circuits. IV.—-Batteries. V.—Mag- 
neto Bells and Generators. VI.—The Assemblage of Instru- 
ments. VII.—Meters, Pay Stations and Measured Line. VIII. 
Party Lines. IX.—Protection. _ X.—Smubscriber’s Contnacts. 
XI.—Costs of Installation and Operation. XII.—lInstallation 
Specification. 


THE INDUCTION MOTOR 


Its Theory and design set forth by a practical method of 
calculation. 


By ROY DE LA TOUR 
` Translated from the French by C. O. MAILLOUX 


Cloth, 200 Pages. 75 Diagrams Price, $2.50 


CHAPTER I.—The_ Revolving Field. II.—The Electromotive 
Forces induced by the Revolving Field. III.—The Electro- 
magnetic Couple. IV.—The Magnetizing Effects of Windings. 
V.—Resistance of the short-circuiting rings of squirrel-cage Ro- 
tors. VI.—Recapitulation of preceding chapters. VII.—Per- 
formance Diagrams of Induction Motors. VIII.—Practical 
Application. -—The Heyland Induction Motor. 


We can supply any 
Catalogues free. 


McGRAW PUBLISHING COMPANY 


(14 LIBERTY STREET, NEW YORK 
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BUSINESS—PROFESSIONAL MEN 


AND STUDENTS 
USE 


FLAT-OPENING 


LOOSE-LEAF BOOKS 


FOR EVERY PURPOSE 


They are more economical 
than bound books, and af- 
ford all the conveniences 
of all Loose-Leaf Systems 


Write up your sheets on a typewriter 
Classify your data in an up-to-date manner 
Eliminate the dead matter as it accumulates 


This will economize your time and afford you a 
satisfaction heretofore undreamed of. 


THE «“UNIMATIC” 


(One Movement) and 


THE “ROTAMATIC” 


(Rotary Movement) 


Constitute the most complete line of Flat- 


Opening Loose-Leaf Books in the world. 


For the Vest Pocket—They provide the most condensed 
means of classifying an infinite variety of live matter for instant 
reference. 


For the Coat Pocket—They furnish the best means of 
keeping up-to-date records of whatever subject are desired. 


For the Desk—They have no equal for all kinds of business 


records. PULL SLIDE oo OIL tLe 
> ; ARCHES OPEN ¥ ARCHES CLOSE 
Self-Indexing —Instant access to sheets for insertion or re- 
moval. THE UNIMATIC 


Flat-Opening—No crimping of 
sheets required. Writing surface 
from edge to edge of sheet. 


Compact, Convenient, Econom- 
ical and Elegant. The best that 
money and brains can make. 


ALL STATIONERS 
HAVE THEM 


If not convenient to a dealer, 
write us for catalog. 


THE ROTAMATIC 


A simple twist of the wrist opens or closes the arches. 


Sieber & Trussell Manufactuing Company 
4003 LACLEDE AVENUE ‘ ; ST. LOUIS, MO. 
82 DUANE STREET, NEW YORK 


Oh 
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DIRECT-CURRENT 


- GENERATORS, 


. FOR LIGHT AND POWER 


Our generators have a very high efficiency and remarka- 
ble endurance under the most exacting conditions of:service. 
They are modern in every detail, and their special features 
of construction make them unsurpassed for installation in 

isolated plants where economy of service is required. 


Write for Bulletin No. 1055. 


INTERIOR CONDUITS representing the latest advances in 
the art of electrical wiring are described in Catalogue 
No. 4105. 


DIRECT-CURRENT MOTORS. 


These motors are carefully constructed on scien- 
tific principles and are unequaled for driving all 
classes of machines with economy and precision. 
They are non-sparking, have a high efficiency and 
great durability and will withstand the hard usage 
to which motors are subjected. They have won an 
enviable reputation in many countries and are to-day 
the most satisfactry power apparatus in the market. 
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Write for Bulletin No. 2195. 


Our popular ELECTRIC HOISTS are described in Bulletin No. 2205. 


SPRAGUE 


General Offices: 527 West 34th Street, New York 


BRANCH OFFICES IN PRINCIPAL CITIES 
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Electrical Instruments 


for direct or alternating currents, possessing all the char- 
acteristic virtues of the best instruments on the market, 
with none of their faults. Prices place them within 
the reach of all. Voltmeters, Ammeters, Wattmeters 
and Power Factor Indicators. 

Described in Bulletin 67. 


Transformers 


for both lighting and power service, and equally satis- 
factory at either duty. Show practically the same regu- 
lation on unbalanced 3-wire load as on 2-wire load. In- 
terchangeable on motor and lighting loads having same 
voltage ratio for both. 

Described fully in Bulletin No. 6s. 


Single Phase 
Alternating Current 
Power Motors 


Require neither auxiliary condensers nor compensating 
transformer, and each is a complete unit within itself, 
possessing a starting torque characteristic, like that of 
the series direct current motor, 

' Described in Bulletin No. 68. 


Direct Current Gener- 
ators and Motors 


Direct-current generators and motors, 125, 250 and 
500 volts. Generators from 34 K. W. to 50 K. W. 
Motors from 1 to 65 H.P. 

Described in Bulletin No. 34. 


Motor Generators and 
Vehicle Charging Sets 


We also manufacture a complete line ‘of motor-gen- 
erators for 60 and 133 cycles, A. C. to D. C. Vehicle 
charging outfits for 60 and 133 cycles, A. C. to D. C., as 
well as D. C. to D. C. The most satisfactory outfits 
in the market. 

Described in Bulletin No. ‘60. 


1040 


WAGNER ELECTRIC MFG. CO. 


ST. LOUIS, MO. 
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Instruments for Alternating - Current 
= Measurements 


Portable Voltmeters, Ammeters, Wattmeters and Milliameters 
Switchboard Voltmeters, Wattmeters and Ammeters 
All ranges, all types, all finishes 


Multipliers and Y boxes for D. C. and single or polyphase A. C. 
measurements 


Electro-Dynamometer and Electro-Magnetic Systems 
Calibration correct on direct current and on alternating current of 
| any frequency 


CATALOGUE No. XII, FULLY DESCRIBING OUR LINE AND GIVING USEFUL 
DATA ON TESTS AND MEASUREMENTS, NOW READY , FOR MAILING 


Keystone Electrical Instrument Co., 


Oth St. and Montgomery Avenue, Philadelphia | 
NEW YORK, 15 Cortlandt Street BOSTON, 170 Summer Stree, 


GENERAL INCANDESCENT 
ARC LIGHT CO. 


529 West 34th Street, New York 


STANLEY INSTRUMENT CO. 


GREAT BARRINGTON, MASS., U. S. A. 


UNIVERSAL EXPOSITION Pan American Expesition 
' ST. LOUIS BUFFALO 
1904 90! 


THE HICHEST AWARDS AT BOTH EXPOSITIONS FOR 


WATITNMETERS 
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ADVANCE NOTICE 


We have ready for market a Portable Watt- 
meter Calibrator for testing alternating cur- 
rent integrating wattmeters without re- 
moving them from service. 

The convenience, economy and simplicity 
of these calibrators meet the demands of 
every day station practice. 

Complete information now ready. If you 

à are ready write for it. 


FORT WAYNE ELECTRIC WORKS 


Fort Wayne, 
Indiana 
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ATLAS HANGERS 


AUTOMATIC 
For Supporting Electric Conduit Pipes 
Simple, Ornamental, Economical, Rigid, RH EOSTATS 
Cheap. Easily Applied 
No Tools Needed used with 


Send for Booklet and Prices 


All Types of Motors 
ATLAS HANGER MFG. CO. 


1841 PARK AVE., NEW YORK 


STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° 
Fr. will not make it brittle. Water Repellant. 
Oil Proof, 


THE STERLING VARNISH CO., Pittsburgh, Pa. 


Made in three sizes: 
No. o for 5-7) and 10 hp. 
ss I t: 1 ee 20 b. 


b 2 4: 25-30 s 35 it 


Will start motor slow or 
quick as desired. 


Write for Circular and Prices. 


Federal Electric Co. 


Girard, Pa. 


ALSO MFRS. OF ELECTRIC MOTORS 


Fy Scheeffer Integrating Wattmeter 


TYPE E 


For Alternating Current 


TYPE F 


For Direct Current Circuits 


Type E Type F 
Alternating Direct 
Current Current’ 


Dust and Bug Proof 
Improved Construction 


Moving parts are extremely light, insuring a 
highly sensitive and accurate meter. 


Write for prices and descriptive literature. 


DIAMOND METER CO. 


PEORIA, ILL., U. S. A. 
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“THE FRINK SYSTE 


IS ACKNOWLEDGED THE STANDARD OF LIGHTING 


It is what every progressive Engineer and 
Contractor should offer his customers 


44 4 
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Patented April 20, 1897 
Patented Feb. 21, 1899 Pi Li 
Patented Sept. 29, 1903 “iP we a 


D Frink’s Special Patent Window Reflector 


embodies every principle of correct window lighting. Needs no argument, once its advantages are set before a 
prospective customer. Investigation will produce future business for you. 


THE BEST STORES USE IT. HIGHES] AWARDS EVERYWHERE 


Catalogue gives particulars on up-to-date store lighting, including our specialties in showcase lighting, and our 
unequaled sectional glass cluster reflectors for interior lighting. Effective, economical, durable. Upon receipt of 
inquiry, with dimensions, etc., we will be pleased to make recommendations and estimate. 


I. P. FRINK, 551 Pearl St., New York 
FEMCO LAMPS 


: Regular—Reflector—Tipless—Miniature—Street Series 


We manufacture all styles and can supply you with a complete line. 


Long years of experience, An Up“to-Date factory and a responsible Company 
us ano the “FEMCO” Offer—“Your Money Back if the Goods : are 
ot Right.” 


Liberal and Specific Guarantees. 7 Standard Quality, 
Choice Selection, Prompt Shipments. 


The Lowest Prices Consistent with Good Lamps. 


The Franklin Electric Mfg. Co. 


Licensed Manufacturers 
- General Offices and Factory, HARTFORD, CONN. 


New York, Southwestern Representatives, Baltimore, Md., 
815 Havemeyer Bldg. The Sachs Electric Co., St. Louis, Mo. = 520 East North Ave. 


GIVE MORE LIGHT ÉLT BT; ILA FOR LESS MONEY 
Highest Quality , Lowest Price 


Write for Catalogue 


Sunlight Reflector Co., 141 Court St., Brooklyn, N. Y; 


— mh 
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No matter how many mistakes you have made 


in your lamp buying in the past, make a reso- 
lution to place QUALITY FIRST during the 


coming year, for in doing so you will save 
money and enjoy in- 


creased satisfaction. 


Banner Lamps 


have always represented the best that knowledge, skill and 
experience can produce. 

Our efforts have always been to improve quality instead of 
‘endeavoring to meet ruinous, competitive prices. 


“Buy Banner Betterness ” 


with the guarantee that goes with it, and you will under- 
stand why cheap lamps are extravagant. __ 
Every man who ever used them will tell you how, good 


they are. 


THE BANNER ELECTRIC CO. 


LICENSED LAMP MANUFACTURER 


YOUNGSTOWN, OHIO 
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The Heany Magnetic Clutch 


is but one of the many strong points of 


The Heany Enclosed Arc Lamp 


This magnetic clutch has been examined and approved by some of 


the world’s leading electrical engineers. It is the only combined solenoid 
core and clutch, and the only clutch applying the power to the carbon 
direct, doing away with all levers, springs, toggles, etc. 

Besides, the Heany Lamp has many other advantages possessed by 
no other, such as absence of sliding contacts, easy adjustment, only two 
movable parts, indestructible solenoid, etc. 

The John Scott Medal was awarded by the Franklin Institute to the 
inventor of the Heany. Write for booklet. 


The AMERICAN ELECTRICAL MFG. CO. 
27 North 10th Street, Philadelphia 


EN 


£ 
. crc S ORE a, © E , 


Kentucky Electrical Co. 


(Incorporated) 


MANUFACTURERS OF 


INCANDESCENT LAMPS, 
MOTORS AND DYNAMOS 


OWENSBORO, KY. 


Our Goods are Prompt Shipments 
Guaranteed Write for Prices 


The Best Device and most conven- 
ient for holding an electric lamp in 
“difficult-to-get-at” places. Secures 
the light just where yov want it. 

By pressing the arms to the centre, the jaws open to any desired 
width; slip the jaws on either side of anything and let go; the 


spring holds the lamp rigid and secure. It enables the lamp to be 
placed in any postion. 


APPLIED DEVICE CO. 


55 Harrison Avenue, SPRINGFIELD, MASS 
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The Coober Hewitt Light 
Makes Day Out of Night 


This view of machine tools was taken at 10 o'clock 
at night without any other light than that of 


Coober Hewitt 
Miercary Vabor Lamp 


These tools can be handled just as productively 
by this light as by day, for it is pre-eminently 


“The Ligbt to Work By” 


Perfect diffusion of light, no deep shadows, .no glare, 
no flicker, no consumption of light-giving element, 


and no trimming required. 

Adapted to all Direct-Current Systems. For 
use in Mills, Factories, Printing Plants, Photographic 
Establishments, Docks, Freight Houses, Draughting 


Rooms, Offices and so forth. 
Cost of Current 35% of what you pay now. 


Send for Booklet. 


Coober Hewitt Electric Company 


220 West 29th Street New York 


Philadelphia Office, 1121 Walnut Street 


i A ee ee es see E G E E 
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CACO TAC 
a A-B ARC LAMPS 


FOR ALL CIRCUITS umns 
‘ 


©) 


Each Lamp is carefully construct- 
ed, as every lamp sold must be 
perfect in all the details, and as 
for simplicity, low maintenance, 
cost and reliability of action they 
are unequaled. 


Inner and outer globes easily removed. Will burn from 
IOO to 150 hours with one set of carbons. 


NO TROUBLES OR REPAIRS 
HANDSOME IN APPEARANCE [mq 


WRITE FOR CATALOCUES AND PRICES 
The Adams-Bagnall Electric Company, 5 


CLEVELAND, OHIO 


Hew York Office: Chicago Office: 
136 Liberty Street 303 Dearborn St. 


alle ile ls Kee 


IS NOW 
The vary Best Made, Without Any Exception | | These Lens Boxes are 


substantially made of 


AND THE heavy planished iron, 

and connections and feed 

CERMANIA ELECTRIC LAMP C0. handles are on the out: 
iS side. Can be changed 

from spot to spread 

Free and Independent of without opening box or 


letting light escape. 


All Trusts and Combinations | | cannot drop sparks or 


ee carbons. Well balanced 
thus enabling it to fix its own prices. and easy to use as a 


Why then buy Trust-Made Lamps at chaser. 
prices fixed by the General Electric Co., to 


enable them to keep up their prices? AUTOMATIC AND 
HAND-FEEDLAMPS 
for STEREOPTICONS 


Sond your orders to Factory, 


HARRISON, N. J. 
or to ARTHUR W. FOX 
GOUDEY - McLEAN CO., 120 Liberty Street, 83 Schermerhorn St., 
Saios Ageats for Groator Now York BROOKLYN, N.Y. 
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The old open Arc Lamps are going 
to be displaced by the new 


WARNER 
Series Enclosed Arc Lamp 


because there’s money in the change for both operator and 
consumer. | 

The Warner gives every good feature of other enclosed 
arc lamps but its cost of maintenance is so low that it saves 
its cost the first year. Besides, it can be installed without 
H\\ a bit of change in machinery or station apparatus, and can 
j be run in series with old 9.6 amp. lamps. The hole in the 
' bottom permits trimming without removing outer globe, 

saving %5 the time. 


Send for Catalogue H. 


WARNER ARC LAMP CO., Muncie, Ind., U.S.A. 


ROBERT VOLT-AMMETER|| Star Lamps 


SEEK AN IMPARTIAL TRIAL. 


Dead Beat 
Accurate, 
Durable 
Guaranteed Ea We 
List Price, will 
$6.00 ae | 
Includiag í abide 
leather case 
Sample lastra- by 
ment forward- $ 
ed prepaid, on | | 
VOLT-AMMETER receipt of y our 
Detroit - Electric - Co. in 
Detroit- Mich. U.S.A. | A $5.00 deci- 
Discount to e 
Dealers sion. 
Robert instrument Co., For Samples, Prices, etc., address 
, , 56 SHELBY STREET, - The Standard Electrical Mfg. Co.] 


' DETROIT, MICH, NILES, OHIO. 
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The AMERICAN ELECTRICIAN has the largest paid 


circulation of any electrical journal ‘in the world. 


{nig lay Soo ee 5. 


Half Actual Size 
What do you need? We make every good thing 


in the way of Receptacles, Porcelain Weatherproof 


Sockets, Switches, Edison Plug Cutouts, Sawyer-Man 
Cutouts, Attachment Plugs. 


SEND FOR OUR PRICES 


Crescent Electric Mfg. Co. 


be its sidan 5 Prospect Street, Rochester, N. Y. 
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all ask for a 


YO Reliable Time 


Switch torun 8 days with 
one winding and turn your 
Electric Signs or Window 
Lights on and off at any 
time you set it. 


WE Mauufacture the Switch 


and Guarantee it. 


Our Guarantee is good, 
and so is the Switch. 


ufacture Electric Signs 


All Porcelain Letters. 
Standard Sizes 35-50-75-100 
Amperes. 2 or 3 Wire Systems. 


AMERICAN ELECTRIC SIGN CO., 
New York Office, 1265 Broadway Write for Prices 135 Summer Street, Boston, Mass. 


TEMPORARY BINDERS 


for twelve copies of the 
AMERICAN ELECTRICIAN 


ad rite name sie aero leather back and cloth sides to 
hold a complete volume of the American Electrician. 


PRICE POSTPAID, - œ 
` The Diamond Flasher 


1S WARRANTED IN EVERY RESPECT 


$1.00 EACH. 


Its simplicity 
and strength mean 


ranted” is cast on 
CE TA a each one. : 
Send for prices. 


8 No. 7th St, Philadelphia 


MANUFACTURERS 
OF 


Electric Signs 


All Metal Letters 
Ready for Use. 


Write for catalogue and prices. 


SACHS ELECTRIC CO., 
ST. LOUIS. 


Kd 


P 


wili 
Ch 


ral 


The difference in these signs and in their necessary cost is explained in our printed matter. 


AMERICAN ELECTRICIAN 


Here a a — 


THE RECO 

with double pole switches. 

Look at this be hd, Did you ever see such a simple, strong and 
serviceable Flas 

It’s really wortic rful. 

It’s built for controlling circuits of ten to one hundred amperes. 

It will flash from 50 to 500 four candle power lamps. 

Self-oiling, simple to install. 

Write for RECO FOLDER and price list. 


Big profits to dealers. 
REYNOLDS ELECTRIC FLASHER MFG. Co. 
223 Fifth Avenue, 


CHICAGO 


Sockets 
Wall Sockets 
Weather- Proof 
Sockets 
Rosettes 
Receptacles 
Cord Adjusters 


Catalogue for thé asking 


The Yost Electric Mfg. Co., Toledo, 0. | 


THE BEST 
SIGN-FLASHER IS THE 


Guthrie Flasher 


Lower price—Fewer parts—No motor—No cost 
to run—Occupies 5 x 8 inches—Send for circular. 
REMEMBER :—No Motor is used. 


Wm.A.Corrao & Co., St. moula, Pio: 


MAKES THE BEST 
Electric Signs and Letters 


The kinds that make the most show and light with the least current. 


Send for it. 


HERMANN MANUFACTURING CO., 339-343 Larrabee St., Chicago 
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View of the Schenectady Works 


Other factories at 
Lynn, Mass, and Harrison, N. J. 


Principal Offices: Schenecatady, N.. Y. 


SALES OFFICES:. . Te ce > = 
Atlanta, Ga., Empire Building. : i Minneapolis, Minn., Phoenix Building. 
Baltimore, Md., Mt: Royal Apartment House. Nashville, Tenn., Room 22, Cole Building. 
Boston, Mass., 84 State Street. New’ Orleans, 'La., *too1 Hennėn:‘ Building. 
Buffalo, N. Y., Ellicott Square Building. New York, N. Y., 44 Broad Street. ~ ` 
Cincinnati, O., Perin Building. | Oklahoma City, Okla., 408 Culbertson Building. 
Chicago, Ill., Monadnock Building. Philadelphia, Pa., 218 South Eleventh Street. 
Cleveland, O., Citizens’ Building. | Pittsburgh, Pa., Park Building. 
‘Dallas, Texas, Scollard Building. Portland, Ore., Worcester Building. 


Denver Cols. Kittredes: Building: a Lake City, Utah, 25 East First South Street. 
í iad Ss an Francisco, Cal., Crossley Building. 

Detroit, Mich., Majestic Building. St. Louis, Mo., Wainwright Building. 

Helena, Montana, Power Block. Syracuse N. Y., Sedgwick, Andrews and Kennedy 

Los Angeles, Cal., Douglas Building. Building. 


FOR FOREIGN BUSINESS: 
Foreign Department, Schenectady, N. Y., and 44 Broad Street, New York, N. Y. 


FOR GREAT BRITAIN AND IRELAND: 
The British Thomson Houston Company, Ltd., Rugby and 83 Cannon Street, London, E. C. 
For all CANADIAN Business, Canadian General Electric Company, Ltd., Toronto, Ontario, Can. 
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JEALOUS !! 


F rank Munsey, , 
aor ‘D: Gibson, and Di, 


| Conan Doyle wet | a 
| spent a pleasant eo , 


4 


| K knockisig” ‘the LAMP-OON. 


| They s said the reading’ matter 


23 ee 


i 


? 4 4 


was rank ‘Sad Gibson ¥ was aw- 

ful rough on: the drawings. 

| | But—whaddawecare? | ; 

T Jealousy, that s alll- A oe | | 

“What! ga yov’: re- not getting 
the “ŁAMP-00N?” ` 
For heaven’s sake tear off the 
coupon aid fire it into us. 
DO IT N ow. | 


(Remember, the price is only 


16 C.P | rèr. twelve squints per annum.) 
THE STERLING SPECIAL THE REGULAR TYPE . 
INCANDESCENT LAMP INCANDESCENT LAMP Coe g 
Side 16 c. p. Side 16 c. p. | i 
Angle 16 c. p. Angle 13 c. p. Don’t Forget 75c for the “Pig.” 
Tip 16 c. p. Tip 7 c. p. 
Average 16 c. p. Average 12 c. p. 


THE STERLING ELECTRICAL MANFG. CO. 


WARREN, OHIO. 


NEW YORK: 100 WILLIAM ST. CHICAGO: 1610 MASONIC TEMPLE. SAN FRANCISCO: CROSSLEY BUILDING. 
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We’ve Been Governing 
Water Wheels For Over 
Thirty Years, 


and wherever water power has 
been most successfully developed, 


The Woodward 
Water Wheel Governor 


has done its share. Our experi- 
, ence in this work enables us to 
secure practical results of the 
highest order, while the simpli- 
city of our apparatus keeps it 
from trouble-making of any kind, 
and always at its greatest efh- 
ciency. We make several types, 
adapted to different service. 
Described in detail in our cata- 
logue. 
Send for it. 


Woodward Governor Co., roc 


658-660 Race St., 
kford, Iili., U. S.A. 


|A BETTER FAN ||| Wanted! Wanted!! Wanted!!! 


Chief Electrician—Assistants 


was never ade Salary $900 to $5,000 per year 
Who are the men that land these high salaried itions? Why the 
are the ambitious young men who study Practi Books during their 
leisure time. If you wish to be advanced in place and salary, you must 
than 3 study Practical Books, books written by Practical men who are daily 
employed in their Particular line. e one cardinal Principle of 
Frederick J. Drake & Co. in Publishing Books is never to accept manu- 


script, no matter of what merit, from College Professors. Every book 
bearing our imprint has been written by a Practical mechanic, ana ts 
strictly non-technical. Our books are accurate—up-to-date—plain lan- 
guage, complete, representing the best that money and brains can 
produce. 


The Mest important Beok en Electrical Construction Work For Electrical Werkers 
Ever Published 


“orrien’ MODERN WIRING 


Diagrams and Descriptions 


A Handbook of practical diagrams and 
information for Electrical Workers. 

By RY C. HORSTMANN and 
VICTOR H. TOUSLEY. 

This grand little volume not only tells 
you how to do it, but it shows you. 

The book contains no pictures of bells, 
batteries or other fittings; you can see those 


jid 


- 
ria” 
ao 
r» 


E anywhere. 
£ > t contains no Fire-Underwriters’ rules; 
G opER® us} you can get those free anywhere. 
ME AGRA i It contains no elementary considerations; 
À ; WIRING Xo NS È you are supposed to know what an am- 
O, pre ge ere, a volt or a “short circuit” is. And 
g DESY FOR gëf 4 it contains no historical matter. 


$i All of these have been omitted to make 
> room for ‘diagrams and descriptions” of 
just such a character as workers need. We 
claim to give all that ordinary electrical 
workers need and nothing that they do 
not need. 16mo, 160 ges, 200 illustra- 
tions; full leather binding, round corners, 
S edges. Size, 4x6, pocket edition, price 
1.50. 


| DIEHL MFG. co. 
Money returned if not as represented— 


|eLizaBeTH PORT, N.J. | | Large catalogue FREE. Address 


Branches: NEW YORK BOSTON PHILADELPHIA | F oe sre aioe ea CO. 
- as adison, cage 


WOON LRT ETRE 
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Good Government 


of speed in water-power plants is absolutely essential to economy. With 


REPLOGLE’S DIFFERENTIAL 
RELAY WATER WHEEL GOVERNOR 


properly applied, it is possible to secure speed regulation of water wheels as close as is obtain- 
able in the best steam engine practice, a feature invaluable where water wheels are used in Elec- 


tric Plants. | 
This Governor excells all other types in that it secures closer regulation, cannot race, and 
moves the gates from open to shut in from 3 to 5 seconds, while other types require from 114 


to 20 minutes. 
We manufacture Governors for all kinds of water-power plants and have different types 


for different requirements. 


Write us for further particulars, mentioning Catalogue “A” 


The Replogle Governor Works 
Akron, Ohio 
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OIL SWITCHES 


AUTOMATIC and MANUAL CONTROL 


COMPLETE | SWITCHBOARDS 


FRANK ADAM ELECTRIC CO. 
(917 PINE ST., ST. LOUIS, MO. 


E oaks TYPE B SWITCHES 
q | ARE UNEQUALED 


FOR 


SWITCHBOARD WORK | 
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Get our Bulletin No. 103. 


W. s. HILL ELECTRIC CO., =- = New Bedford, Mass. 


WE MAKE 


F = JA | ARMATURE DISCS 
afl io Ors P hy. Send for price list of sizes carried in stock 


For Alternating Currents 


1905 Catalogues 
Now Ready. Write for them 


The Emerson Electric Mfg. Co. 


| : 42 VINE STREET)! 
St. Louis, Mo. Wilson & Smith, "te" Worcester. mass. 
Eastern Office and Warehouse, 136 Liberty St., New York City Cold Punched Nuts and Washers for all purposes 
PAPER. 


PAN EL-BOARDS f a go) ne oe INSULATED 
SWITCHBOARDS | =) es o 


: J | aes COVERED 
ALTERNATING AND B =, A Coe 
DIRECT CURRENT 


AND 
Our Bulletin No. 3 is very interesting. POWER 
Send for it. Send us your specifications. 2 nat Beta 
WATERBURY & CO. a : : 
69 South St., New York 53 State St., Boston —— a 
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We honestly believe that we know more about building 
switchboards, whether Alternating Current or Direct Cur- 


rent, than any concern in the country outside of the trust. 
We ought to for we give the subject our most careful attention and we have 
had a wide experience. Just at the moment we are giving our best efforts to 


standardizing 


Railway Panels 


By the time this advertisement appears we will be in a position to send 
you a very interesting bulletin on this subject. Write for it. 


Our panel board business grinds right along. Give 
us an opportunity of figuring on your requirements 


WALKER ELECTRIC COMPANY 


P Chacao > 2318-2338 Noble St., Philadelphia “ew vork cny” 
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American Meter Practice 


By LYMAN C. REED 


CONTENTS 


Cuapter I.—Measurement of Direct Current. II.—Measurement of 
Alternating Current. III.—Requisites of a Good Meter; Com- 

: mercial Consideration. IV.—Torque and Friction. V.—Edison 
30 H. P., 20 K. W., Direct Current. Chemical Meter. VI.—Thomson Recording Wattmeter. VII.— 
Duncan Meter, Alternating Current. VIII.—Duncan Meter, Di- 


rect Current. [X.—Stanley Meter. X.—Guttman Meter. XL 
MANUFACTURERS OF . —Westinghouse Meter. XII.—General Management of Meter 
Department, Records; Testing—General Policy. XIII.—Reading 


STEAM TURBINE MOTORS. Meters. XIV.—Relative Value of Losses in Meters to Income. 


XV.—Differential Rating. XVI.—Elements of Photometry. 


STEAM TURBINE DYNAIIOS, = 
i Alternating and Cloth, 196 Pages. Illastrated. Price, $2.00. 
Direct Current. 


STE AM TURBINE BLOWERS. This is the only American book dealing with the theory 


and practice of current metering. The author outlines the- 
STEAM TURBINE CENTRIFUGAL underlying principles of operation and leaves minor details 


`` PUMPS. to be worked out to suit local conditions. Representative 


ELE CTRO- MOT OR CENTRIFU GAL types of commercial meters are described. Fach meter so 


described has some distinguishing feature which makes it 


i ES l PUMPS. typical of its class. n 


Write for Literature. Send for our new 96-page Catalogue of 


q] paenie a . ‘ | 
DE ge (0| | ncGRAW PUBLISHING COMPANY 


` TRENTON, N. J. 4 114 Libertv Street, New York 


poer issue of the AMERICAN ELECTRICIAN is filled with important and timely articles reflecting the latest 
advances in both electrical and steam cngineering and practice, the aim being aá to present matter of 
real intrinsic value to everyone interested in electricity and its applications. 


SORENSEN’ S 


CEILING SWITCH 


Easy action. Indestructible, 
Mechanically and electrically 
erfect. Approved by the 
‘ire Underwriters. 


WRITE US FOR PRICES 
47 York Street, 


P. Sorensen, “srooxtyn 


What 
Engineering 
Book 


DO YOU WANT? 


We can supply any book on 
any branch of Engineering. 
Send us your inquiries. 


Save Half the Cost of Blue Prints 


by getting away from the wait-for-the-sun method. 
Our Patent Cylindrical Electrical Copier produces 236 
prints at the same cost as 42 prints by the old method. 
Further, it makes better prints and makes them every time. 


McGraw 
Publishing Company, 


Book Department, 


114 Liberty Street, New York. 


As compared with other blue print machines, ours occupies 
less space, and by means of our patented specially designed 
arc lamp produces results impossible without it. 


Write for catalog. 


Pittsburg Blue PrintCo. “sin Pittsburg, Pa. 
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It stands alone as it has for a de- 
cade in a class by itself, the only per- 
fectly and permanently self-lubricat- 
ing brush manufactured. 


It throws off no carbon dust, thus 
obviating one of the prime causes of 
short circuiting, particularly on en- 


Pe > ee mers Peo: eS f .— 
, J z 
r A ane y 
à | $ T $ a>) 7 
A 5 4 ? ` f 
e : f 


PC OUEE MEG 


AMERICAN ELECTRICIAN 


GUNANE 


AA A A SCAG RBO IN 


It is a lower-resistant brush, gives 
better contact, and greater conduc- 
tivity, carrying at least 100 per cent 
more load than any other. 


It wears smooth as velvet, never 
crumbles nor breaks. Requires no 
attention as it constantly lubricates 


45 


closed motors. 


BOTH 


the commutator without gumming. 


A, 


It runs many degrees cooler than CENERATOR = 
any other brush; consequently no Spee It lasts from four to ten times 
hot commutators. CAR “MOTOR longer than any other. 


BRUSHES iik 
SELF-LUBRICATING NON-SPARKING SETS 
NON-CUTTING NOISELESS FREE 


Will carry IOO per cent. more load than 
any other brush 


These brushes really cost you 
nothing—Why? Because the saving 
of commutators by their use equals at 
least ten times the cost of brushes. 


Le Valley Vitae Carbon Brush Co. 


125 E. 42d Street, New York, U. S. A. 


CEL, 


USED ALL OVER THE WORLD 


ALL SIZES ON HAND FOR PROMPT SHIPMENT 


MOLONEY 


TRANSFORMERS 


Once Tried Always Used 


Because the 
Following 
Features Are 
Found in 
Them. 


USE 


FRES-KO 


Fres-ko Soldering Paste 
Fres-ko Soldering Stick 


Ventilation. 
Close 
Regulation. 
Good 
Mechanical 
Construct’n. 
Neatness 
of Design. 
High All Day 
Efficiency. 
Low Copper 
Loss and 
Moderate 
Temperature 
Rise. 

Write For 
Catalogue. 


MOLONEY ELECTRIC COMPANY 
7th and Hickory Sts., St. Louis, Mo. 


BRANCH OFFICES: 


New York, H. B. Coho. 114 Liberty St. Chicago, Francis ethene (218 Marquette Bidg. 
St. Louis, Western Electrical Supply Co. San Francisco, Brook-Follis Elect. Cor, 


GUARANTEED TO BE THE BEST 


For Prices and Samples 
write to 


FRES-KO CHEMICAL CO. 


FORT WAYNE, IND. 
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RNOLD ELECTRIC POWER 
STATION COMPANY 
Engineers, Constructors 


ISHER, WAGER 


Contracting Engineer 


Plans for the enlargement and im 

MARQUETTE BUILUING, CHICAGO. of electric light and power plants. 

Designers and Builders of complete Electric 
Railway, Lighting and Power Installations. 


TRANSIT BUILDING, NEW YORK. 


plants. Reports on o 
1420 Chestnut St., 


ATES & NEILSON 


Consulting 
Electrical Engineers 


42 BROADWAY, NEW YORK. 
Motor Drives and Power Plants designed for 
Industrial Establishments. Plans, ecifica- 
tions and Supervision of Electrical Installations. 


HEMMING, R. N. 


332 KING AVE., 
COLUMBUS, 


BYLLESBY & CO., H. M. 


(Incorporated) 


ENGINEERS 


NEW YORK LIFE BUILDING, CHICAGO, 


Consulting Engineer 
Electric Power Stations. 


Suite 1305 Chemical Building. ST. 


[D OPSE & DAY 


, Engineers 
PHILADELPHIA, PENNA. 


Power Pliant, Foundry and rac ra Shop 
Layout and Equipmen 


MOTOR DRIVES A SPECIALTY 


IGA. EN KonLzR. Franxu W. 


ighting, Pow Rail 
Baloe a aa FISHER BU 
CHICAGO. 


WwW. R. EVANS & COMPANY, 


Electrical, Civil- and Mechanical Engineers 
General Contractors i 
TRACTION BUILDING, CINCINNATI 
Reports and Estimates Furnished. ' 


will maintain a constant water-level in your boilers, ` 


and: by so doing it increases the life of the boiler. 
Assures dry steam and greatest efficiency of 
the engine. Controls all valves and pumps. 


NO FLOATS TO COLLAPSE, NOTHING TO GET OUT OF ORDER. 


WRITE FOR DESCRIPTIVE CIRCULAR AN 


“ELECTRICIAN . 


surveys for electric pivot’ Ee and water power 


HILADELPHIA, PA. 


Consulting Electrical Engineer 


HENRY H. HUMPHREY 


Kore BROTHERS 


Contracting Electrical Engineers 


High Grade Securities Accepted or r Nogotated 


[Vor. XVII. No. 131. 


[acAFEE, JOHN BLAIR 


The Building and Equipment of Steam and 
Electric Railways, Power Plants and Lighting 


Systems. 
Preliminary Fngineering wt eames: Re- 
PHILADELPHIA. 


rovement 
ans and 


orts on Pro, perties 


chardson Engineering Co. 


ING 

ARRISON BUILDIN 
Isolated Electric Light Plants 
Consulting Dept. 


R 
Complete Equipments Furnished. 


36 PEARL ST., HARTFORD, CONN. 
VANDERBILT, L. B. 
Electrical Engineer 


PATERSON, N. J. 
_ Electrical Equipment of Shops, 


Lighting and Power Piants. 
Te ephone Systems. 


OHIO 


Factories, 
LOUIS. 


WE CAN SUPPLY 


Any book on any branch of 
Etigiheerfag 
McGRAW PUBLISHING gdurany 
' Book D 


Department 
NEW YORK 


Koner. 


ILDING, 
114 LIBERTY - STREET, 


N2 other electrical. paper 
reaches so many actual 
buyers and users of. electrical 
and steam machinery as the 
American Electrician. 


D PRICES. 


SOLE AGENTS, 


THORPE, PLATT & CO., 


97 CEDAR STREET, NEW YORK. 


Good Times Ahead for Engineers 


There’s an ever increasing demand for engineers that know more than 
just enough to get a license. 

The demand is for up-to-date engineers, and up-to-date engineers are 
those who keep right on studying—that’s the only way to keep up-to-date. 

A man like that can get more pay than you get now. 
If you want more money, get more knowledge. Get it 
by reading 


Spangenberg’s Steam and Electrical Engineering 
In Questions and Answers 


A complete course in engineering, Stationary and 
Locomotive, Compressed Air Refrigeration, Gas and 


Gasoline Engines, Elevators, Repairs and Electrical 
Engineering. 


Geo. A. Zeller, 


EE inate E 
STLZAY PREN 


ANO 


LLECTRHICAL 


LVOMENG N 


Price $3.50 
The only book 
ever published 
containing 

1035 
Questions and 
Answers. 


66 South 4th Street, 
St. Louis, Mo. 
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New. Direct Current 
Watt Meter 


POINTS OF MERIT. 


I. 
Compensation for friction and 
creeping is made without shift- 
ing compensating coil. 


2, 
The Armature is of unusually 
high EFFICIENCY and high 


torque. 


2. 
The Armature Shaft Pivot and 
the Jewel Step are removable 
without use of special tools. 


- | 4. | 
Jewel Step is spring mounted 
instead of being screwed in. 


5. 


Sa Extra Large Dials and ABSO- 


LUTELY direct’ reaiding. 
a 

Gover removable from. the froht 

without sliding. upward, enabl- 


ing meter to be put up under 
beam or- ceiling if desired. 


Send for Bulletin. 
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sae ia Electric Man’? Co., 


LAFAYETTE, 


INDIANA. . 


~. 


48 AMERICAN ELECTRICIAN [Vov. XVII. No.1. 


Quick Repairs 


Armatures, Fields and 
Com mutators 


Day and night we have a large 


| 


LZ. 


Watt 
q 


k 


$ 
q 


staff of experts ready to remedy 


* 
, 
4 & à = 
E ~ ~ 


OL fF 


your station trouble :—Repairing 


and Rewinding Armatures, As- 


Vi 
| 
) 
iil 


t 
CARR 
| 


Addgac ct 
| 
| MARE 


BA 


—sembling and Refilling Commu- 


fe A 


OLR) 
Oren" 


f 


tators and all work of this kind. 


OOA 
iii 
TERRE 


{ 


As this is our specialty, we are 
equipped to do this work for light- 
ing and isolated plants quicker and 
better than any other repair shop 
in the country. The continual in- 
crease in our business proves that 
our workmanship, material, prices 
and deliveries are right. | 


Send us a trial order 


Van Dorn Elliott Electric Co. 


Cleveland, Ohio 
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Static Protection 


The Westinghouse Electric & Mfg. Co. 
is prepared to consider your require- 
ments and offer advice, based on 15 
years experience, as to the best disposi- 


' tion of lightning arresters for your needs 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


sac teeth eyes a 


New York, Pc sores Hog Baltimore, Boston, Buffalo, Kaap; paira Cleveland, Detroit, Min 


Angeles, is, New Orieans, 
phia, Pitisbarg. $ St. Louis, Salt Lake City, San Francisco ttle Donca Mountain 


Sea Elect 
inghouse Co., Limited, Hamilton, Ontario. Mace G.& O. Braniff & Ce, City of Mexico. 


Westinghouse 
Air Brakes for Electric Railways 


The Westinghouse Brake 
is the Standard Make 


Por information addrese 
Westinghouse Traction Brake Co. 
; —— 26 Cortlandt St., New York 
Manner of Suspending Motor-Driven Air Com- Power Brakes for All Classes of Traction Service 
Apparatus Manufactured by the Westinghouse Air Brake Co. 
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What Is The Overload Capacity 


of the Westinghouse - Parsons Steam Turbine ? 


A striking answer to this question may be found 
on the chart shown below, taken during regular 
daily operation from an electric railway plant. 


ns 


2:30 P. fi. 
A sustained load 
of over 3100 am- 
peres. 


aa 


A momentary load 
fluctuation of 2175 
amperes, or 150 
per cent. of full 
load current. 


y; 


- 
* g! 
Ci an we 


7:20 P. M. 


A momentary load 
of 3450 amperes. 


; 
> 4 

7 d 
A 


Mame 
f, 


f , ’ ‘ 
F7 P i 
ni 


t a 
a 
a, 


From 6:10 to 7:40 P. M., a period of one and a 
half hours the load averaged 2500 amperes, or 74 
per cent. overload. 7 


Full Rated Load 1441 Amperes 


» poe 


The Westinghouse Machiné Co. 
Works: East Pittsburg, Pa. oy ps, v Te 
New York, 10 Bridge St. Chicago, 171 La Salle St. . Pittsburg, Westiiighduse Bidg. 


, )Boston, 131 State St. Detroit, Union Trust Bidg. ‘Philadelphia, Stephen Girard Bidg. 
Sales Offices: ‘ Charlotte, N.C., South Tryon St. | Atlanta, Equitable Bidg. — 
| San Francisco: Hunt, Mirk & Co., 614 Mission St. 


Designers and ‘Builders of 


Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 
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LABOR costs more than packing 


It is the time required to re-pack poor packing which makes it more expensive 
than “ EUREKA.” We could not pack any more packing goodness into 
“ EUREKA” no matter what we charged for it. The price pays for the best 
packing made. 


i when guesswork will not do, 
THIS IS an age With an IMPROVED ROBERT- 
SON THOMPSON INDICATOR you can tell exactly what 
your engine is doing and whether or not it could do 


more at the same cost. It’s a remarkably fine instrument 
at a popular price. 


SOME of the unnecessary cost 


of power can be saved by a HINE SEPARATOR which separates the water from 
live steam and oil from exhaust. It will do it better and at less cost than any 
other. 


YOU cannot go wrong 


if you use the WILLIS PLANIMETER and VIC- 
TOR REDUCING WHEEL. What is good 
enough for the U. S. Government should be 
good enough for you, particularly where the 
price is so moderate. 

Maybe you would like to know about the SPENCER DAMPER REGULATOR, ROBERTSON FEED WATER 
HEATER, EXHAUST HEAD, ETC. 


JAMES L. ROBERTSON & SONS, 208 Fulton Street, New York 


Fix The Pulley, Not 
The American Electrician The Belt. 


If the belt slips it’ s the fault of the pul- 
ey, and Warren’s Pulley Cover, put on 


Publishes e with a brush, stops the slipping. 
The Warren Co., inc., Manufacturers. 
MORE STEAM MATTER 23 E. Chicage Ave., Chicage, Il. 


f you want an article that will repeat itself, try 


enti ot U. $. METAL POLISH 


and carries Fo polining a amiet fetais, R Duns 302. box, 10c. 6 Ib. pail, $1.00 
F., 9 ashington St., _— Indianapolis, Ind. 
MORE STEAM ADVERTISING Highest Award, Chicago World’s Fair in 1883, Louisiana Purchaso Expesition, St. lab: Mo., 1904 


than any other | When Writing to aabertisers please mention 


electrical paper. 


AMERICAN ELECTRICAN 


OR NECESSITY. 


The Only Article that will Prevent Sparking 
Will keep the commutator in good condition 
and Prevent Cutting. 

Absolutely will not gum the brushes. 
It will put that high gloss on the Commutator 
you have so long sought for. 


$O0c. per Stick. $5.00 per Dozen. 


K. McLENNAN & CO. 


Soie Manufacturers, 
411-430 Dearborn Street, CHICAGO 


For Sale by all il Supply | Houses 


Upen receipt ef this coupon we will send FREE, sample stick. 
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The Fifty Million Dollar 
WORLD’S FAIR 


ST. LOUIS, 1904 
Bought by the 
CHICACO HOUSE WRECKING COMPANY 


We bought the LOUISIANA PURCHASE EX- 
POSITION, and offer all of the material for sale 
at extremely low prices. Our purchase is a most 
complete one, and you will find that we are in a 
position to save you money on anything you nee 
at the present time in the way of Electrical Sup- 
plies and general material. 

The following is an approximate list of some of 
these items: 


Weatherproof, Rubber Covered and Slow Burn- 
ing Wire, sizes from 18 to 800,000 C Some 
of this wire is still on original reels, and has never 
been used. 


LEAD COVERED CABLES 


Working pressure 6600 volts, 3 conductor, rub- 
ber insulation, sizes from 6 to 300,000 C. M. 

Working pressure 2200 volts, single conductor, 
sizes 6 to 0000. 

Working pressure 8000 volts, single conductor, 
rubber insulation, No. 6. 

Working pressure 500 volts, single conductor, 
sizes 1 to 500,000 C. M. 


TROLLEY WIRE 


50,000 pounds of oo Trolley wire, as good as 
new. 


OTHER WIRE 


Fuse wire, 3 Amp.-100 Amp. No. 12 Galvanized 
Iron Wire. No. 12 Insulated Wire. No. 6 Gal- 
vanized Wire, Annunciator Wire, Magnet Wire, 
100,000 feet 5/8” iron galvanized strand cable, 
100,000 feet 5/16” iron galvanized strand cable. 


ELECTRICAL SUPPLIES 


Annunciators, Storage Batteries from 10 aap 
to roo Amp., Bells from 2 1/2 to 6” diameter, Vi- 
brating Bells, Testing Bells, Cross Arms, Brackets, 
Bushings, Cable Clamps, Cleats, Clusters of al 
kinds from 4 to 100 light, Cutouts, Flexiduct 
Fuse Strips, Fuse Plugs, Fuse Links, Enclosed 
Fuses, Friction Tape, Telephones, Tubes from 3 
to 10” and 3/8 to 3/4”, Enclosed Fuses 2500 Volt, 
6 to 40 Amp.; 6600 Volt, 10 to 60 Amp.; 10,000 
Volt, 10 to 60 Amp.; Wood Insulators, Glass In- 
sulators, Porcelain Knobs, Oak Pins, Solid Car- 
bons 9 1/2 x 1/2”, Cored Carbons 1/2 x 1/2", 

M. Bremmer Carbons, Fuseless Rosettes, 
Socket Bushings, Switches from 5 Amp. to 800 
Amp., 3’ Ball Strain Insulators, Brooklyn Strain 


Insulators, 2-pound Malleable Iron Cross Arms, 
-pound Malleable Iron Cross Arms, Electric 
tters and Signs, Iron Plates for Cleats, Saddle- 


back Insulators, Slugs, Hangers, Circuit Breakers, 


Ears, Trolley Sleeves, Cable Clamps, Crosby 
Clamps , Trolley Clamps, Ceiling Suspensions, 
Brea Arms, Strombaugh Slugs, Strombaugh 
Bands, 

TRANSFORMERS 


5-K.W. Rev. 2200-110 V. 
74%4-K.W. Rev. 2200-110 
10-K.W. Rev. 2200-110 
15-K.W. Rev. 2200-110 
20-K.W. Rev. 2200-110 
50-K.W. Rev. 6600-2200 V. 
100-K.W. Rev. 6600-2200 V. 


MOTORS 


s—z2o0-H.P. 110 V. Western Electric. 
3—15-H.P. 110 V. Western Electric. 
1—15-H.P. 115 V. General Electric. 
3—1-H.P. 500 V. Cutter-Hammer. 
1—s-H.P. 500 V. General Electric. 
1—3-H.P. 220 V. Commercial. 
1—10-H.P. 110 V. Commercial. 
t—s-H.P. 500 V. Wagner. 
t—3-H.P. 500 V. General Electric. 
1—5-H.P. 500 V. Lundell. 
s—2-H.P. 500 V. General Electric. 
1—2%-H.P. 500 V. Commercial. 
1—5-H.P. 500 V. Western Electric. 
1—45-H.P. 500 V. Wagner. 
2—1%4-H.P.'500 V. General Electric. 
et soo V. Fairbanks-Morris. 
1—2-H.P. soo V. General Electric. 
1—3-H.P. 110 V. Stanley. 
Most of these Motors are complete with Rheo- 
stat. 
These items will give you some idea of what we 
have. In addition, we have over pz carloads of 
pipe; 6000 ton of rails; all kinds of Trolley Equip- 
ment; 100,000,000 feet of Lumber, Sash, Doors 
and Building Supplies in General. About_ $75,000 
worth of Office Furniture, Commissary Supplies, 


etc. 
All of this material will be sold from our St. 


Louis Headquarters on the World’s Fair Grounds. 
Ask for our Exposition Catalogue No. 346. 


CHICAGO HOUSE WRECKING CO. 


Main Office and Yards, 
West 35th and Iron Sts., Chicago 


St. Louis Headquarters, 
World’s Fair Crounds, St. Louis, Mo. 


V. 
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V. 
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AMERICAN ELECTRICIAN 
POSITION WANTED. 


ENGINEER, MARINE, now in small station 
_ tending Corliss engines and A. C. generators, 
desires more responsible position. Has had me- 
chanical training and considerable service with 
marine engines of large power. Excellent testi- 
monials. Address NO. 103, care American Elec- 
trician, New York, N. Y. 


FOR SALE. - 


FOR SALE 


Electrical contracting and jobbing business in 
large Pennsylvania city. Established six years; 
doing a very profitable business. Will pay for 
itself in less than a year. Best reasons for selling. 
Price, $2500. Good security taken in part payment. 
oe O. 100, care American Electrician, New 

ork. 


FOR SALE 


NE AND SECOND-HAND 
Alternating and Direct-Current 


MOTORS AND DYNAMOS 


Very Large Stock 


BELL ELECTRIC MOTOR CO., 
97 Wooster St. near Bleecker St. 120 Centre St. near White St 
New York, N. Y. 


“FOR SALE AT A BARGAIN” 


2—250-K.W. 60 cycles, 7309 alt., 1100-2200 volts, 
Warren alternators, speed 360, exciters on same 
base, 18 months old, first class operative condi- 
tion. 

2—No. 9, 80-light, 9.6 amp., 2000-C.P. Wood arc 
machines, late type regulators, two years old; price, 
$275 each; immediate delivery. NATIONAL 
MACHINERY & WRECKING CO., Cleveland, 


FACTORY 


FOR SALE 


NEAR CHESTER, PA. WITH DEEP WATER 
FRONT OF DELAWARE RIVER 


and intersected by three TRUNK LINES and two 
trolley lines; Extensive buildings, foundries, ma- 
chine shop, etc., with traveling cranes and ma- 
chinery, and well adapted for any kind of heavy 
business. Abundance of cheap labor of all kinds 
in the immediate vicinity. Large engines, boilers, 
electric plant; good water supply and sewerage. 
For full’particulars apply to 


NICHOLSON & CO., Solo Agents, 


.150 Broadway, New York, 
Real Estate and Factory Brokers. 


FOR SALE 


One 14 x 22 Right hand and 
One 14 x 22 Left hand 


ALLIS CORLISS ENGINES 


1890 TYPE 


With Jet Condensers complete. 
Also 


Two 80 K. W. T.-H. 500 Volt Railway: Generntor 


All in first-class condition, 


Address, F. L. DISERENS 
Sup’t C. R. & M. C. R’y Co., 
CEDAR RAPIDS, IOWA. 


Electrical Machinery For Sale. 


Four Valve Engine, Erie City make, 125 h.p. 

Warren Alternator 75 kw. 16,000 alternations. 

The above includes belt, complete switchboard, 
first-class condition, ready to run; been in use 
four years. Price, $1600 f.o.b. cars Newport, 
Perry Co., Pa. 

Four Valve Engine, Erie City make, 200 h. p. 

Warren Alterngtor, 90 kw., latest type, 16,000 
alternations. 

The above includes belt, complete switchboard, 
and has been in use lesè than one year and then 
only for a few hours suoi heavy load. Price, 
+2500, f.o.b. cars Newport, Perr Có., Fa; 

hree miles of No. 8 T. B. Weatherproof Wire, 
in use about two months at roc. per pound. 

One copper tube feed Water Heater for 200 h.p. 
Boiler, cheap. 


PERRY ELECTRIC LIGHT, HEAT AND POWER CO., 
PHILADELPHIA 30 W. GIRARD AVE. 
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HELP WANTED. 


G ALESMEN FOR INCANDESCENT LAMPS, 
> —State age, height and weight, whether mar- 
ried or not, electrical experience, whether college 
graduate—what degree asi territory familiar 
with. Address “INCANDESCENT,” care Amer- 
ican Electrician, New York. 


B Y A COMPANY MANUFACTURING ELEC: 

TRIC RAILWAY MATERIAL in central 
Ohio, an assistant in enginea department, cap- 
able of designing, testing and drafting. Electric 
technical graduate with knowledge of shop re- 
quirements preferred. State age, mig expected, 
experience and give references. Address No. 
102, care American Electrician, New York. 


OREMAN for winding department for arma- 
ture and field winding, capable of sketching 
and designing new appliances, and of doing neat, 
practical work. Experience. with piece system es- 
sential. State age, experience, where last employed, 
salary wanted, married or single. Permanent po- 
sition for right man in well established factory. 
None but first-class, experienced man, need apply. 
Address No. 101, care of American Electrician, 
New York. 


ARE YOU SATISFIED 


with your present position and salary? If not, 
write us for plan and booklet. We have openings 
for Managers, Secretaries, Advertising Men, 
Salesmen, Bookkeepers, etc., paying from $1,000 
to $10,000 a year. echnical, Clerical and 
Executive men of all kinds. High grade exclu- 


sively. 
HAPGOODS (Inc.), 
Suite 511, 309 Broadway, New York. 


WANTED. 


Wart ED.—Back numbers of American Elec- 
trician. May, 1896; May, 1897; March, 
1808; seer 1899. Address, stating price, F. 

STEVENSON, care Deering Works, Chicago, Ill. 


WANTED. 


American Institute of Electrical Engi- 
neers. 
Transactions, Vol. 17, bound in cloth. 
National Electric Light Assoolation. 
Proceedings of 14th meeting. 
American Machinist. Vols. 1-8. 


Address “TRANSACTIONS,” care American 
Electrician, New York, N. Y. 


Over 152,000 
Telephones 


in service and under con- 
tract January 


Ist, 1905. 
Efficient service at reason- 
able rates the secret of this 
growth. 


NEW YORK TELEPHONE CO. 
15 Dey Street 


When Writing to Advertisers 
Please Mention 


AMERICAN ELECTRICIAN 


ELECTRICAL 
MACHINERY 
REPAIRED 


ARMATURES 
REWOUND AND REBUILT 


Our work stands the racket. 
Superior results and satisfactory service. 


PENNSYLVANIA ARMATURE WORKS 


WILKESBARRE, PA. 
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Hawkins’ Engineers’ Library 


TO READERS OF AMERICAN ELECTRICIAN 


In again asking the attention of the Mechanical World to the 
Hawkins’ Engineers’ Library and the “little at a time” pay- 
ment plan on which these books are supplied, the publishers 
wish to express their appreciation of the hearty support and 
endorsement tendered by those who have been and continue to 
be students of engineering. 

The Works are kept constantly “up to the times” by fre- 
quent revisions and additions by the author; to this fact is un- 
doubtedly due their continued popularity. 


$1 MONTHLY PAYMENTS... 


The books are sold on easy payments; the set, seven volumes, price 
$12.00, will be sent, express prepaid, to any address on receipt of $1.00, 
and agreement to pay balance in monthly instalments of $1.00. 
volume is complete in itself; one, two, three, four or five books of the 
series will be sent on the same easy terms, that, is, one dollar with 
order and remainder of the purchase money $1 .0o0 monthly. 


CUT OUT AND MAIL TO-DAY 


LIST I accept your offer to supply me with HAWKINS” ENGINEERS 
Hawkins’ Self-Help Mechanical Drawing, - - - $2 LIBRARY (seven volumes) for $12. Enclosed find $1 as first pay- 
- Hawkins’ New Catechism of Electricity, - - > $2 ment; the balance I promise to remit in $1 monthly instalments. 


3. Hawkins’ Aids to Engineers’ Examinations, - - - $2 Occupation 

(With Questions and Answers) tid Nt eee e eee eee eec eee cee cece ens Occupation .--..eseeeeereeee 
4. Hawkins’ Maxims and Instructions for the Boiler Room, - $2 Address: (Shee ES RRS ES ORE AE TURE Oka a ENS 
8. Hawkins’ Hand Book of Calculations for Engineers, - - $2 You are at liberty to consult the person named below as to my reputation for keeping 
ó. Hawkins’ New Catechism of the Steam Engine, - + $2 baalnean (promises: 
7. Hawkins’ Indicator Catechism (a Practical Treatise), $s 


eeospuvpeneeeoeveeeeesneeeveoe ew sete etervrevesseereee ss seeeeveevervrenaeeene 


Address 5065 ee ER See OO ee OO ERS EN Re a a aa aa aa 
NOTE :— When set is purchased, the seben volumes are supplied for $12.00, Am. ess 
being a reduction of $1.00 from above list. 
SEND FOR HAWKINS’ CATALOG THEO. AUDEL & co., Publishers 


63 Fifth Ave., New York City 


NOTE MONTHLY PAYMENT PLAN 


MOTOR RE PAIRS 


DYNAMOS, large and small, repaired yy 
ARMATURES of all makes rewound 
every ao is tested before shpe ye 


Anii-fristion babbitt metal of f superior J 
7, Quality yyy 
Second-hand equi men nt ty 

Estimates cheertully furnished " 
_ repair work of all kinds Ys 


es PEERLESS ELECTRIC CO 


JACOB STUCKY | NEWARK, N. ee CHIGAGO EDISON COMPANY 


PRACTICAL ELECTRICAL MACHINIST. x 
Dynamoe, gee mresstere Wisding: Commutstecs : R E PA ; R = S H 0 PS 
26 YEARS’ EXPERIENCE MANAGING THE CONSTRUCTION OF LECTRICAL MACHINERY. 7 
: 76 MARKET STREET, CHICAGO, Telephone. main 1280 


The American Electrician has a larger paid circulation than any other | 
electrical paper in the world. ) FIRST-CLASS EQUIPMENT THROUGHOUT. 


LOUIS pon  stucky « neck.| | OPEN DAY AND NICHT. 


Electrical cee ital Go., Ltd. 


ALL NEW BOOKS 


on all branches of 


ENGINEERING 


are for sale by the 


McGRAW PUBLISHING CO. 


Book Department 


24 West St. 
Pe NEW YORK — 


lectrcal ees DYNAMOS, ARMATURES, MOTORS, ARC 
Mechanical Jenne LAMPS, INSTRUMENTS; MACHINE 
Engineers i Re consta AND CARPENTER WORK OF ALL KINDS. 
Draughtsmen = _ -  tloa. i Pee EAN eee 

35 H. J. RAILROAD AVENUE, Opp. Market St. Ratlroad Depot, CORRESRONDENCE SOLICITED. 


Lonc DISTANCE TELEPHONE NO. 977. NEWARK, N. J. 
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The Kellogg Switchboard & Supply Co. 


has received the 


GRAND PRIZE 


for TELEPHONE SYSTEM AND APPARATUS 
at the LOUISIANA PURCHASE EXPOSITION 


The Hightest Award Given 


Kellogg Switchboard & Supply Co. 


CONGRESS AND GREEN STS., CHICAGO 


Seymour Building Electric Building Keystone Telephone Bldg. 


LOS ANGELES CLEVELAND PHILADELPHIA 
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SAMSON JUNIOR GUARANTEED TELEPHONE SYSTEMS 


These illustrations will, no doubt, be pleasing to you. We admit that our styles are 
good ones, but remember, we do not sell our instruments according to their outside ap- 
pearance only. Their value, and what interests you the most, lies within the case. 

“Our systems are installed in some of the largest hotels, apartment houses, and school 
houses in this country. We have also furnished complete telephone systems for the two 
largest steamers ever built in the United States. Could we not meet your requirement? 


Do you realize that a system can 
be supplied at a small expense ? 

Consider the advantages 
ducting your business with telephone 
service. 

The expense is soon forgotten 
when satisfactory apparatus such as 
the Samson Junior Telephone is used 


No. 201. Private Line 


or Station Instrument. 


No. 351 for Concealed Wiring. 
No. 321 for Exposed Wiring. 


Our intercommunicating styles 
can be furnished in either flush 
metal or flush wood, which make 
exceptionally fine instruments for 
apartment houses, fine residences, 
etc. 


Advise us what you desire to 
accomplish and we will inform 
you which system would be best 
adapted to your use and will send 
estimates. 


ANNUNCIPHONE SWITCHBOARD 


A moderately priced switchboard es- 
pecially adapted for systems where inter- 
communication would be under the super- 
vision of a clerk. 

Instruments can be equipped with either 
our Single Contact, or metallic circuit 
jacks and with intercommunicating cord 
pairs, listening-in cams and supervisories. 

Outside service equipment can also be 
furnished, as well as our celebrated Safe- 
guard Fire Alarm Attachment. 


No. 391 for Concealed Wiring. ; : 
Na. apt for Exposed Winnog Bulletins 1 and 6 explain fully. 


No. 381 for Concealed Wiring. 
No. 331 for Exposed Wiring. 


Electric Gas Lighting Co. 


11S PURCHASE ST., BOSTON, MASS. 


630 Monon Bidg., 519 Mission St., a, 
CHICAGO, ILL. SAN FRANCISCO, CAL. we 


MANUFACTURED BY 


ee ats NS rt lama Ge ork ns re YY |) ) 
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American 


Telephone 


Practice 


ARE A STEPSAVING- -LABOR-SAVING-SOULSAVING NECESSITY ae 
By Kempster B. Miller 


4 Two instruments complete, ready for service, with wiring for 100-foot run, Batteries, Bells or Buzzers, 
j \ ; 
PRICE PISU Third edition. 519 pages. 379 illustra. 
The Anders Push Button Telephone is the best and least expensive. tions. Price, $3.00 
Will operate any distance, and any one can install with our eee instructions in aa Cd aiy 
sic g t office d ption room, office and living room, or for night calis ; . 
Roos feeun Tori bed ambe a “Write fo E dé 20 riplive ati logue., This book treats of the subject from 
We also quote on systems for offices, homes, hotels or cancun forany number of stations. the practical stand point, and almest 
incase S E ETT entirely without the use of mathe- 
EDMONSTONE COMPANY, 105 Chambers Street, New York. matics. Both principle'and practice 


are fully considered. 
Copies sent, carriage prepaid, on 
receipt of price. 


McGRAW PUBLISHING CO. 
114 Liberty, Street, New York 


Mae the cities in which it has been adopted are: | The AUTOMATIC 


CHICAGO Fete AUGUSTA, GA. 
CERIO AT J05., tee MEDFORD, , Me Gio: is the recognized competitive system of telephony. Its manifold ad- 
DAYTON, Onto. Woopstock, N. B. : : 
LINCOLN, NEB. WersterLY, R. I. vantages over the manual system, mechanically, financially and com- 
FostiMin, Mung: Perwceron Noy, i , , VEA 

UBURN A RINCETON 4 â 
AVRE E n Atauguzagug mercially, make it so. Automatic telephone service is more prompt 


Aunuan, Marxe, o D rat, Ong, and more accurate, and absolutely secret. It can be furnished at less 


New Beprorp, Mass. Crayton, Mo. e 
Los ANGELES Ca. Pentwater, Micu. cost to both company and patrons than any other. Progressive Inde- 


San Diırco, Toronto J’cr’n, CAN. 


HorKINSVILLE, “kv, Watarnoron, Dez. pendent telephone companies all over the country are rapidly adopting 


Cae ror Taavasan Cire, Mici: it; the new ones in preference to manual and the old ones to replace 


= manual equipment. It is a success everywhere. 


AUTOMATIC ELECTRIC COMPANY, ‘Sirus stress, CHICAGO, U. S. A. 


THE NORTH By sending 
SUPERVISORY 
SYSTEM. NEW ADVERTISING CUTS 


For All SIZES OF EXCHANGES. 
Reduces Number of Operators. 
qacreases ie ar a ce cal f tl 
e 
Has no bad Clicksin the Ear, and requently 
Has ad alg Consumption of 
Battery 


PAYS DIVIDENDS. 


Write for Particulars Advertisers can improve the 
T”: North Electric Co. 


No. 153-163 St. Clair St., Cleveland, 0. j 
Chicago—1511 Monadnock Block. appear ance of their announcements. 


E VERY ISSUE of the AMERICAN ELECTRICIAN is filled with important and 

timely articles reflecting the latest advances in both electrical and steam engineering 

_ and practice, the aim being to present matter of REAL intrinsic value to everyone 
interested in electricity and its applications. | 


-a l 
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RELIANCE ‘TRANSMITTER 


SAMPLE 
PREPAID, 
$1.00 


If interested 


JUST ASK FOR BULLETIN 
No. 12-4 


For mounting oa woodwork or a astable arms. The Buttoa (actual size). It not only illustrates various 


S. H. COUCH CO., 165 ee a > types of toll-boards, but contains 


information worth dollars to tele- 


phone companies handling toll 
business. 

Its worth even more to those 
exchanges that are not doing as 


The Bost Lowest Priced and Most Deco- ie much toll business as they should. 
rativo Interior Telcphone se 28 Are you ong of them? 
— k A postal request from telephone 
Can Be Attached to Ex- es managers and companies will 
isting Gall Systems ag OS 8 copy. 
THE METAPHONE is guaranteed absolutely as to | F- 
efficiency, workmanship and materials 
SEND FOR CIRCULAR Beinn: eer aes Pte aR aaa IGEn 
ELECTRIC UTILITIES CO. | [ASR Gin aed Suse 
renee Prou. NEW TORE GETY eit: a lll, Cds i Soak Kae ete o E CHICAGOALU: 7 


Responsible Parties Wanted for State Agencies 


NOW READY 


Maxwell’s Theory and Wireless Telegraphy 


PART ONE 


MAXWELL’S THEORY AND HERTZIAN OSCILLATIONS 
By H. POINCARE, Translated by FREDERICK K. VREELAND 


PART TWO 


THE PRINCIPLES OF WIRELESS TELEGRAPHY 
By FREDERICK K. VREELAND 
Cloth, 255 pages, 145 Illustrations. Price, $2.00. 


PART ONE.—CHAPTER I.—Generalizations Regarding Electrical Phenomena. II.—Maxwell’s Theory. III.. 
Electrical Oscillations Before Hertz. JIV.—Hertz’s Oscillator. V.—Methods of Observation. VI. ay ai be 
Along a Wire. VII.—Measurement of ene and Multiple Resonance. VIII.—Propagation in Air 
Propagation in Dielectrics. X.—Production of Very Rapid Vibrations. XI.—Imitation of Optical Phenomena. 
XII.—Synthesis of Light. 

PART TWO.—CHAPTER I.—General Principles. II.—Telegraphy by Hertzian Waves. III.—The Ground- 
ed Oscillator. IV.—Propagation of Grounded Waves. V.—The Receiving Apparatus. VI.—Selective Signal- 
ling. VII.—The Trend of Progress. 


The reader is given a clear mental picture of what takes place when a condenser is charged or a signal sent around the 
earth. The book will be of use to the student who wishes to approach the more advanced theory, as well as to the busy engi- 
neer who has not time to keep abreast of the recent developments outside of his own specialty. 


Copies sent, carriage prepaid, upon receipt of price 


McGRAW PUBLISHING CO. 114 Liberty Street, 


BOOK DEPARTMENT | New York, N. Y. 
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x x : > “we ee . a 
Main Building, Armour İnstitute of Technology he 


THIS INSTITUTION WAS 
FOUNDED TO HELP MEN TO A 
TECHNICAL EDUCATION 


You know whether or not you need a technical education. 

You know that men who have attained success have had an education of 
some sort. And you know that a good many of these men have hewed out 
that education for themselves without going to College. 

Every man doesn’t have a chance to go td College. 

But every man has a chance to make the best of his opportunities. 

We can’t give you a College education, but we can give you the next best 
thing to it. 

We can help you to master many of the hard problems which stand in the 
way of your success, and we can help you lay a foundation of good, sound, 
common-sense information (genuine engineering knowledge) which every 
man must have if he is going to get ahead in his work. 

Lincoln never went to College. Edison never had a technical education 
except what he gleaned from stray books. These men fought a hard battle 
and won. 

And it was harder to get ahead then than it is now. 

If you had an authority at your elbow, to consult with every day, at your 
work, think how fast you would learn and how quickly you would get ahead. 

If you had a chance to ask all the questions you wanted to about your 
work:—how best to accomplish certain results; how to make quick repairs; 
how to “figure out” problems; how to make a drawing that would express 
that good idea you have thought of so long; how to save waste energy in 
the shop; how to save time and delays and the money that’s thrown away 
every day in just this way—you would feel inclined to look into the matter, 
wouldn’t you? 

Well—that’s just what we are offering you—an authority or a dozen au- 
thorities to consult on just these things. 

You work under the personal direction of the members of the teaching 
staff of a great technical school—Armour Institute of Technology. 

You can carry your class-room (your instruction paper) around in your 
pocket. You can read it at home, you can study it on the street car going 
to work, you can get a chance to look into it at noon-hour. And it wont be 
long before you will realize the benefits in your pay envelope. It wont be 
long before you may have a chance to be foreman, or superintendent, or 
start a small shop of your own. 

The future is full of opportunities for the man who is ready for them. 

You want to be that man. 

The course you want may be any one of those listed below. What we have 
said applies to all of them. All we want is that you let us tell you more 
about what we can do for you. You can do it best by mailing us the coupon 
and checking the course you are interested in. DO IT NOW. 


COUPON. Cut out out and mail to 
| AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, ILL. 
Please send me your 200-page catalog and information regarding 
courses checked below. 


Electrical Engineering. Engineers’ Course, for license. 
Power Station Work. Firemen’s Course, for license. 
Electric Lighting. Civil Engineering. | 
Telephone Practice. Railroad Engineering. ; 
Mechanical Engineering. Heating, Ventilation and Plumbing. 
Sheet Metal Work. Structural Drafting. 
Tool Makers’ Course. Architectural Drawing. 
Tinsmithing. Architecture. . 
Stationa Mirine: Mechanical Drawing. : 
Marine Engineering. College Preparatory (preparing for 
Refrigeration. entrance to resident Engineering 
colleges.) 
Namie cies bocce one Re ae ee heh ee de BS eae eee ei ene ees 
Stand NOs 500s eae a sees SANS ESE ROT LI a ae a ee Bae S 
Clty skctian asec awa net ee Ae ee eee State lessons. 


Am. Electrician, Jan. 


AMERICAN SCHOOL OF CORRESPONDENCE 
at Armour institute of Technology CHICAGO, ILL. 


E 


Are You 
Tiod Down 


Are you tied 
down to work you 
do not like, —con- 

stantly dissatisfied 
—with little hopes ‘of 
doing better? Do you 

intend to remain 

blindfolded all your 
life to good opportu- 

nities when they are 

offered to you? 

If not, if you want 
to better yourself we 
will show you a 
simple and sure way, 
which we positively guarantee to be the right road 
to a better position and a good salary. All we ask 
of you is to write for our free 80-page book and 
testimonials trom our students and convince your- 
self of our claims, and what we can Go for you in 
your spare time. 

Our system and our courses are the key to suc- 
cess. Courses in Electrical Engineering, Steam 
Engineering, Mechanical Engineering, Telephony, 
Sed Se gee 4 Electric Lighting, Electric Railways, 
Electric otorman’s Course, Short Electrical 
Course, Dynamo Tender’s Course, Arithmetic, 
Algebra. Write to-day for our free book with testimon- 
tals. State subject which interests you. 


ELECTRICAL ENGINEER INSTITUTE OF 
CORRESPONDENCE INSTRUCTION 


Dept. G, 240-242 West 23d Street. New York 


ERIE RAILROAD 


trains are always protected by 


BLOCK SAFETY SIGNALS 
DIRECT LINE WITHOUT CHANGE BETWEEN 


NEW YORK anv 
BUFFALO 
NIAGARA FALLS 
CAMBRIDGE SPRINGS 


(Reached only by the 
RIE RAILROAD) 


SAEGERTOWN 
CLEVELAND 
CINCINNATI 
CHICAGO 


Magnificent Scenery, Luxurious Vestibuled Trains, 
Courteous Attendants, and Unsurpassed Dining 
and Café Car Service. 


Stop-over is permitted on all through tickets at 
NIAGARA FALLS 


AND 


CAMBRIDGE SPRINGS 


Illustrated Booklet on Application 


D. W. Cooke, General Passenger Agent, New York. 
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The Man With a Millstone 
About His Neck 


Lack of special training is the “millstone about the neck” of 
most men and women in poor paying positions. It holds them back 
while others go ahead. It handicaps them everywhere. The Inter- 
national Correspondence Schools’ system of training by mail will 
enable you to throw off the burden. By this means thousands of 
ambitious people have advanced in place and salary. 

Technically educated men find our Courses of considerable value. 

A. W. Stuntz, of Owensboro, Ky., a graduate of a State College, says 
he derived more benefit from our Electrical Engineering than he did 
from his college course. 

The accounts of the rise of some of our students read like 
romance. Many have risen from the lowest to the highest positions 
in their craft or calling. Some have been able to change their occu- 
pation, taking positions in their chosen profession. 

You need not quit your present 
employment, we train you in your spog uuu a 
spare time. Box 1025, Scranton, Pa. 

Decide today to better your con- 
dition—then let us help you. What 


Please send me, free, a copy of ** 1001 Stories of Su $, nd explain how I can 
qualify for the position before v whic hil have hike d 


Electrical Engineer Machine Designer Ad Writer 
Electric-Lighting Supt. Mechanical Draftsman Window Dresser 
we have done for others we Can O Electric-Railway Supt. Marine Engineer Chemistry 
Electrician Hydraulic Engineer Sheet-Metal Draftsman 
Telephone Engineer Municipal Engineer Ornamental Designer 
or you. Civil Engineer R. R. Construction Eng. Textile Designer 
Bridge Engineer Surveyor Bookkeeper 
Mechanical Engineer Mining Engineer Stenographer 
Stationary Engineer Sanitary Engineer Civil in Exam. 
Gas Engineer Architect Fren eae EE 
Refrigeration Engineer Architectura! Draftsman German 
Mark X before the position that interests you, fill in the Traetio’ Gdelnces Show-Card Writer Spanish j pE rapi 


coupon and mail it to us, we will send full particulars, and 
our book, ‘‘1001 Stories of Success.” This gives the names, 
addresses, and advancement of over a thousand of our 
students in all parts of the world. 


Name —— oe 


LS Df a La 


OS a N 


SSCHSHSSSSSSSSSSSSSSSSSSSeoooee Heese seeses” 
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NOW READY 


12mo, Cloth, 250 Pages. Fully Illustrated. : $2.50 


ELECTRIC RAILWAY 


Theereticaily and Practically Treated 
By SYDNEY W. ASHE 


Dept. of Electrical Engineering, Polytechnic Institute of Brooklyn. Late Instructor Electric Traction, Brooklyn Rapid Transit. 
AND 


J. D. KEILEY 


Electrical Engineering Dept., New York Central Railroad. 


The absence of a modern treatise on electric railways, embodying all the recent developments in electric trac- l 


tion has encouraged the authors in the preparation of this book. Their aim has been to treat the subject exhaus- 
tively from the theoretical and practical side. Realizing the immensity of the traction field and the urgency of the 
demand for information on this subject, the authors have restricted their efforts in the present volume to the treat- 
ment of rolling stock, and have added thereto a chapter treating mathematically the speed time and power curves. 
It is their intention, should the reception of this volume be encouraging, to follow it by succeeding volumes cover- 
ing the entire field. Much information has been culled from the publications of engineering societies and other 
sources in an effort to include in the work the most modern of railway data. This volume treats of both direct 
and alternating-current apparatus, is profusely illustrated, and is restricted entirely to American Railway Practice. 


CONTENTS: 


UNITS AND MEASURING INSTRUMENTS. —Mechanical, Electrical. Slide Rule, Planimeter. Curve Plotting. 

TRAIN PERFORMANCE.—Speed Time Curves. Power Curves. Equipment Calculations. Indicating and Re- 
cording Instruments. 

CAR CONSTRUCTION.—Trolley and R. R. Tractive Force, Resistance, etc. Journals, Axles, Gears, Friction. 
Car Trucks, Strength, Durability, Lubrication and Testing. Control of Air, Air Pumps, Governors, etc. Brakes, 
Brake Apparatus, Brake Shoes. Platforms, Gates, Heating. 

CAR AND TRAIN CONTROL.—Hand Control, Trolley. Multiple Unit Control. Sprague System. Westing- 
house Pneumatic. Sprague-General Electric. Westinghouse. Turret or Unit, Switch Control. General Elec- 
tric Bridge System. 

ELECTRICAL EQUIPMENT.—Series Direct Current Motor. A. C. Single Phase Motor. Signal Systems. 

ELECTRIC LOCOMOTIVES.—Mining Service. Industrial Service. Trunk Line Service. 

TESTING.—Testing of Equipment. Testing of Electrical Measuring Instruments. 

INDEX. 


JUST PUBLISHED 


8vo, Cloth. Illustrated. 232 Pages. Price $2.50 Net. 


ALTERNATING CURRENT ENGINEERING PRACTICALLY TREATED 


By E. B. RAYMOND 


Testing Department, General Electric Company. 
WITH 102 DIAGRAMS AND FIGURES 
i CONTENTS: 


, Magnetism; Unit of Magnetism; Line of Force; Electromagnet; Production of Flux; Permeability; Saturation; Electromotive Force; 
Sine Curve; Phase and Amplitude; Resistance; Ohm’s Law; Increase of Resistance by Heat; Self-Induction; Impedance; Power in Inductive 
Circuits; Wattmeter; Rise and Fall of Current with Suddenly Applied or Withdrawn Continuous E. M. F.; Lenz’s Law; Time Constant of a 
Circuit; Electromagnetic Energy, Hysteresis; Foucault Currents; Capacity; Capacity Inductance; Variations in Wave Shape Harmonics; Har- 
monics; Form Factor; Power Factor; Various Diagrams of Alternating Currents and E. M. F.’s; Effect of Drop of Volts with Change 
Transmission; Single Phase from Three Phase; Transformer; Testin Pranstormers: Design of Transformers; eries Transformers; Compen- 
sato; Various Transformer Connections and Distribution Systems; Distribution Systems; Alternating Current Motors; Maximum Torque; - 
imum Horse-power; Calculation of Power Factor; Efficiency, etc.; Tesing of Induction Motors; Repulsion Motor; Aeraaung Current Gen- 
erator; Testing Alternators; Saturation; Synchronous Reactance; Rise of Temperature Under Non-inductive Load and Under Load of Power 
Factor Less than Unity; Core Losses; Load Losses; Efficiency at Various Loads and Power Factors; Regulation at Various Loads and Power 
Factors; Field Characteristic; Field Characteristic, Power Factor of Load Less than Unity; Field Compounding at Unity and Lower Power Fac- 
tors; Maximum Output at Various Power Factors; Insulation Resistance When Hot; Ability to Withstand High Potential Strain on Insula- 
tion When Hot; Wave Shape of E. M. F. No Load, and Full Load; Ability to Withstand Short Citrcuit; Noise of Operation, Mechanical 
Defects; Parallel Operation of Alternators; Synchronous Motor; Index. 


McGRAW PUBLISHING COMPANY 


BOOK DEPARTMENT 114 LIBERTY STREET, NEW YORK 


e 7 å; 
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You need not be an 
Electrical Engineer 


to run a 


Crocker -Wheeler Generator 


Power plant, consisting of two 400-kilowatt standard direct current Crocker-Wheeler 
generators, direct-connected to Pennsylvania Iron Works cross-compound engines. 


~A As electrical engineers we are able to serve our customers far 
more thoroughly than ıf we were only manufacturers. 


Let us send you our Bulletin No. 43, on direct current engine 


type generators. 


Crocker-Wheeler Company 


Fifteen Branch Offices, AMPERE, 


Including Chicago, St. Louis, N. J. 
San Francisco, etc. 
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The test of years 


Triumph 
Electrical Machinery 


is unexcelled for efficiency, economy, and good wearing 
qualities. 
Power and lighting service of the highest order is given by 
Triumph Generators. Built in both the belted and direct-connected types, 
, these are designed in accordance with the latest principles of engineering 
practice, and are equipped with all modern improvements. The material 
and workmanship which enter into their construction are only of the best. 
To the excellence of their service, their many users will testify. 
For practical results in operating machine tools, or, in fact, any sort of 
apparatus, the Triumph Motor Drive has achieved an enviable reputation. 
We make motors for all classes of work, and to meet any requirements. 


We shall be pleased to answer your inquiries, and to send 
you our latestbulletins. 
Ask for Bulletins “A 201 and 221.” 


Triumph Electric Company, 
Main Office and Works: Cincinnati, Ohio, U. S. A. 


New Yorn: 39 Cortlandt St. Curcaco: Tribune Bldg. 
Lonpon: 46 Queen Victoria St. 


Triumph Motor, 
geared direct to Punching Press. 


soo-K.W. Three-Bearing Belted Generator. Branches in all large cities. 


WHEN WRITING TO ADVERTISERS PLEASE MENTION AMERICAN ELECTRICIAN 


The Midget Dynamo or Motor || yu ;wouction motor 


Price, $4.50. Its Theory and Design, set forth by a Practical Method ‘of Calculation, 
By BOY DE LA TOUR, 


TRANSLATED FROM THE FRENCH BY 
C. O. MAILLOUX, M.A.I.E.E., M.I.E.E., 
Past President New York Electrical Society. 
Cloth. About 250 pages, 75 diagrams. Price, $2.50. 
This work is intended to elucidate the theory of the Induction 
Motor. and to facilitate its design by a pe method of calculation 


which is at once simple, ingenious and effective. The book will be 
useful to all who desire information regarding the peculiarities of the 


Weight, 334 pounds. Will 
light 6-c.p. lamps, ring 
bells, explode powder. Out- 
* put 10 to 20 watts. As a 
motor will develop 1-32 h.p. 
Wound for voltages 4 or 6, 
as desired. Other voltages 
up to 110 to order. Ask 
your dealer for illustrated 
circulars or send 2-cent 
stamp for them. 


Induction Motor, especially those who desire to müay the effect of 
chan nges or modifications in design and proportions on the performance 
of t Induction Motor and its adaptability to different purposes. 
The work will be especially valuable to the designer who is looking 
for relatively simple rules and methods, whereby the modifications in 
design and in details necessary to meet certain requirements may be 
predetermined. 
Sent postage prepaid on receipt of price. 


ELBRIDGE ELECTRICAL MANUFACTURING COMPANY, MORAW PUBLISHING CO., 


8142118 LIBERTY STREET, ° ° - NEW YORK. 


Elbridse, N. Y., U. S. A. 


Before Buying 
Direct Connected Generators 


of any capacity from 30 to 500 lights, get 
our prices for we are in a position to save 
you money. Our outfits are efficient, econ- 
Omical and compact. 


New catalogue now ready. Send for it. 


ELECTRICAL AND 
ENGBERG@’S MECHANICAL WORKS 


St. Joseph, Mich. 


JANUARY, 1905. | AMERICAN ELECTRICIAN 85 


COTS erreseee a 
2S 


: 


OTT a eee ll 


Å- 
a < 


22 í | 


A 


ne na TTET 


ley 


== 


l | 
NEIEN, 


Noiseless Gearing For 
High Speed Motor Drives 


NEW PROCESS PINIONS, meshed with 


accurately cut metal gears, will run at 


very high speeds, practically without noise. 


Being noiseless they increase the efħciency 


‘ ° . : NEW PROCES 
of workmen, it being recognized that noise ‘pintons ARE 


NOISELESS 


j 


distracts their attention, unsteadies their 


nerves, and decreases output. 


a By reducing vibration NEW PROCESS 
4i PINIONS contribute to the long life of 


£ È 
Ta 
NEW PROCESS 


è 
f "7 | They are non-conductors of electricity and PINIONS 


the machinery on which they are used. 


REDUCE 
are ideal in every way for the motor drive. “FRATON 


Sr. Our booklet is interesting and profitable reading for the 


mechanical man. Send for a copy. 
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„ New Process Raw. Hide Co. 


- Syracuse, N. Y. 
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START RIGHT 

This year by using our 
Single - Phase Self - Starting 
A.C. Motors and Ceiling Fans 


Excelled by none and the price is right 


| Centary Electric Co. 
1007-9-11 LOCUST STREET | ST. LOUIS, MO. 


Central Station Men 
Will Be Interested 


In our new six-speed buff- 
ing and grinding motor for 
alternating current. 


1-6 H. P., 900 to 3,000 R. P. M. 


We have also single-speed motors for alternating 
current and four-speed motors for direct current. 


SEND FOR BOOKLET 
THE HOLTZER-CABOT ELECTRIC CO. 


NEW YORK — BOSTON (Brookline) MASS. — CHICAGO 


N. E. MOTORS 


DYNAMOS 


STORAGE BATTERIES 


BEST IN THE WORLD 


T Franklin Model Dynamo 


10 volts, 5 amperes 
Shunt or series winding. 
We furnish all materi- 
als, punchings, etc., in 
sets with blue prints and 
directions. To the elec- 


æ trical student, amateur 
kA or ingenious boy these 
machines are of the 
greatest interest, as 
ee 8 r they furnish practical 

experience in construc. 
Send for Dynamo Circolar No. 4 tion and winding. 


Parsell & Weed, 


129-131 West 3ist St. New York City. 


WE ARE THE 


LARGEST PUBLISHERS 


— OF —— 


Flectrical Books 


IN THE WORLD 


Write for C ia Sass 
and we have for sale the books of all publishers, oa ONG EES. 
all branches of Engineering. Send us your inquiries TheNewEngland MotorCo, 


Lowell, Mass. 


McGRAW PUBLISHING COMPANY, Book Department, 
114 Liberty Street, New York 


IN WRITING TO ADVERTISERS PLEASE 
MENTION THE AMERICAN ELECTRICIAN 


Don’t Blame 
The Brush 


if your brush holder isn’t do. 
ing its duty. Ask us what 
we have to say about the 


Reaction Brush Holder 


It will interest every man who has to do with — 


Portable 10 in. Electric 
Sensitive Bench Drill. 


For 130 or 220 Volt direct current. 
Five speed changes— 3000, 1350, 
000 RP. Me r 790, 


‘Can be plugged direct into lamp secket. 
Drill capacity 1-4 inch, 


generators or motors. No use putting it off. Weight 100 pounds, 
Send to-day for Bulletin 421, and we’ll do YOU NEED IT. 
the rest. 
THE BAYLIS COMPANY. SARTZ, WYGANT & BROWN 
me 144 Washington Street. New York. Hornollaville, Bow Vork, 


Mfrs. of Motors and Dynamos. 
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PLATT IRON WORKS CO. 


has purchased the entire business of the 

Stilwell-Bierce & Smith-Vaile Co. of Dayton, Ohio. 

This includes Patterns and Patents, Drawings and Good Will, 
the entire plant and equipment, together with the existing con- 
tracts, and orders hich will be promptly completed. 

This business wa; established in 1866 and within the past 
year two large machine shops and a new foundry have been 
added to the existing plant, all equipped with modern tools and 
apparatus. 

The personnel ot the former corporation will continue in 
charge of the business of this Company, and a continuance of 


your patronage is requested. 
General Offices and Works, Dayton, Ohio. 
PITTSBURGH, Smith Block. 


CHICAGO, 311 Dearborn St. EW YORK, Liberty St. PHILADELPHIA, 619 Arch St. 
i BO a 7 : BALTIMORE, Wilson Bldg. 
LANTA, Em ie tr DALLAS, Texas. 
NEW ORLEAN 304 Hennen Bldg. 
SAN AN , II and oe St. 
CLEVELAND, 1112 New England Bld 
LONDON, ENGLAND, 46 Queen Victoria St. 


Engineer’s 
Sage ada ea een oe Cer eee a ee ee ee 


Chums “ x 
RawhideBelting ; 


iE i Scraping Tools, 
For Motor and Dynamo Belts 


l p TOOL & SCRApy 
peace pean TOOLS. ER. R ca. | 


Packing Tools, 
Cold Chisels 


ba’ dl on ' u MPS. ET Cai 
FIE 10- 72 HOWARD ST ST. teu 15, Mo.) 


Send for Book ‘and Prices. 
MOUND TOOL & 
SCRAPER CO. 


RAWHIDE PINIONS 
AND PINION BLANKS 


CHICACO RAWHIDE MFC. co. 
79 OHIO STREET CHICACO, ILL. 
Branch, 139 Congress St., Boston, Mass. = 


110-712 Howard St., 
ST. LOUIS, MO. 


Strong Machinery & SDT Co., New York. Eagle Oil Supply Co., Boston, Mass. 
©. W. Marwedel, San Francisco, Cal. W. H. Wilcox & Co., Lo ndon 8. E., England 


Send new advertising cuts bna: They willimprove 
the appearance of your advertisement. 


This illustration shows 


63 GOOD POINTS 


in the construction of our new 


Type “S” 
Motor or Dynamo 


POINT 64 


is 30° C Maximum Temperature rise 


POINT 65 
is 100% Overload Capacity for % hour 


Bulletin 151-A tells an nteresting Story 


THE C & C ELECTRIC COMPANY, #43 tierty St. NEW YORK 
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The engineer higher up 
Gets the pay higher up 


and its worth getting. Some chief engineers are receiving 


$10,000.00 


a year, while jobs paying from $1,800 to $3,000 a year are open to any 
engineer who is willing to spend part of his spare time in reading up on 
his business. 


Tulley’s Handbook on Engineerin 


is the book that’s helped a lot of your friends to get better jobs. 

The book is the boiled down result of a life-time of engineering 
experience, all the theory and practice necessary to round out your knowl- 
edge and experience—steam, electricity, elevators, refrigeration, etc. 

There are 990 pages in the fourth edition of Tulley’s Handbook and 
every page brings the reader nearer a better job. 

$3.50 brings you the book. Money back if you return the book. 


‘We sold over 15,000 copies and only two copies were returned. Send 
for free 62 page book M. 


Henry C. Tulley & Company 


Room 603 Wainwright Bldg. 


st. Louis, Mo. 


LE E 
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THE BEST 
STEELCASTINGS 


ro Fr 


Electrical Machinery 


We will quote you prices on 
large or small lots. rite us 


FOUNDRY CO. 


Western Union Bldg., 170 Broadway 
CHICAGO NEW YORK 


Elevating, Convey- 
ing, Power Trans- 
mission,Coal Mining. 
Machinery, Electric 
Locomotives. 

SEND FOR CATALOGUES- 


THE JEFFREY MFG. CO. 
Columbus, Ohio, U. S. A. 
New York—Denver. 


DYNAMO 
AND 
MOTOR WORKS 


Belleville, N, J. 


Numbering Metal Parts 


ANY MATERIAL 


An Hour. For a Day’s Work 
Under Ordinary Conditions 


THE BATES MACHINE CO. 
346 Broadway, New York, U. S. A. 


Electrical 


Books 


Copies of any electrical 
book published will be 
sent postpaid on receipt 
of price by 


McGRAW 
PUBLISHING CO. 


114 LIBERTY ST., 


NEW YORK 


HE AMERICAN ELEC- 
TRICIAN« publishes 
more steam matter in its 


reading pages and carries more 
steam advertising than any 
other electrical paper. 


AMERICAN ELECTRICIAN 89 


Foot and Power 


“Star” Lathes 


24, 36, 48 
Inch Inches 
i Between 
Swing Centers 


These lathes are equally available for use by foot or power—invaluable for 
light manufacturing, tool-room, experimental, laboratory, school and repair 
work, where precision, convenience and durability are essential. The racks, 
small gears, studs, screws, etc., are made from steel, cylindrical surfaces are 
ground and sliding surfaces are hand scraped. 

They have forged crucible steel hollow spindles, phosphor bronze bearings, 
reversible friction feeds, patented spring nuts for holding change gears and al- 
lowing quick shifts, with or without compound rest, taper, draw-in chuck, mill- 
ing and gear-cutting attachments, friction countershafts, metric lead-screw, etc. 


Send for Catalog “B.” 


We also make 10 and 12-inch Speed Lathes, 9-inch Bench Lathes, 
10-inch Wood Lathes, 12, 14 and 16-inch heavy Engine Lathes. 


The Seneca Falls Mfg. Co. 


423 Water Street, Seneca Falis, N. Y., U.S. A. 


‘AGENTS: Montgomery & Co., New York. A. J. Wilkinson & Co., Bosfon. Wm. P. Wa- 

ter’s Sons, Philadelphia. Baird Machinery Co., Pittsburg. O. L. Packard Machinery Co., 

Ghicago and Milwaukee. Scott Supply & Tool Co., Denver. Pacific Toól & Supply Co., San 
rancisco. 
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LORDS BOILER COMPOVNDS 
Gro.W. Lorn Co., 2235-50 N? 9 St. Phila.Pa. 


THE CLIMAX STEAM JOINT CLAMP | 


operates on the same principle as a | 
gland and stuffing-box. The packing 
being confined is forced to the leak with- 
out crowding out between face of fit- 
ting and face of clamp. You cannot 
make a permanent repair unless clamp 
has containing ring. 

Send for our CATALOG showing 


other money-saving devices. 


JAMES McCREA & CO. 


Manufacturers 
68 W. Washington St. CHICAGO 


2 a d ia 
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Brown Corliss High Speed Engines 


For Heavy Duty For Electrical Service 


We build these in units from 25 to 500 H. P. 
Built in all powers up to 8000 horse power, and simpler, more thoughtfully designed 
horizontal and vertical, all speeds up to 150 and constructed, more efficient engines 


revolutions. l have never been built. 
Ask for the record of these engines. Get our catalog. 


Brown Corliss Engine Co., Corliss, Wis. 


AGENTS : 


Pittsburgh, Pa., 832 Frick Building, ornelius. 
New York, Ne Yep 85 Liberty Street, ee ann Bain. 
Philadelphia, Pe. Real Estate Trust Building, Wm. Gibbs Bain. 
Mass., 812 Exchange Building, Brown, Corliss Engine Company. 
N. yA 817 Fidelity Building, F. du P. Thomson. 
Cleveland, Ohio, New England Building, Stamp. Stevenson & Company. 
St. Louis, Mo., 611 Commonwealth Trust Building, Edw. Field. 


LIGHT, HEAT AND POWER 


Electric companies by installing our system of steam heating can pay all their station expenses and 
interest on the investment for the steam mains from the sale of their exhaust steam for heating purposes. 

They can defy competition. 

They can pay Fuel and Labor bills and interest on the investment for 

the steam mains. 

We have more than 250 such plants in successful operation. 

We contract for the construction of the steam mains complete. 

We manufacture all the material used in the construction of our under 

ground steam mains. 

Our work is the best. 

Our expansion devices and insulation are models of effectiveness. 

We have the only Meter System in use, without which no public utility 


company can be sure of success. 
We guarantee results. 


We manufacture wooden water pipe, steam pipe casing, steam traps, condensation meters, steam 


valves, economizing coils, separators, and a full line of steam fitters’ supplies. 
WRITE FOR OUR PAMPHLET Mention American Electrician. 


American Dis tric ct Ste am Co., 


LOCKPORT, N.Y. —ONICAGO,ILLS. 


— a g| 
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, | Stopping a Runaway Engine by Hand 


| may have some: attraction for those who are tired of life, but to those who would tarry a while 
among the living it does not appeal. The man who makes a sprint for the throttle has about 
the same chance as he who would put his puny strength against the flywheel. Both race against 
Death with no chance to win. 


There is one safe and sure way to stop a runaway engine, and only one: 
a way to stop it almost before it starts; before it has wrecked itself, possibly ruined the entire 


| plant of which it is a part and destroyed that which cannot be replaced—human life. That one 
way is simply to 


Let it stop itself, instantly, by means of 


The Monarch Engine Stop and 
Speed Limit System 


which acts unfailingly on the instant that the speed is increased beyond a predetermined limit 
of safety. Many an engineer owes his life to the Monarch Stop; many a manufacturer owes to it 
the preservation of his plant; and many a workman can thank the Monarch Stop for the fing- 
ers, hand and arms with which he earns his daily bread, because 


The engine was stopped, at once, from a distant part of the shop by 
! pressing a push button 


The Monarch System protects because it prevents. It protects the workman from serious 
injury or death through entanglement with the machinery. It protects the engineer from his 
own bravery in attempting to reach the throttle when Death stands between. It protects the 
property of the owner, and his life as well. We are ready with the proofs. Are you ready 
to read and consider them? Our new 48-page booklet, “As Others See Us,” will give you 
something to think about. Do you want it? | 


Consolidated Engine Stop Company 
100 Broadway, New York 


Drake 2 Gorham Ltd. - - =- 66 Victoria St., London, Eng. 
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the truth about packing. Every manu 
facturer of packing claims that his is 
the longest lived and easiest on the engi. 
neer and engine. But the test of time 
proves that this distinction belongs only 


to the one truly self-setting packing 


a New 

Year's res: 

olution that 

is easy fo Reep. 

Cet it be that you 

will be good to your: 

self. 3n other words— 

Use P. P. P. The genu. 
ine is manufactured only by the 


Quaker City N 
Bubber Co. 


Philadelphia and @Œhicago 
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e eo When Writing to Avertisers ... 


Please Mention American Electrician 


Improved Damper Regulator 


Economical, Simple and Durable 
Will move from open position to fractions thereof, and remain at 
rest, changing alightl y either way, with the varying steam 
pressure. No water connection. | 


We will send one on APPROVAL in 
competition with any other make. 


Send for Complete Catalogue of CURTIS ENGINEERING SPECIALTIES 


MANUFACTURED BY 


JULIAN D’ESTE COMPANY 


25 Canal Street, Boston, Mass. 
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SOME 
PRACTICAL 
BOOKS 


AT 
ONE DOLLAR 
EACH 


ELECTRO - TECHNICAL 
SERIES. 


By E. J. Houston and A. E. Kennelly. 


Alternating Electric Currents 
Third edition, 271 pages, 102 illustrations. 


Electric Arc Lighting. 


Second edition, 437 pages, 172 illustrations. 


Electric Heating. 


290 pages, 86 illustrations. 


Electric Incandescent Light- 
ing. 
Second edition, 508 pages, 161 illustrations. 


Electric Street Railways. 
367 pages, 158 illustrations. 


Electric Telegraphy. 


448 pages, 163 illustrations. 


Electro-Therapeutics. 

Second edition, 452 pages, 147 illustrations. 
Magnetism. 

294 pages, 94 illustrations. 


The Electric Motor. 


377 pages, 122 illustrations. 


The Electric Telephone. 


Second edition, 454 pages, 15:1 illustrations. 


Alternating Current Wiring 


and Distribution. 


By Wm. Le Roy Emmet 
98 pages, 33 illustrations. 


Standard Wiring as adopted 
by the Fire Underwriters of 
the U.S. 

By H. C. Cushing, Jr. 

152 pages. Illustrated. 

Electric Wiring 

By Cecil P. Poole. 

101 pages, 46 illustrations. 

Original Papers on Dynamo 
Machinery and Allied Sub- 
jects, 


By John Hopkinson, F. R. S. 
Authorized American edition. 249 pages, 
98 illustrations. 


Advanced Primers of Elec- 
tricity. 

By Prof. E. J. Houston and A. E. Ken- 
nelly. 


Vol. x. ELECTRICITY AND MAG- 
NETISM and other Advanced Primers. 
ad edition, 318 pages. 


Vol. 2, ELECTRICAL MEASUREMENTS 
and other Advanced Primers. 429 pages. 


Vol. 3, ELECTRICAL TRANSMISSION 
OF INTELLIGENCE and other Advanced 
Primers. 330 pages. 


Any book listea abobe sent 
post paid on receipt of $1.00 


Send for Complete Catalogue 


McGraw Publishing Co., 


114 Liberty Street, New York. 
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SCUM 
BLOW OFF 


TUBULAR FEED 
WATER HEATER 
OIL SEPARATOR 
AND PURIFIER 
WITH SEAMLESS BRASS TUBES 


This is the only heater that has a cool 
settling chamber, and is guaranteed 
not to get foul with scale and that it 
will continue to heat as hot after years 
of constant use as when new. 


This heater is guaranteed to give 
perfect satisfaction or we will pay all 
cost of placing and removing, also 
freight both ways. 


This is the only pressure feed water 

heater that has an oil separator that ts 

- guaranteed to extract more oil from 

: : exhaust steam than can be extracted 
by any other device on the market. 


This heater is guaranteed to do all 
- we claim for it. 


WRITE FOR PRICES 
AND DISCOUNTS 


i 
0 o 
h 


3) THE STEWART 


4 
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i| 16 NORFOLK AVENUE 
| BUFFALO, N. Y. 
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HOPPES water HEATERS 


Give the highest efficiency. They 
separate the oil, regulate the water 
and purify it better than any other. 


THE HOPPES so- wsrer PURIFIER 


does the work without chemicals 
and without cost. No experiment. 


Thousands of horse-power in use STEAM SEPARATORS, 
all over the world. SEPARATOR RECEIVERS 
F New Catalogs Free aaee 
: , OIL ELIMINATORS 
Ware . HOPPES M FC. CO. made in ail sizes to meet 
EVERY PART OF IHE HEATER ACŒSSBLE — |67} Larch St., Soringfield, Ohio, U. S. A. ae romerenense 


MADEIN STEEL OR CAST IRON TO SUIT CONDITIONS. Write for our Guarantee 


LUNKENHEIME R 


tr C J re aa 
Single disc, {f ` i i < aa be packed 
double seated. nder pressure. 
Best in quality, G AT E VALVE S Take pressure 
lowest in prite. from either end, 
Made in screw ends trom ¥ to 6 inch, and flange ends from 2 to 6inch, Body 
and hub made of close-grained hard iron. All wearing parts of best bronze com- 
position. Can be had in all iron for cyanide and other acids. Best valve on the 
market for general purposes, pressures not exceeding 100 lbs, 
THE LUNKENHEIMER CO., Sole Makers and Patentees, 
Largest Manufacturers of Engineering Specialties in the World, 
CINCINNATI, OHIO, U. S. A. - 
New York, Philadelphia, New Orleans, London, Paris. 
Cut this out, mail to us and we will send you a copy of our catalogue. 


HE AMERICAN ELEC- 
TRICIAN publishes 
more steam matter in its 

reading pages and carries more 
steam advertising than any 
other electrical paper. 


puw ce eT TN HE nmr oN 
i | For a two-cent stamp we will send 


NE F I Lu When you buy tools, Sak for Klein's, 
Mit 


\ 
: al | ities ae | i a i Mathias Klein & Sons, 80W. Van Buren St., Chicage, Wl, 
nil ae 


la et i 
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To Ti ~> iip, KLEIN'S TOOLS OR WORKERS CAL 
| IR our new catalogue 


HAIR SPRING 
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— “MANROSS” 
HAIR SPRINGS 


FOR ELECTRIC 


Strongest and Best make of Steel Tool Chests and Vises in 
the world. Also Steel Boxes of all descriptions. Ask your 
jobber for catalogue and prices, or send direct to 

ENDICATIRG AND RECORDING 


B. The Vanderman Plumbing & Heating Co. || PEAS 


Willimantic, Conn., U. S. A. Of Phosphor Bronze and other non-magnetic metals 
Hair Springs of any description manufactured to order 


F. N. MANROSS, Forestville, Conn. 


We do not sell or When orderirg Metallic 


RR ee eee eS Packing to keep the Pis- Direct to the 
ton Rod or Valve Stem 4 
Fibrous Packing. steam tight and to give the WORLD S FAI 
maximum wear, order 
Have all we can do to from the VIA 


manufacture Best Me- 
tallic Packing made. 


Holmes Metallic 
Packing Company 


WILKESBARRE, PA. 
Pat. No,602,828 


“ae esa Our Patent End Screws 
“ « 654,543 keep the Case in perfect 
alignment, 


= 


Patent No. 318,406 


No Chromos given 


away. 
Pat. No,436,177 


All our agents paid in “ “ 5,89 
“ e 534,104 


cash. 


The efficiency of compressed air appliances depends upon the 


from 


Air Comþressor Mg 


NEW ORLEANS, 
Over 6,000 of our compressors are now in successful operation MEMPHIS 


in all parts of the world. and the South 


Write for Catalogue No, 15. Fine trains, including the. “Sisjlight 
N. A. CHRISTENSEN Special”(green, gold and brown train) and 
1212-1217 Herman Bld i z the “Diamond Special” from Chicago. 
212-1217 Herman fy 


MiIiL As AU A Tickets of agents of I. C. R. R. and connect- 
a: es lines. A.H. HANSON, G. P.A., Chicago. 
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GOOD BOOKS 


ON 


Steam Engineering. 


Steam Power Plants, their Design and 
Construction. By Henry C. Meyer, Jr. 
160 pages and 16 folding plates, Cloth, 8vo. 
PRICE, $2.00. 


This book is especially intended for engineers and 
others in charge of a manufacturing business who 
are called upon to design and purchase a steam 
power plant or any of its parts. . 


Elements of Steam Engineering. By Spangler, 
Greene and Marshall. 
276 pages, numerous illustrations, and double page 
plates. Cloth, 8vo. PRICE, $3.00. 


This book is intended to bring before the beginner 
examples of the various forms of steam apparatus 
used in modern steam power plants, to explain sim- 
ply and briefly the construction, use and reasons for 
using these various parts or machines and to give 
him a working vocabulary in this branch of engi- 
neering. 


The Steam Turbine, By Robert M. Neilson. 
Second edition revised and enlarged. 294 pages, 
numerous illustrations and folding plates. 
Cloth, 8vo. PRICE, $3.60. 


The author has endeavored in this book to de- 
scribe not only the principal parts of the leading 
types of steam turbines, but also the small details 
which have such an important influence in determin- 
ing success or failure. 


ilers, Their Th D 
Steam Boilers agra I heory and Design, 


375 pages and numerous illustrations. Cloth, 8vo. 
PRICE, $4.00. 


These pages comprise in book form a series of lec- 
tures delivered to the senior class of the Rensselaer 
Polytechnic Institute, ‘Troy, N. Y., rewritten and 
divided into chapters. 


20th Century Hand Book for Steam Engi- 
neers and Electricians, By C. F. Swingle. 
207 pages, numerous illustrations, leather binding, 
pocketbook style. PRICE, $2.50. 


This book contains an electrical section edited by 
Horstman and Tousley. The book is intended to 
serve as a guide and instructor to beginners. <A 
descriptive circular containing detailed table of con- 
tents will be sent on application. 


Hand Book on Engineering, the practical care and 
og sinen! of re rnd motors, boilers, engines, pumps» 
y Henry 
Fourth edition, 906 p ages fully illustrated, leather 
binding, with flap. PRICE, $3.50. 


Stationary Steam Engines, Simple and Com- 
pound, especially as adapted to light and power plants. By 
Robert A. Thurston. 

7th Edition revised, 341 pages illustrated. Cloth, 

8vo. PRICE, $2.50. 
Any of the above books, or any other Engineer- 
ing book sent postpaid on receipt of price. 
SPECIAL CATALOGUES ON APPLICATION. 


McGraw Publishing Company, 14 Liberty St. 


ELECTRICIAN 


Cochrane Heaters 


If you are going to run your main engines con- 
densing, whether you use reciprocating engines 
or turbines, there are a number of reasons why 
you should use Cochrane Heaters in preference 
to closed heaters. 

The value of the water saving, for example, 
that is made possible by a Cochrane Heater—a 
saving which cannot be obtained by a closed 
heater—may not strike you as important until you 
figure it out. Let us see what it means. 

Take for example a 1,000 HP. boiler plant. (If 
your plant is smaller, say one-half the size, you 
can divide the results given below by two; or if 
it is twice as large, multiply the results by two, 
etc.) Let us suppose that you will average only 
ten hours a day, that only 8 per cent. of the steam 
made by your boilers is required for the aux- 
iliaries (boiler feed pump, fan engine, condenser 
pump, service pimp, etc.), and that the boiler 
feed supply will be taken from the hot well at a 
temperature of 90° F. 

Under these conditions, a Cochrane Heater will 
save you almost 4,000 tons of water per year. 
Now, if you have to buy your water supply, or 
if the water is scarce or forms hard scale, then it 
is worth while to save this 4,000 tons, isn’t it? 
And it is also worth while to put in a Cochrane 
Heater because a closed heater will waste this 
4,000 tons of pure water. 

But the water saving is only one of the ad- 
vantages of Cochrane Heaters over closed heaters. 
Let us send you our Catalogue 1-H and tell you 
of the other advantages. 


Harrison Safety Boiler Works 


3128 North {7th Street, Philadelphia, Pa. 


Manufacturers of Cochrane Feed Water Heaters, 
Cochrane Steam and Oil Separators and the 


Sorge-Cochrane Systems 
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WEINLAND INSTRUMENTS 
= FOR “BOILER SURGERY” 


The worst cases of scale can be operated upon successfully with 


Weinland Tube Cleaners 


Water drives the machine and a steady grinding process cuts the scale 

from the iron without expanding, loosening or injuring the tubes in 

any way. They have restored thousands of boilers to perfect condi- 

tion, and what they have done for others they’ll do for you. This cut 
shows our No. 8—THE KING oF TURBINE CLEANERS, besides which we manufacture others—Hand Cleaners and Power-Driven 
Cleaners—all kinds and sizes for all styles of boilers and all sizes of tubes. “No Tube Cleaner Like a WEINLAND”—Any- 
body who’s used one will tell you that. We do contract cleaning, if you want it that way. 


‘“Amputating” Tubes, ue The Lagonda Tube Cutter 


It does the work quickly, easily, and cuts clean 

every time—leaves no burr. Does not bend or x Cuts at any 
mar the tube in any way. A simple, inexpen- point of 
sive tool needed in every boiler room. -m À the tube. 


For “Consumption ” of Coal use 
The Lagonda Damper Regulator 
It oe U a aan a 
t t test 
analiod o ean, THE LAGONDA MFG. CO. 
Get Catalogue of above Springfield, Ohio. 


and Steam Specialties. Boiler Cleaning Experts--at it 20 Years 


LLN 
— Vj 7 


Ey 


— ma 


INN irs 22 
l re hi 


16 17 43 18 20 


Hard scale, thick scale, all scale gives 
way before the “Liberty Tarbine” 


tube cleaner—a marked improvement on all its pre- 
decessors. It chips away all scale, a process that 
requires less power and time than drilling or grinding 
it out and gives the cleaner longer life ~. 


Write for circular K, describing this best of cleaners 


Liberty Mfg. Co. sss Pittsburg, Pa. 


WE ALSO MANUFACTURE THE FABER BLOW-OFF VALVE. 


E | 


(MW, ELEGAN 
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THe STIRLING COMPANY 


High Grade Forged Steel 
Water Tube Boilers 


Two Million Horse Power in Use 


Combined Boilers and Superheaters, 
and Independently—Fired Superheat- 
ers-For All Pressures and Degrees of 
Superheat up to 250° Fahr. 


General Offices, Pullman Building, STATIC ELECTRICITY IN BELTS 


CHICAGO 


STOKERS 


Automatic Smokeless Self-Cleaning 


Green Traveling 
Link Grates 


Static electricity is caused by the slipping of belts, whether 
such slip be apparent of not. 

It is easily stopped by Cling-Surface, because Cling-Surface 
eliminates slipping. 

This arc light engine belt in one of our largest railroad shops 
is a good example of the above. It is 11” double leather, from 
56” pulley to 16” pulley, 12’ 6” centers, belt speed 4251 feet per 
minute. 

This belt was extremely tight, yet was slipping considerably. 
It was constantly full of static electricity, which they tried to 
remove by the small chains seen in cut. 

We cleaned the belt, treated it with Cling-Surface front and 
back and in a few minutes slacked it up as shown in the photo- 
graph, and it has been running so ever since. From that time 
there has been no static electricity (you can see the chain 
pushed to one side and discarded) and no slip under full load. 
The picture was taken about three months later, January 23, 


GREEN ENGINEERING CO. 


CHICAGO 


1904. 


Exclusive Foreign Ageats: Mette tenes Lote iil., aad 530 Salisbary 188-1 94 Vi rgi nia Street Buffalo N Y 
3200 H.P. AT ST. LOUIS WORLD'S FAIR New York Chicago New Orleans 
Boston St Louis Denver 
Sead for our sew Catalogue Philadelphia St Paul Toronto 


Cling-Surface Comp7n) 


F R J J For Five "Sipam Stopper Certificates F R J J 


O 00 


wheels). 
Goodell bench hack saw (a hack saw 
poecie, hand-power). 


37> 
: Set of Starrett combination square, com- Fibrous) and guarantee it. 


4 F so-ft. Starrett steel tape. FRANCE PACKING CO., Inc., TACONY taaa 


. 6-in. Starrett steel square. 


A 


. 24-in. Trimo wrench. 8. 
. 1% to 3-in. Barnes pipe cutter (three e 
10. 


Over soo Articles to choose from. Send for list and full ex- = ,, 
12-in. Eclipse level. planation. We make Packing for every purpose (Metallic or 13. 


s-in. Pocket steel slide pen le 
2 to 3-in. Saunders pipe cu 
17 speed indicator ( terrett'a), » double 


to in. Reed pi 
4," t Sin -in. Whiteme s Vulcan pipe 


13. Standard hot wart heat thermometer, 


%-in. pipe thr 


SAMPLES FREE OF OUR PATENTED 


FIRE Paone 
Ses a COVERING 
AND CORRUGATED 


COPPER GASKETS 


FOR STEAM JOINTS. 


UNITED STATES MINERAL WOOL co, 


143 LIBERTY ST.. NEW YORK. 


a5 LIBERTY 
NEW YORI 
CABLE ADDRE 
NEW YORK: i 
“GLOVE BOXES". 
ALL FOREIGN OFFIC as oy 
“BABCOCK” i E 


Babcock & 


BOSTON 
* SG.FEDERAL ST 
PHILADELPHIA CHICAGO: 
NORTH AMERICAN BLDG, ' 8235 MARQUETTE BLDG 
GAN FRANCISCO 


FIRST eT 


= § __ ATLANTA, GA, 
a > =... S17 EQUITABLE Bipe, 
Ve is Riana er ANO”. MEXICO CITY 
ENDE CARONDELET ST. tow EV bN pranepo. 7 AVENIDA JUAREZ 
SHAVAN 
Tas Kogonda o e- fae SViCALLE pe ta hd he 


BABCOCK & WILCOX 


Steam 
Superheater 


Adavted for installation with 


change in boiler setting. 


Wator TubeBoilers 
E. KEELER CO. 


WILLIAMSPORT, . PENNA. 
NEW YORK PHILADELPHIA 


WILKESBARRE PITTSBURG 
CHICAGO SAN FRANCISCO 


Wilcox boilers without 


The Babcock @ Wilcox Company, 85 Liberty Street, New York, will send an Hlustrated book ca 


s‘ STEAM,” to all interested, upon application. 
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Four of akind 
Hard to beat 


~~ orem K 


Gas and Gasoline Engines 


Lighting Engines ~ | Gas Producers 
Pumping Engines o Ute poe Gee ue oi de Sf | Suction or Automatic 
Hoisting Engines By PA | Gasifiers for Gasoline 


Portable Engines a Distillate or Crude Oil 


g 


Gasoline Motive 

Cars for Street, 
Railway and 
Interurban Service . 


Motors 
| Air Compressors 
Pumps of all kinds 


Interior View Machine Shop of Our New Plant. 


We can furnish Engines to use Natural, Artificial or Producer Gas, Gasoline, Distillate or Crude Oil as fuel, 
and for any Service you may require. 


MORE CONVENIENT AND CHEAPER THAN STEAM ' 


=EN ES 
Mackey Ener. Co., 149 Broadway, New York. STRONG, CARLISLE & HAMMoND Co., Cleveland, Ohio. 
M. HERRMANN, Lisbon, Portugal. KEYSTONE Enor. Co., Farmers’ Bank, Pittsburg. 
Wma. McLean & Co., Melbourne, Australia. J. Geo. LEYNER ENncr. Works Co., Denver, Colo. 
Mexico EQUIPMENT Co., City of Mexico. Harry I. Woop, 518 W. Main, Louisville, Ky. 
CraNnE & Ornpway, St. Paul, Minn. F. C. Brrcoop, Houston, Tex. 


Catalogue “B.” 


Marinette 
Gas Engine 
Company 


Chicago Heights 
IIL, U. S. A. 


2a O i B _—~s e] 


AMERICAN 
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THE ADVANCE 


STATIONARY and PORTABLE 


For ELECTRIC I IGHTING, PUMPING, 
and All Power Purposes 


Investigation will convince you that they are 

the highest type of gas engine on the market 
Direct Coupled or Belted 

Send for our fully 


Send for our CY e GEORGE D. POHL MFG. CO., Vernon, New York 


GASOLINE ENGINES 


Launches, Automobiles, 
Stationary and Pumping Outfits. 


Engine Castings and Automobile Material. 


LOWELL MODEL CO., Lock Box 12h 


LOWELL, MAS 


J) © and Gasoline Engines 
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Gas Engine Generating Unils 


THE UNITED STATES BATTERY COMPANY, 
ROCHELLE, NEW YORK. 
Pittsburg, Pa., June a1, 1904. 
The Meriam-Abbott Co., Cleveland, Ohio. 

Gentlemen:—We are pleased to advise you that the test made 
to-day on the Meriam-Abbott 16 Horse Power Gas Engine now 
installed at the Pittsburg Bible Institute, No. 12 Congress St., 
Pittsburg, showed full 16 horse-power for one hour, and an over- 
load of 20% horse-power for some time without apparent strain 
and without reducing speed below the rate of 350 R. P. M. 

This test showed this engine operating in a perfectly satis- 
factory manner. Respectfully, 

THE UNITED STATES BATTERY CO. 
D. H. Darling, Sec’y. 


The MERIAM-ABBOTT CO. 


Cleveland, Ohio 


De La Vergne Mach. Co. 


FOOT OF EAST [39th ST. 
NEW YORK 


NEW 


BRANCH OFFICES 


PHILADELPHIA, PA., Girard Bidg PITTSBURGH, PA., Times Bidg 
BOSTON, MASS., Tremont Bidg CINCINNATI, 0., Neave Bldg 
CHICAGO, ILL., Security Building 
ST. LOUIS, MO., Wainwright Building 


The marked 
superiority of 
the “OTTO” Gas 
and Gasolene En- 
gines in ease of 
starting and 
smoothness of 
running is readily 
apparent when 
compared side by 
side with the 
cheaper kind. 
While “compari- 
sons are odious” 
they are sometimes useful in arriving at the truth. 


THE OTTO GAS ENGINE WORKS 


NEW YORK, 120 Liberty St. Phila.. Pa 
*9 e 


BOSTON, Room 536, “Old South” Bidg. 


EAN y t Sj- Him: Praa | 


DIESEL ENGINES 


Operating on CRUDE or FUEL Oil 
Suitable for Direct or Belt connection 
to D.C. or A.C. Generators. 


GUARANTEED Fuel Consumption 
12% Gal. per 100 K.W. hours on variable load 


For further information address 


AMERICAN DIESEL ENGINE CO. 


{lt Broadway New York 
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Simple Engines Waste Fuel 
it would n’t pay you to run a simple engine 


though it were given to you. The 


AMERICAN-BALL DUPLEX-COMPOUND. 


requires no more space than a simple engine, 


and costs no more for attendance and main- 
tenance, but it 


saves 25 per cent. of the fuel bill 


which every year more than repays the slight 
difference in first cost. Having fewer parts 


to maintain than any other compound engine, 
its cost of maińtenance is less. 


We furnish complete equipments, consisting of engines, 
generators and motors of our own manufacture. 


AMERICAN ENGINE COMPANY 


46 Raritan Avenue, Bound Brook, New Jersey 
New York Office: 95 Liberty Street 


JANUARY, 1905. | AMERICAN ELECTRICIAN IOI 


Corliss Engines 


for 


Electric Light and Street Railway Purposes 


Allis-Chalmers Horizontal, Cross-Compound, Direct-Connected Engine. 


More of these engines installed in central station power plants than of any other make 
on the market. 


Perfect material and workmanship only are used, as shown by successful operation at 
speeds as high as 150 R.P.M. 


We build them in sizes from 200 h.p. up to 3000 h.p. 


Ilis-Chalmers 


Milwaukee, Wis., U. S. A. 


STE A 
GAS.WAT 
ELECTRICITY 


Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal 
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Steam Economy 


is the end constantly kept in view in designing the 


Hamilton Corliss Engines 


which received Gold Medal at St. Louis Exposition, and the 


Hamilton-Holzwarth Steam Turbines 


Each of these machines represents the highest develop- 
ment of its kind. 

The engine is newly designed and embodies all the 
refinements that have been proven of value. 

The Turbine overcomes the faults of earlier types and is 
far in advance of its contemporaries. Built in sizes up to 
5000 k.w. Write for catalog 1. 


THE HOOVEN, OWENS, RENTSCHLER CO., HAMILTON, OHIO. 


Sales Offices: 


New York, 39 Cortlandt St. St. Louis, 1316 Chemical Bldg. PITTSBURG, 716 Empire Bldg. 
CHICAGO, 1127 Marquette Bldg. ATLANTA, 403 Equitable Bldg. SAN FRANCISCO, C. C. Moore & Co. 


JANUARY, 1905. ] 


AMERICAN ELECTRICIAN 


show in every detail our desire to build a line of unusual 
excellence. Their parts are of exceptional weight and 
strength, all wearing surfaces are of extra large proportions, 
the adjustments are perfect, compensation for wear is 
allowed on all parts, readily adjustable to any reasonable 
speed, have wide range of power in a compact form, and 
their great regularity of speed especially fits them 


For Electric Lighting Work 


Simple, Tandem and Cross-Compounds, Condensing and 
Non-Condensing,—Low, Medium and High Speeds. 
Horse Powers from 20 to 8000. 


Send for Catalogue. 


BUCKEYE ENGINE COMPANY 


104 FRANKLIN STREET, SALEM, OHIO 
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THE SKINNER ENGINE 


at the St. Louis Exposition was in 
service in the pre-Exposition Plant, 
and later in Machinery Hall, for over 
two years, and received the highest 
award of its type. This engine was 
not built for exhibition but for 
WORK—the way all Skinner Engines 
are built. 


SKINNER ENGINE C0., Erio, Pa. 


UNDIVIDED ATTENTION 


to the manufacture of high-s speed engines up 
to 40-H.P. has enabled us to perfect 


Racine Engines 


Our direct- noaneCea units are unexcelled for 
rigidity, closeness of regulatio m, economy of 
steam and space The ey are noiseless kda of 
extreme simplicity. See catalog 


These binders are substantially made with leather back and cloth sides to 
hold a volume of the American Electrician. 


PRICE POSTPAID, - -œ~ 


$1.00 EACH. 


We must be satisfied first. 
Every one of the 
BROWNELL 


Engines, Boilers and Heaters 


is thoroughly tested before it leaves the factory. 
An ounce of inspection is worth a pound of apology. 


Send for Catalogue 24. 


The Brownell Company 
Dayton, Ohio, U. S. A. 


| Racine Engine & Iron Works | 
ors to RACINE HARDWARE CO. 
300 RACINE STREET RACINE, WIS. 


TEMPORARY BINDERS 


for twelve copies of the 


AMERICAN ELECTRICIAN 


[Vor. XVII. No.4, 


The Wm. Tod Co. 


Established 1856 


Builders of Corliss a Medium 
Speed Automatic Engines 
for Electrical 
Purposes 


al 


MAIN OFFICE AND WORKS: 


YOUNGSTOWN, OHIO 


{ New York, GEC ). F. WOOLSTON, 29 Broadwa 
Agencies } Ain Mat. Ala., THE RUSH ENGINEERIN co. 


The Brownell Direct-Connected Outfit. 
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THE MURRAY CORLISS ENGINE 


has been developed with special reference to the demands of 
electrical service, and our Tangye and Rolling Mill types of 
frame are excellently adapted to direct connection to genera- 
tors, being most substantial and free from vibration. 

We build Boilers, too, enabling you to secure a plant that | 
is a harmonious whole, and \ 
for the perfect operation of ` 
which we bear an undivided y 
responsibility. We can save you money on freight, as Eastern and 
Western rates are divided at the Mississippi, and shipments North 
and South can be made by water at low rates. 

The details of the Murray Engine are most interestingly set forth in 
our catalogue. Send for a copy. 

THE MURRAY IRON WORKS CO., Burlington, lowa 


Steam Power Plants 


By Henry C. Meyer, Jr. 


CONTENTS 


CHAPTER I.—Design of Steam Power Plants. II.—Pro- 
portioning Steam Boilers. III.—Design of Tubular 
Boilers and Boiler Specifications. IV.—Selection of 
Types of Engines. V.—Specifications for Steam En- 
gines. VI.—Steam and Water Piping. VII.—Con- 
densers. VIII.—Feed Water Heaters and Economizers. 
IX.—Mechanical Draft. X.—Chimneys. XI.—-Coal 
Handling, Water Supply and Purification. 


Cloth, 165 Pages. 63 Illustrations. 15 Folding Plates. 
PRICE $2.00 


Frequently engineers and others in charge of a manu- 
facturing business, be it a mill, factory or electric generating 
station, are called upon to design and purchase a steam 
power plant or parts of it when their knowledge of the 


Have stood for decades as standards 
of efficiency, durability and economy 


machinery that goes into such a plant is more or less lim- ENGINES. BOILERS. 

ited, and without being able to obtain the benefit of the er 

advice of a competent consulting engineer. It is hoped Corliss, Water-Tube, 

that this book will be of special value to this class and of | Four- Valve, Horizontal Tubular, 
some song a interesega in ae power pan on Slide-Valve, Six-Inch Flue, 
struction. Part of the text appeared in a series of articles A r: E 

in THE ENGINEERING REcorp and when the demand for Heavy Duty 3 Internal F ired, 
them seemed to warrant their being published in book Self-Contained, Locomotive Type, 
form they were thoroughly revised, and considerable new Automatic, Oil Country, ; 
matter added. A number of the illustrations have been Throttling, Vertical Tubular, 


selected from articles printed in THE ENGINEERING RECORD 
during the last two or three years descriptive of steam 
power plant construction. They are reprinted without the 
text that accompanied them, thinking they would be sug- 
gestive. 


Portable Outfits. 


WAN Ongincos 
ee 


Sent prepaid on receipt of price. 


McGRAW PUBLISHING COMPANY 


114-118 Liberty Street, New York 


are known for their 
extreme durability, 
and their economy in Ai 
the use of steam and BL 
oil. 


SHEPHERD cicci ENGINES 


Engineering 


Co. ) È 


Franklin, Pa. 


Neo i a ŘŘ 
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IDEAL ENGINES 


A. L. IDE & SONS, Original and Sole Manufacturers. 
PRINCIPAL OFFICE AND FACTORY, SPRINGFIELD, ILLINOIS. 


SALES OFFICES: 


Boston, New York, Baltimore, Atlanta, Chicago, Cincinnati, St. Louis, Kansas City, St. Paul, 
New Orleans, Houston, Dallas, Denver, San Francisco, City of Mexico, Yokohama, Japan. 


FLEMING=“*ENGINES 


BUILT IN so site” 


‘For Driving Direct Connected or Belted Machin- 
ery. At Uniform Speeds High Efficiency and with 
Minimum Attention and Repair offered to Dis- 
criminating Purchasers Who seek Careful in- 
vestment in Steam Power. 


PERFECTION IN HIGH 
SPEED ENGINE DESIGN. 


CENERAL OFFICES AND FACTORY. 
HARRISBURG FOUNDRY AND MACHINERY WORKS 
HARRISBURG, PENNA. 

OSTON 


BRANCH OFFICES: NEWYORK, 


SEATTL 


WE MAKE AUTOMATIC 


ENGINES 


of 10 to 50 h. p., with finest Governing System, and will 
guarantee best possible regulation, with highest economy 
in steam. Also Build Plain Slide-Valve Engines and 


BOILERS from 3 h.p. up. 


Pamphlet with full information, by stating wants and 
addressing 


‘James Leffel @ Co., 


Box 131. SPRINGFIELD, OHIO, U. S. A. 


The Vilter Manufacturing Co. 
847 Clinton St., 
MILWAUKEE, WIS. 


Builders of 


IMPROVED CORLISS ENGINES 


of the Girder or 
Heavy Duty Type. 


Refrigerating or Ice Making 
Machinery. 


Cut opposite represents a Direct Connected 
Corliss Engine. 


(GLADIATOR 


Asbesto-Metallic 
HIGH PRESSURE 
It is not merely a piece of packing cut the 
required length and prea to shape on 3 
mandrel, but is molded in steel dies under by: 
draulic pressure until it is almost as solid 
as metal. 


They are made of the same material as the 
NEW JERSEY ASBESTOS CO., Camden, N. J. famous “Gladiator” Packing. 


-d 
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THE BALL ENGINE CO. 


= : Erie, Pennsylvania 
E Builders of Steam Engines up to 1200 Hp. 


With 23 years successful experience in build- 


ing high-class Automatic Steam Engines, and 
with over 500,000 Horse Power in actual use, our 
record is a guarantee of the quality of our work. 


Horizontal, vertical, simple, tandem or cross 
compound Engines, Corliss or automatic 


REEVES ENGINES 


HIGH CLASS, SIMPLE AND COMPOUND 
THE BEST BY TEST 


A Reeves Simple Engine, tested at Cornell University, showed a practically con- 
stant steam consumption of 26 pounds at normal load when run condensing, and 27.5 
pounds per I. H. P. from 40 per cent. underload to 40 per cent. overload. 
Send for report of test. 


H Room 310, 89 Liberty St. 
The Reeves Engine Go. "kow vor wy 


PHILADELPHIA: Land Title Building 


HIGH -GRADE CORLISS ENGINES 
ALL TYPES AND SIZES 


DIRECT CONNECTED 

LIGHTING and RAILWAY 

ENGINES A SPECIALTY 
Write for Estimates 


THE C. & G. COOPER COMPANY 


MOUNT VERNON, OHIO Established 183 


108 AMERICAN ELECTRICIAN = [VoL. XVII. No.1. 


AS 


“DIAMOND H” 
SWITCHES 


STRONG, DURABLE 
EFFICIENT 


Standard Switch with Handie 
and Cover removed. 


Standard Dial Switch. 


Use them when in 
need of the best and 


i Hi 
Hite 
AM 


you will not be dis- 


mma appointed. ae 
If you have any switch 

troubles write us and we 

will make them right. 


In writing Specifications or Orders, specify 


“DIAMOND H” 


MANUFACTURED BY 


THE HART MEG. CO., Hartford Conn. 


NEW YORK, BOSTON, CHICAGO, TORONTO, ONT., LONDON, ENG., 
203 Broadway, 170 Summer Street, 167 So. Canal Street, 52 Adelaide Street, W., 25 Victoria Strest, 
WILLIAM TAYLOR F. B. SMITH W. P. CROCKETT C. W. BONGARD WILLIAM CRICHTON 
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The Interstate Engineering Co. 


KALTENBACH & GRIESS, ENGINEERS 
Cleveland, Ohio 


Coal - Handling Plant 


Capacity 20 tons per hour. 


Installed by this company for the PASSAIC STEEL CO., 
Paterson, N. J. 


The machinery consists of 


Traek Hopper Reelpreeating Feeder 
2-Rell Coal Crusher Klevater and Menebar 
INTERSTATE CONVEYORS and Conveyor 


_ This plant is thoroughly effective, working without hitch or 
jar. Where time is precious, machinery that can be relied on to 
do its work is worth anything in reason. 


CRANES for handling coal, ashes, 
ore, etc., are the best. Superior in 


“We owe no allegiance to a machine, but are loyal to suc- 
cessful accomplishment.” 


design, workmanship and material. Link-Belt Engineering Co. 
i "PHILADELPHIA 
Designers and Contractors of Steel Building Construction NEN oR Park Bilig Link Belt Meky, Co. 


ELECTROMAGNETS 


POWER PURPOSES 


Complete Designs or Finished Magnets 


After making a long series of tests of different types of solenoids 
and electromagnets, I am equipped with data which enables me 
to design electromagnets of any type, and for any purpose. 


Booklet ‘‘Facts About Electromagnets’’ sent upon request 


oa¢eeee¢ aaan CHARLES R. UNDERHILL, 55 Liberty St., New York 


DISTANCE IN INCHES 


PULL IN POUNDS. 
o 
o 


Special Machinery for Special Service 


We carry a large line of Electrical 


We have expert engineers whose ° i ° 
time is exclusively devoted to solving We design and build 
difficult problems, and have the fac- "A š 
tory well equipped for doing this Electrical Machinery to 
class of work. 


Write us what you wish to build meet any condition of 


or accomplish. Well plan the way 


of doing it. service. 


Machinery in both direct current 


and alternating current. We manu- 


facture Mining Machines and carry 
a general line of Electrical Supplies 


for mine use. 


SEND FOR BULLETINS 


Ford Electric & Mfg. Co. serps. St. Louis, Mo. 
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SILVER MEDAL PARIS EXPOSITION, 


RECORDING VOLT, AMPERE 
AND WATT METERS. 


Make Continuous Record Day end Night. 


These instruments are constructed 


ae Recording Pressure Gauges. 
upon the same general principle as ata nae. Recordin Thermometers. 
our regular Standard Portable Di- E ery Instrument Fully Guaranteed. 
rect Current Voltmeters and Am- THE BRISTOL CO. Waterbury, Conn. 


meters, but are much larger and 
the working parts are inclosed in a 
neatly designed, dust-proof cast-iron 
case, which effectively shields the 
instruments from disturbing influ- 
ences of external magnetic fields. 


=m VOLTMETERS, AMMETERS, VOLT-AMMETERS 


Various ranges. Pocket size but large enough 
to secure accuracy and a good scale reading. 


Our triple reading Volt-Ammeter will measure 
the pressure of a single cell or that of a rre volt- 
circuit, besides measuring amperes, 


F L. M. PICNOLET, 
3 80 Cortlandt Street, - NEW YORK 


STEAM ENGINES 


Have a DOUBLE-CUT- 
OFF which insures econ- 
omy in consumption of 
steam and absolutely no 
waste. 

Our catalogue will tell 
you of their many other 
advantages. 


Weston Electrical 
Instrument Co., 


a ne Waverly Park, NEWARK, N. J. 
Berlin: European Weston Electrical Instrument Co., Ritterstrasse 88, 


London: Elliott Bros., Century Works, Lewisham, Automatic 
Paris, France : E. H. Cadiot, 12 Rue St. Georges. CASE High-Speed 


NEW YORK OFFICE: 74 Cortlandt Street, 


BELTING TROUBLES 


are numerous and very costly. We guarantee 
Shultz “SABLE” Raw hide Belting 


to increase your power 33% and outlast the best Oaktanned made. 
Booklet No. 15 shows actual photos that clinch the argument. 


SHULTZ BELTING CO., ST. LOUIS, MO. 5) Sa Send for a copy. 
New York : 113 Liberty St.,’ Boston ; 114 High $t., Philadelphia; 116 N. 3d St, -n Sizes, 2 to 25 H.P. 


TET Ei 


TEOSES The NEW BRITAIN 
REG TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO. [IMITED, | MACHINE CO.); 

2200 WASHINGTON AVE.PHILADELPHIA. oe ae | NEW BRITAIN, CONN., U. $. A, 
r "ELEPHANT BRAND PHOSPHOR-BRONZE 135 Broadway, New York. 


~A R | INGOTS,CASTINGS,WIRE RODS, SHEETS, er. 
Me spsher Brine” — DELTA METAL— EXPERIMENTAL APPARATUS, 
í y CASTINGS. STAMP AND FOR i 
bE LIX | ORIGINAL sci Wala SAMA Siseue td. te DYNAMOS AND MOTORS. 
PIA ALAR Sal OLDER TN IEEE AE BAIA ST ~~ Now is the time to place orders for your 
MAA @) Holiday stock. 
== § Send for complete catalogue. Our 


ae ‘ TRADE PRICES will surprise you. 
Baan oo a 


e R. M. CORNWELL CO., 402 S. Salina St., Syracuse, N. Y. 


OMER OF CLEVELAND 
COMMUTATORS 


EAL A NOTHING ELSE 
ASN ORK CITY THE HOMER COMMUTATOR CO. 
CLEVELAND. O.., US.A. 


% 
ff 


THEY EMBODY ALL THAT’S BEST. TRY THEM. 


CLEVELAND TWIST DRILL CO. 


CLEVELAND NEW YORK CHICAGO 


FOR TOOLS THAT HAVE THIS <> 


There is no better steel used in the making of 
tools than that from which Morse tools are made. 
MAKERS OF 
Increase and Constant Angle Twist Drills, Reamers, Chucks, Mill- 

ing Cutters, Taps, Dies, Machinery and Machinists’ Tools. 


MORSE TWIST DRILL & MACHINE CO. 
New Bedford, Mass., U. S. A. 
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CTRICI 


VOL. XVII. No.12 


“Circular Loom” 


Flexible Conduit for Interior Wiring 
AND 


-}“Electroduct” 


Enamelied Steel Conduit. 
AMERICAN CIRCULAR LOOM CO. ` 


NEW YORK CHICAGO SAN FRANCISCO 


CHELSEA 


The Phoenix 
Glass Co. 


Pittsburg New York 
Manufacturers of 
Electric Globes and Snades, both 
Arc and Incandescent 
Inner and Outer Globes for all 
enclosed arc systems 
Catalogues Sent on Request 


TRANSFORMERS 


Special orders given prompt 
attention 


Standard sizes shipped 
from stock 


Chicago 


Send for Latest Catalogue 


AMERICAN TRANSFORMER Co. 
Newark, N. J. 


Ne end of trouble without Rockwood’s Patent Compressed 


Paper Pulleys 


THE ROCKWOOD MANUFACTURING COMPANY, 
Catalogue for asking. P. O. Box 462(c), Indianapolis, Indiana, U. S. A. 


Armatures Rewound and 
Repaired, Commutators Re- 
filled. Your troubles end 
quickly when sent to us. 


Chicago 
Salesroom., 
07 Security 


dg. 
188 E. Madison St. 


Eaterod at the New York Pest-Oflee as Second-Class Matter. 


New York, December, 1905 


See Pages 
35=36=37-=38 


Manufacturers of Plain, Colored, Opal, Cut, Etched 
OIL, GAS AND ELECTRIC GLASSWARE, GLOBES, SHADES, ETC. 


Crescent Rubber Wire and Cables 


NATIONAL ELECTRIC CODE STANDARD 
Manufactured by 


CRESCENT INSULATED WIRE & CABLE CO., TRENTON, N. J- 


index to Advertisers, Page 9. 


A Journal of Practical Electrical and SteamEngineering 


$1.00 Per Year 
10 Cents per Cepy 


Electrical Testing 


LABORATORIES. 


Inspection and Tests of Electric 
Lamps, Instruments, Apparatus 
and Materials. Photometry a 
specialty. Instruments checked 
against Authoritative Standards. 


Southwest. Corner East End Avenue and 80th Street 
Telephone, 2959 79th St. New York . 


BLACK DIAMOND 
File Works 


Established 1863. Incerporated 1895. 


< 


Send for our New Catalogue 
issued April 1, 1905 


G. & H. BARNETT 
COMPANY, 


PHILADELPHIA, PA, 


Indiana Rubber and Insulated Wire Co. 
Manufacturers of 
PARANITE RUBBER-COVERED 
WIRES AND CABLES 


All Wires are tested at Factery. 


Van Dorn-Elliott Electric Co. etm 


CLEVELAND, OHIO. 
QUALITY THE BEST—PRICES ALWAYS REASONABLE 


shipped from stock and 
guaranteed. 


Now York 


The Byesville Glass Company, Byesville, Ohio S252. 


Room 32)" 


Copyright, 1905, by the MeGraw Publishing Cempaung. 


j 


IHA RT ane HEGEM 


YOU 


know enough 
about switches to 
know that a little 
nickel plating and 
enamel can be 
made to cover a 
mighty multitude 
of manufacturing 
sins. 

For that reason 
we ask you to 
look below the 
surface in exam- 


ining H. & H. 


switches. They 
will stand the 


test. 


52 UNION STREET 
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WE 


are proud of 
everything that 
leaves our factory. 
We take pains 
to make it right 
and know that the 
users will find out 
what care we take 
with our work. 
That, and that 
alone,is the reason 
why particular 
folk specify H. & 
H. products, why 
these goods are 
in such demand. 


AN 


HARTFORD, CONN. 


DECEMBER, 1905. ] | AMERICAN ELECTRICIAN 3 


INSULATED 


oni ELECTRICAL 


ENCASED P i} WIRES 
CABLES z of All Kinds 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


AGENCIES AND BRANCHES: NEW YORK, CHICAGO, CLEVELAND, SAN FRANCISCO 


THE ELECTRIC STORAGE BATTERY 60. 


PHILADELP PH 
MANUFACTURER OF THE 


‘Chloride Accumulator: 


Central Stations Electric Railways Isolated Lighting and Power 
Train Lighting Fire Alarm and Telegraph Yacht Plants, etc. 


Price Lists and Descriptive Bulletins Forwarded upon Request 


SALES OFFICES: 
PHILADELPHIA CLEVELAND New Yoar Boston C1caco San Francesco 
Allegheny Ave. eo St. Citizens Bidg. t00 Broadway 6o State Street Marquette Bidg. Wainright B Bidg. Rialte Bidg. 


Ha Cusa 
G. F. Greenwood, Man. 34 Empedrado Street 


CANADA 
Canadian General Electric Co., Ltd., Toronto. 


Charles L. Seeger, : 
Primera de Humboldt, No. 10, Mexico City. 


Reamers == Standard 


For All Purposes Tool Co. 


A complete stock of all kinds and Eastern Salesroom: 
sizes regu ularly listed. Our constant 94 READE ST., N. Y. 


aim in their manufacture is General Office and Factory: 


HIGHEST QUALITY CLEVELAND, O. 


DUNCAN 


DIRECT CURRENT 
WATIMETER 


STANDARD OF AMERICA 


DUNCAN ELECT. MFG CO. 
LAFAYETTE, IND. 
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Gait Strano Battery Cor, 


Complete Railway Line and Regulating, 
Storage Isolated and Train Lighting, 
Battery Central Lighting and Power, 
Plants * Electric Vehicle. 


Gould Counter E. M. F. Booster Systems. 


New York No. 1 W. 34th St. 
Sales Boston, ` 39 State St. 7 Works—Depew N. Y. 
Offices: Chicago, The ‘‘ Rookery.” 
San Francisco, Century Electric Co. Bulletins. 


WENTY PER CEN 
20% 
PLATE for PLATE 


GREATER CAPACITY 
THAN OTHERS | 


General Storage Battery Co. 


a, ALN, (A YM, A, NN Works: General Offices: 
pana peara nea panona, piisab BOONTON, N. J. 42 BROADWAY, NEW YORK 
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Lubricat- 
ing Oil 
| Users 
| Have, 
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Lasts longer than any 
other, is not affected by ex- 
tremes of temperature and 
does not deteriorate when 
not in use. 

Ideal for gas engine ig- 
nition and gives a true 
fat spark with clockwork 
regularity. 

SEND FOR CATALOG. 


Semi-Dry Battery Co. 


73 Hamilton Street 
Newark, N. J. 


ee AS 


WHITE STAR OIL FILTER 


cut their oil bills squarely in two—saving 50 cents 
good money out of every dollar. 

This economic power plant fact is one of vital 
importance to every careful manager—easily dem- 
onstrated—quickly proved. 


a 


We offer our assistance in this direction in that 
we will forward a sample filter to prove our 
claims. If it does the work, you keep it. If not, 
send it back. 


Booklet “C,” illustrating and describing the 
cleansing of dirty lubricating oil, will 
be mailed free upon request. 


Pittsburgh Gage 


and Supply Co 
PITTSBURGH, PA. 


OIL FILTRATION EXPERTS. 
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TYPE R 


Direct Current 
Motors 


Highest efficiency,com- 
| pact, full inclosed, dust 


proof, slow speed in 


special sizes 1-16 to 10 
H.P. Motors arranged 
for mounting on an 
iron base and can be 
operated on ceiling, 
wall or floor, requiring 
only the adjustment of 
oil reservoir. 


Send for Bulletins 


MOTOR CO. 


Highest Efficiency. = Bae 
Greater Power. OB. 
Fast Speed. 


~~ 
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Balanced 
Gate. 


» ATLANTIC DRY CELL 


A Good Cell at a Low Price 


Designed to compete 
with cells of lower 


; 
4: 


cost tha n our EASTERN 
ui Bee BATTERY 


CONNECTOR 


No amount of vibration 

can loosen it. Terminals 
for any sized wire. All deal- 
ers or write 


EASTERN CARBON WORKS 
Carben St., Jersey City, N. J: 


“White Star” 
op DRY 


Lr STAR 


EDA teries. 


CSI BATTERIES 
Deve’ | Are the Best for Automobiles, 


Pecauy punt r% 


Electrical Novelties, Testing In- 
struments, etc. 
— Write for information and prices. 


Empire State Dry Battery Co., 


70-76 Fulton Street, New York City 


+ 
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THE CROCKER TURBINE 


Regulation 


Crocker Improved Fire Pumps. 
TURNERS FALLS MACHINE CO. 
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Dont go bargain-hunting for your in- 
candescent lamps. It won’t pay. The 
bargain will be with the other man and 
not you. Consider carefully. Choose 
wisely. Then brulee y buy PACKARD 
LAMPS. Lamps of high repute. Lamps 


whose light giving qualities, whose saving 


qualities have put them and kept them 
first of all incandescent lamps these many 
years. 


ELECTRIG APPLIANCE COMPANY 


CHICAGO AND SAN FRANCISCO 


OUR SPECIALTY. 


Also Manufacturere of 


IRON AND BRASS FOUNDERS, 


TURNERS FALLS, MASS. 


Your Plant 
is Growing 


Some day you will 
want an oiling system. 
All big power plants 
find an oiling system 
to be the best and 
cheapest way of lubri- 
cating. 

If you don’t need 
an oil system now, 
you will some day. 

Buy an oil filter 
that can be used in connection with any oiling system. 


The American “Unit Type” 
Oil Filter 


Every one is complete in itself, or any number can 
be used together as one oil filter. Filters any kind of 
oil, no matter how heavy, as clean and smooth as new. 

Any of our filters will pay for themselves quickly. 
We place any of them on 30 days’ trial. They prove 
their value before you buy them. Write us for more 
information about oil filtration. 


THE BURT MFG. CO., 


Largest Manufacturers of Oil Filters in the World 
205 Main Street, 


AKRON, OHIO, U. S. A. 


Also supplied by Oil Companies, Dealers and 
Power Contractors. 
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WATER PARE THE BEST YET 
POWER Porcelain 


if interested in the Electric 
above subject yeu ewe Letters 


it to yourseif te inves- 
tigate the For Day or Night Signs 
Save 50% in lighting bills. 


PELTON water grande 


No paint to blister. 
This is the original Address 
wheel ef the impulse 


type, and its present COLONIAL SIGN & 
develepment repre- INSULATOR Co. 


sents an experience of 


PAT. APRIL 22, 1902 Grant Street, AKRON, 0. 
(8 years devoted to one 
Represented American Elect Si Cc . N. 3 
speeolalty— E. B. Latham & Co. osto sg tp ‘gigi ie shes a pore & ce 
New York. ‘Pittsburg Electric Specialty Co. Pittsburg. S., J. Conger, San Francisco. 


WATER WHEELS 


They aro highiy effi- 
cient and dependable 
at all times—adapted 


to any purpose requir- | NEL Cartier AND YOU'LL" aeons 
ing power, FOR ALL DIRECT MCURRENT CIRCUITS 


) “EVE ROBBINS SO MYERS Co. 
HVDRO-ELECTRIC G SS PRINGFIELOS OHIO. "g 
AND MINING — 


installations in partic- 


ular. =- See Pages 35, 36, 37, 38. 


Complete lilustrated 
catalog on wator power 
sent to these inter- 


<a WIRT RHEOSTATS 


THE PELTON WATERE . THE RECOGNIZED STANDARD 
WHEEL 60, THE WIRT ELECTRIC CoO., INC. 
126 Maia St., 140 Liberty St., PHILADELPHIA 


San Francisco New York NEW YORK CHICAGO 


SAMSON TURBINE 


The higher the SPEED of a GENERATOR, the 
LOWER its COST. We can SAVE YOU MONEY 
if you will use the SAMSON to drive the generator 
because there is not another turbine built that will attain 
as quick a SPEED when operating under the same con- 
ditions. 


= 


Z 


Write for catalogue if contemplating purchase oy turbines. 


JAMES LEFFEL & CO. 


314 Lagonda Street, Springfield, Ohio, U. S. A. 
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We Believe 


That Practical Electricity is the most Practical Book on the “subject of Electricity ever published. WHY do 
we BELIEVE it? Because 15,000 Buyers bought the Book and every one of them had the privilege of returning 
it after examination and having their money refunded if they did not like it. ONLY 36 out of that number 
availed themselves of the opportunity. We are now selling the FOURTH EDITION. Order one. We will 
cheerfully refund money if not satisfactory upon examination. 


PRICE $2.00 DELIVERED 


A School Within Table ofjSubjects. 
Itself. aie Batteries, 
There are XX Electro Plating. 


—Magnetism. 

—The Magnetic Cir- 
cuit. 

—Magnetic Traction. 

—Magnetic Leakage. 

—Energy in Electric 
Circuit, 

—Calculation of Size 
of Wire for Mag- 
netizing Coils. 

—Chiculation of 
EMF’s in Elec- 
tric Machines. 

—Counter EMF. 

—Hysteresis and Ed- 


chapters of subjects 
carrying you from 
the fundamental prin- 
ciples of electricity 
on through the va- 
rious branches to a 
point where the care- 
ful student compre- 
hends the complete 
designing care and 
operation of a dyna- 
mo or motor. Each 
subject is carefully 
written and to the 


point. After a stu- dy Currents. 
dent studies a sub- —Armature Reaction. 
—Sparking. 


ject, he is questioned 
on that subject in 
such a manner as to 
bring clearly to his- 


—Winding of Dyna- 
mos and Motors. 
—Proper Method of 


mind the points he Connecting Dyna- 
needs to know re- mos and Motors 
—Self Excita- 


garding same. A 

DICTIONARY in tion. 

back of book will en- See ids Steerer a ek Se ~ oo ac sr em: Diseases of Dyna- 
able him to learn the OE a OR RE Re SI RS, Se TS A aN Se j mos and Motors, 
meaning of any elec- : x eG ie oe w 3 og Rin. ae a: Their Symptoms 
trical word, term or and to Cure 
phrase used in this Them. 

book as well as hun- —Arce and Incan- 
dreds of. others in descent Lampe. 
common use. All re- —Measuring Instru- 


quired tables neces- ments. 

sary in the study are —Alternating Cur- 

in it. rent. 
—Automobiles. 


We Operate Large Repair Works 


and can give you good results in Armature Winding, Commutator Building and Field Work. We can furnish 
you armatures complete or any parts thereof, such as Shafts, Discs, Coils, Collars or Nuts. We make the fol- 
lowing proposition to those desiring to patronize us and who cannot wait to secure our quotations. Ship arma- 
ture or commutator to us, and upon arrival we will write or wire price, and should same prove unsatisfactory 
we will stand freight charges to Cleveland and reship elsewhere as you may direct. 


CLEVELAND ARMATURE WORKS 


CLEVELAND, 0O. 
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TRUMP TURBINES 


THE MOST POWERFUL. TURBINES BUILT 


Give high efficiency on Horizontal shaft. Our Vertical 
Turbines are especially adapted to low and medium heads. 
In using Single Horizontal Turbines we supply them 
with our Patented Water Cushion, the only device 
which provides for the end-thrust without wear and 
practically no friction. Write us for particulars. Address: 


THE TRUMP M’F’G. CO. 


201 N. GREENMOUNT AVE. SPRINGFIELD, OHIO, U. S. A. 


WATER WHEEL GOVERNORS 


We received a Gold Medal at the St. Louis Exposition 
which was the highest award. 

We guarantee our Governors to be the best procurable. 

We can refer you to over half a million horse-power of 
water wheels which we have governed. 

We have some very interesting printed matter free for 
the asking. 


THE LOMBARD GOVERNOR CO. 


ASHLAND, MASS. 


4,000 H. P. 72 ft. head, arranged 
to drive generator and a single tur- 
bine to drive exciter. Seven set- 
tings built for the Hudson River 
Water Power Company’s Spier 
Falls plant and 14 pairs 51 inch for 
their plant at Mechanicsville, N.Y. 

Write for catalogue if contemplating purchase of turbines. 
S. MORGAN SMITH CO. 
YORK, PA., U.S.A. 


Branch Office, 176 Federal Street, Boston, Masg. 


WOODWARD WATER WHEEL GOVERNORS 


not only have fewer parts 
than other quick-acting 
governors, but the parts 
are correctly designed and 
constructed, and do not 
get out of order easily. 
This is but one of their 
many good points. Our 
new catalogue tells of the 
Others, Write for it. 


WOODWARD GOVERNOR CO. 
VERTICAL MODEL 658 Race St., Reckferd, I. 


and when developed 
properly is most reliable. 


Risdon Celebrated 
Turbine and Alcott 
High Duty Turbine 


are recognized as the 
most effective Water 
Wheels made. 


Send for details. 


RISDON ALCOTT TURBINE CO. 


Mount Holly, N. J., WJ. BS. A. 


A. eal 
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Eldredge Elec. Mfg. Co., Springfield, Mass. 18 WORKS: Narrison, N. J. 
Electrical Equipment & Supply Co., Pittsburg. 18 s 
Electric Appliance Co., Chicago, E 5 


The improved Little Giant 


HIGH POWER TURBINE 


f pi with 
Balanced insid e Cylinder Gate 


is best adapted 
for Electrical Installations 


ARRANCED ON VERTICAL OR HORIZONTAL SHAFTS 


Catalogue and Estimates on request. Dept. A. 


WM. DOWLING & CO. 


Logansport, Indiana, U. S. A. 


mg ail, “i 
i Pi Sll a 
it 
AN} th) 
mi 


[VoL. XVII. No. 12. 


IO AMERICAN ELECTRICIAN 
66 P-K 2? PANEL CUTOUTS 
for 


ALL POSSIBLE USES 


National Electric Code 
Standard. 


One Series 
Vertical Mains, 
Horizontal Branches. 


Another Series 
Horizontal Mains, 
Vertical Branches. 


CATALOG No. 4015. 


Neatest and Cheapest Way to Make Distribution Boards. 


H. T. PAISTE CO. 


Philadelphia, Pa. 


BULLETIN GIVING FULL INFORMATION. 
T'he Ludlow Valve Mfg. Go. 


TROY, N. Y., U. S. A. 


Slide Gate Valves of every 
= size and style for all 
Pressures and Purposes 


WRITE US FOR 


Swinging Check Vaives. © 


High Pressure Steam 


Valves A SPECIALTY 


= = 
"aie i= 
whl. | 


i 
it Hit 


Everybody wants 
Reliable Valves. 


Specify and insist 
upon having the 


“LUDLOW” 


-\ Our name ap 
= pears on every 
‘valve we make 


STANDARD 
OF MERIT. 


A. HALL BERRY, New York Representative, 
97 Warren Street. 


Boston, Pettingell-Andrews Co. 
Cuicaco, Central Electric Co. 
CINCINNATI, Standard Electric Co. 
Pittssurc, Western Electric Co. 


Works. 


AGENCIES: 
New York, Western Electric Co. 
DENVER, Western Electric Co. 
San Francisco, California Electrical 


Elec. Storage Battery Co., Philadelphia, Pa.. 3 
Electrical Testing Laboratories, New York.. 1 
Electric Ventilating Co., icago, Ill.......> 24 
Electro-Dynamic_ Co., Bayonne, N. J........ 62 
Emerson Elec. Mfg. Co., St. Louis, Mo.... 65 
Emmelmann Bros. Mfg. Co., Indianapolis, Ind. 19 
Empire State Dry Battery Co., New York... 5 
Engberg’s Elec. & Mech. Works, St. Joseph, 


Mich: ament A Dann eS esew asin cee s 63 
Federal Elec. Co., North Girard, Pa........ 5 
Ft. Wayne ec. >» Ft ayne, Ind.. 65 
Fox, A. W., Brooklyn, N. Y........-.-++> 33 
France Packing Co., Philadelphia, Pa....... 67 
Freeman Elec. Co., .„ Trenton, N. J... 45 
Frink L-E New DOr sa.sds'vass one DENE 34 


Garton-Daniels Co., Keokuk, Ia............ 9 

General Electric Co., Schenectady, N. Y.... 46 

General gba. Battery Co., New York.... 4 
iNe 


Gest, G. M., W o AI EE NA T EE 84 
Gould Storage Battery Co., New York..... 4 
Green Engineering Co., Chicago, Ules ras 71 
Hapgood’s Inc., New York..........++.06- 56 


ay sabia: F’dry. & Mach. Wks., Harrisburg, 
a. 


LEE SE E E E E E eeeseeeeweeeeneeneeeeeeeeeereeeee 74 
Harrison Safety Boiler Works, Philadelphia. 69 
Hart & Hegeman Mfg. Co., Hartford, Conn. 2 
Hart eo Co: Hartford, Conn....ccocesss 82 
Hazard fg. Co., Wilkesbarre, Pa......... 19 
Heck, Louis, Newark, N. J.. k ATAD 57 
Hemingra Glass Co., Covington, Ky........ 29 
Hei Bright Mfg. Co., Philadelphia, Pa..... 63 
Hoffman, Geo. W., Indianapolis, Ind...... 57 
Holophane Glass Con New SOCK cccscsaaus 34 
Holtzer-Cabot Elec. Co., Brookline, Mass... 64 
Homer Commutator Co., Clevéland, O...... 84 
Hooven, Owens, Rentschler Co., Hamilton, O. 74 
Hoppes Mfg. Co. Span Old. Osane hano 68 
Humphrey, H. H., t. uis, MOw 606 s0:60% 58 
Ide & Sons, A. L., Springfield, Ill.......... 78 
Illinois. Central Railroad........cccsoesesss 45 


Indiana Rubber & Ins. Wire Co., Jonesboro, 


Jeffrey Mfg. Co., Columbus, O............- 67 
ae ogg Co., H. W., New York...... 21 
ordan Bros., New Yorkie eo sos 322 sx sass 56, 64 


Keeler Co., E., Williamsport, Pa........--. 7I 
Kellogg Switchboard & Sup. Co., Chicago, Ill. 60 
Kentucky Elec. Co., Owensboro, Ky........ 
Keystone Elec. Instrument Co., Philadelphia. 14 
Keystone Lubricating Co., Philadelphia, Pa. 19 


Klein, Mathias & Son, Chicago, Ill......... 67 
Kohler Bros., Chicago, Ill...... ee Ce 
Lafayette Elec. Mfg. Co., Lafayette, Ind... 25 
Lagonda Mfg. Co., Springfield, O.......... 70 
Leffel, James & Co., Springfield, O....... 6, 78 
Le Valley Vitz Carbon Brush Co., i, ee eee F 
Libert gs Ce:;. Pittsburg, Paes ccccscx en 70 
Link Belt Engineering Co., Philadelphia, Pa 59 


Lippincott ean Specialty & Supply Co., 


PWR, DNs Silos a alere A 28ers AEE OE 71 
Lombard Governor Co., Ashland, Mass..... 8 
Ludlow Valve Mfg. Co., Troy, N. Y........ 10 
Lunkenheimer Co., Cincinnati, O.........-. 67 
Machado & Roller, New York..... Jia Sed E 11I 
Macon-Evans Varnish Co., Pittsburg, Pa... 16 
Manhattan Elec. Supply Co., New York..... 43 
Marine Engine & Machine Ċo.. New York... 73 
McCandless & Co., H. W., New York...... 34 
McCrea, James & Co., Chicago, Ill.......... 68 
Mo nulonn-Hairel Crucible Co., Pittsburg, ` 

SAE A A A EE ETEA er S 5 
M’Giehan & Co., New York.......ccssceces 66 
McLennan, K., & Co., Chicago, Ill......... 55 
Michigan Col. of Mines, Houghton, Mich.. 12 
Miz As: New: York: vss aeania buat 73 
Missouri Elec. Motor Co., St. Louis, Mo.... 5 
Molony Elec. Co., St. Louis, Mo........... 25 
Monarch Elec. Mfg. Co., Warren, O....... 42 


Morgan-Gardner Elec. Co., Chicago, Ill..... 61 
Morse Twist Drill & Machine Co., New Bed- 


ford. MAG vise ec eit oeak wee CSREES 84 
Mott Iron Works, J. L., New York......... 12 
Murdock, H. D., eattenere EE re i 24 
Murray Iron Works, Burlington, Ia......... 75 


FUSE INSURANCE 


is cheap in comparison with an OFFICE FIRE or even a 


i BURNED-OUT INSTRUMENT 


A GOOD POLICY 
COMBINATION CUT-OUTS 


These are extensively used on Telephone, Telegraph and Fire Alarm Circuits and give 
universal satisfaction. 
Send for Circular No. 102 


D & W FUSE CO. 


is one of our 


PROVIDENCE, R. I. 


PHILADELPHIA, Western Electric Co. 
Kansas City, Western Electric Co. 
St. PauL, American Electric Co. 
St. Louis, Western Electric Co. 


Los ANGELES, The California Electric Company. 
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New Jersey Asbestos Co., Camden, N. J..... 
New York & Ohio Co., Warren, O.......... 


New York Telephone Co., New York....... 


Okonite Co., Ltd., New York.............5. 
Oneida Community, Oneida, N. Y.......... 
Otto Gas Engine Co., Philadelphia, Pa...... 


Paiste Co., H. T., Philadelphia, Pa.......... 
Parsel & Weed; New Yorkies seiessesscsas 
Partrick, Carter & Wilkins Co., Philadelphia. 
Peerless Electric Co., Warren, O.........+. 
Pelton Water Wheel Co., San Francisco, Cal. 
Sery Injector Co., Detroit, Mich...... 
Phillips Inş." Wire Co., Pawtucket, R. 1..... 
Phoenix “Glass Co., New York............. É, 
Phosphor Bronze Smelting Co., Philadelphia. 
Pignolet, L: M., New York... sacsecssssss 
Pittsburg Gage & Supply Co., Pittsburg, Pa. 
Platt Iron Works Co., Dayton, O........... 
Pringle, Wm. T., Philadelphia, Pa......... 


Queen & Co., Philadelphia, Pa.............. 


Reeves Engine Co., New York.......sssses 
Reisinger, ugo. -New Xork ere siinaa a secu 
Reynolds, Elec. Flasher Mfg. Co., Chicago, Ill. 


Roberts Elec. E Ay Co., H. C., Philadelphia. 
Robertson, Jas. L., & Sons, New York...... 
Roché, Wi: New YOrkosseicereewe esua esi 
Rochester Elec. Motor Co., Rochester, N. Y. 
MOCK: Jalandi Systéme soe a5:804 cen adses case 
Rockwood Mfg. Co., Indianapolis........... 
Roebling’s Sons Co., Trenton, N. J......... 
Ruebel & Wells, St. Louis, Mo............ 


Safety Ins, Wire & Cable Co., New York... 
Sangamo Elec. Co., Springfield, Ill......... 
Semi-Dry Battery Co., Newark, N. J........ 


Shultz Belting Co., St. Louis, Mo......... 
Simplex Co., The, Newark, N. Dyes Se ted bine 


aprague Electric Co., New York........0.- 
Standard 


Standard Underground Cable Co., Pittsburg. 
Standard Varnish Works, New York........ 
Stanley-G. I. Elec. an Co., Pittsfield, Mass. 
Stevens & Co., Milo B., Washington, D. C.. 
Stewart Heater Co., Buffalo, N. Y......... 
Stow Mfg. Co., Binghamton, N. Y.......... 
ap al maaan Tele. Mfg. Co., Rochester, 


Sunbeam Incandescent Lamp Co., Chicago and 
New -York ` sec dcdda tess oaevesr ara 


Thompson Co., Chas. A., New York......... 
Thompson, Jos. H., Jr., New Kork: hescdewss 
Toerring Co., C. is Philadelphia, Pa........ 
Triumph Electric Co., Cincinnati, O........ 
Trumbull Elec. Mfg. Co., Plainville, Conn.. 
Trump Mfg. Co., Springfield, O...........4. 
Tulley & Ce.. Henry C., St. Louis, Mo...... 
Duinen Falls Machine Co., Turners Falls, 

PA ass. eoeeee eee theese ee eee se esrwe eee eee ereeeeene 


Underfeed Stoker Co., Chicago, Ill......... 
Underhill, C: Ry New Yorke. oc.: cscacecccis 


Vanderbilt, L. B., Paterson, N. J.......... 
Van Dorn-Elliott Elec. Co., Cleveland, O.... 
Vilter Mfg. Co., Milwaukee, Wis........... 


Wagner Elec. Mfg. Co., St. Louis, Mo...... 
Warner Arc Lamp Co., Muncie, Ind......... 
Warren Elec. & Specialty Co., Warren, O... 
Waterbury Co., New York...........- eses eo 
Western. Elec, Construction Co., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburg.. 
Westinghouse Machine Co., Pittsburg, Pa... 
Weston Elec. Inst. Co., Waverly Park, N. Ji 
White Co., The H. P., Ltd., Philadelphia, Pa. 
Whitlock & Co., O. S., West Orange, N. J. 
Whitney Elec. Instr. Co., Penacook, N. H... 
Wilmington Fibre Specialty Co., Wilmington, 
Del 


eoeeeveeeveeeseeeereeereeeereeeeeseereee D e 


Wirt Electric Co., Philadelphia, Pa......... 
Woodward Governor Co., Rockford, Ill...... 
Worcester Elec. Mfg. Co., Worcester, Mass.. 


Yost Elec. Mfg. Co., Toledo, O.......-..+- 
Zeller Book Co., Geo. A., St. Louis, Mo... .56, 


O other electrical paper 
reaches so many 
actual buyers and users of 


electrical and steam 
machinery as the American 
Electrician. 


COMPETITION ANNUNCIATORS 


PATENTED 


BELL IN PLACE. BELL KEMOVED. 
A TO SEND FOR FULL DESCRIPTION 
It Will Pay You OF THE COMPETITION 


Make known your wants and let us quote prices before placing orders for contracts 
already secured, or in estimating for new work. 


PARTRICK, CARTER & WILKINS CO. 
Manufacturers of ELECTRICAL HOUSE-GOODS 


22nd and Wood Sts. Established 1867 PHILADELPHIA 


SOP NE 


FLAT. SPIRAL oR VOLUTE 


CATALOG MAILED ON APPLICATION 


THE WALLACE BARNES CO. 
BRISTOL CONN. 


New Model Whitney Bridge 


Range, .001 ohm to 11 megohms. Re- 
; versing plugs done away with. Only 
Sithe one em ouma we sat iei MEET IO four plugs to be manipulated in rheo- 
Sci pece cet sebuah tases: FETEEEIEETTTE [| stat. New form combination keys. Fit- 
ted for Murray and Varley tests. Ex- 
Sie Hes ternal batteries and galvanometer can 
ceauce sta \ NG al re be used when desired. Batteries self- 

— contained. 


wee Sen veer t a: 
AL iS TRUMENT co 


THE BEST BRIDGE FOR 
ALL AROUND WORK 


Send for discounts. 


Whitney Electrical 
Instrument Co. 


General Sales Offices, 
MACHADO & ROLLER 


421 Monadnock Bidg., Chicago, Ill. 203 Broadway, New York City, N. Y. 


List Price, $65.00 


I2 


Wanted -- Light 


Of all lamps an arc lamp will 
give me clear white light most 
economically. 


I want the best lamp at a fair 
price. 

By “Best Lamp”. I mean first of 
all, a lamp which will give a 
steady white light to-day, to- 
morrow and every day for 
years to come. 


I want an arc lamp which will 
require a minimum of looking 
after—attendance. 

—a lamp which will be eco- 
nomical of carbon, glass and 
labor—in short—a lamp which 
will bring the greatest return on 
the money invested. 

These requirements are fully 
met in Toerring Arc Lamps. 

200-300 hours Carbon Life, 
Magnets and Resistance. 


Can’t burn out. 


Life of inner globes often ex- 
ceeds three years, and will aver- 


age over one year. 

Bulletin No. 6 will tell you all 
about it, or we will send you a 
lamp for 30 days’ trial. 


AMERICAN ELECTRICIAN 


Copyright, 1905, by 
The J. L. Mott Iron 
Works 


iron Arc Lamp 
Poles 


Electroliers 
Gas Lamp Posts 
Brackets 


Catalogue and Price- 
list on application 


The J. L. MOTT 
IRON WORKS 


84-90 Beekman Street 
NEW YORK 


AMERICAN 
STORACE CELLS Ate tHe_sest 


SEND FOR DESCRIPTIVE CIRCULAR 


AMERICAN BATTERY CO. 
169 South Clinton St., Chicago, Ill. 


Established 1889. 
Y O UFR 


PROTECT Sras 


Send for Inventor's Primer. 
No patent, no fee. Established 1864. 


MILO B. STEVENS & CO. 
808 14th Street, = Washington, D. C. 


Branches at Chicago, Cleveland and Detroit. 


Michigan College of Mines 


A state institution making use of an active 
mining district. For Yearbook and Record 
of Graduates apply to 


PRESILENT OR SECRETARY, HOUGHTON, Mica. 


Copies of any electrical 
book published will be 


sent postpaid on receipt 
of price by 


= MeGRAW 
PUBLISHING CO. 


114 LIBERTY ST. 


NEW YORK 
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CLASSIFIED 
LIST OF ADVERTISERS. 


AIR BRAKES. 
Westinghouse Traction Brake Co., Pittsburg. 


AIR RE Pesaro 
, Dayton, cor 


Platt Iron Works Co 

Westinghouse Traction Brake Pittsburg. 
ALTERNATORS. 

Bullock Elec. Mfg. Co., Cincinnati, A ata 

General Elec. Co., Schenectad p N. 


Stanley-G. I. Elec. M 1E Co : teestield,” Maie 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
ANDUN TATON: & 
ectrie Appliance o; 
Manhattan Elec. Su Te n F York. 


Partrick, Carter & 


, kins Co. . Philadelphia. 
ARMATURE DISCS. 
Parsell & Weed, New York. 
Wilson & Smith, Worcester, Mass. 


ASBESTOS. 
Johns-Manville Co., H. W., New York. 


AUTOMATIC MACHINERY, 
M’Giehan & Co., New York. 


BALL BEARINGS. 
Hess-Bright Mfg. Co., Philadelphia, Pa. 
BATTERIES. 
American Batt Co., 
Eastern Carbon Warns, Fe Jersey “city, NJ J. 
Electric Appliance Co. 
Electric Equip. & Saath C Co, Bu Pa. 
Electric ride Ve Battery Co. .» Ph phia. 
Empire State Battery Co., ee York. 
General Storage Battery Co., New or 
Gould Storage Barter? Co., ‘New Y 
Manhattan Elec. pply Co., New otic 
Partrick, Carter E Wilkins Co., Philadelphia. 
m., New York. 
Semi Dry Battery Co., Newark, N. J. 
BELLS. 
Electric Appliance Co. ry Cnirago, Til. 
Holtzer-Ca ot Elec. » Brookline, Mass. 
Manhattan Elec. $0 - Co., Bale York. 
Partrick, Carter & Wi tkine Co » Philadelphia. 


BELT DRESSING. 
Cling-Surtace Co., Buffalo, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


BELTING. 
Chicago Rawhide Mfg. Co., Chicago, LIL 
Shultz Belting Co., St. Louis, Mo. 
BLOWERS. 
American Blower Co., vet Mich. 


De Laval Steam Turbine Co +. Trenton, N. J 

Diehl Mfg. -Co., Elizabethp« N 

Electric entilating Be eo. i. 

Sturtevant Co, B. F., Hyde Park, Mass. 
BOILERS. 


Babcock & Wilcox Co., New York. 
Harrison Safety Boiler Works, Phila., Pa. 
Keeler Co., Er Mok liamsport, Pa. 

Leffel & Co., Springfield, Ohio. 
Murray Iron Works” 0., Burling on, Ia. 
Platt Iron Works Co., Dayton, O io. 


BOILER TUBE AND FLUE CLEANERS. 
Lagonda Mfg. Co., Springfield, 
Liberty Mfg. Co., Pittsburg, Pa. 
BOOKS. 
Audel & Co., New York. e 
Cleveland Armature Works Cleveland, O. 
Cushing, H. C., Jr., New York. 
McGraw Publishing Co., New York. 
Spon & Chamberlain, New York. 
Tulley & Son, Henry ` St. Louis, Mo. 
Zeller Book Co., Geo. A., St. Louis, Mo. 


BOOSTERS. 
C. & C. Electric Co., Garwood, N. J. 


BORING TOOLS. 
McCrea & Co., Jas., Chicago, Ill 
BOXES, JUNCTION, icp ta ETC 
ssert Electric n. , Utica, N N. Y. 
D. & W. Fuse Co., Poias R. I. 


BRUSHES DYNAMO AND MOTOR. 
Copley-Senior Carbon Co., New York. 
Valley Vitae Carbon Brush Co., New Yerk. 
Wirt Elec. Co., The, Philadelphia, Pa. 


CABLE MACHINERY. 
Aiton Machine Co., New York. 

CARBONS. 

Eastern Carbon Works Jersey, City, N. J. 

National Carbon Co., Cleveland , O. 

E N Hugo, New York. 


Lunkenheimer Oos aera A Oai. 

Ebo hor Bronze Smelting Co. oon 

Smith, S. Morgan Co., York, Miiri (Iron. 
CHAINS,’ 

Jeffrey Mfg. Co., Columbus, O. 
CHAINS IFOR ARC LAMPS. 

Oneida Communny, Oneida, N. Y. 
CIRCUIT BREAK 

Cutter Co., Philadelphia, Pa. 

ohns-Manville Co., W., New York. 
ouse Elec. & Mtg Pittsburg, Pa. 


CAST 


CLAMPS a Gia, th i 
cCrea as icago, 
CLEATS. 

Murdock, H. D., Pittsburg, Pa. 
CLIMBERS. 

Klein, M. & Son, Chicago, Ill. 
CLUSTERS 


rink, P., New York. 
CLUTCHES, FRICTION. 
Turners Falis, Mass. 


lley Vitae Carton Paa Co., N. Y. 
McLenna K. & Co., Chicago, lil’ 
COMMUTATORS. 
Homer Commutator Co., Cleveland, Ohio. 
qordan Bros., New Yor 
an Dorn-Elliott Elec. “Co., Cleveland, Ohio. 
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Classified List of Advertisers Continued. 


CONDUIT. eiti ee 
American cular Loom Chelsea, Mass. 
Gest, G. M., New York. : 
Sprague Electric Co., New York (Interior). 


CONI PaE T HY Mfg. Co., Mil w 
utler-Hammer 0., wau is. 
Federal Elec. Co., North Girard, te 


Wirt Electric Co., Philadelphia. 


CONVEYORS, COAL AND ASHES. 
{ofrer M . Co., Columbus, O. 
k- i sngineering Co., Phila., Pa. 


COOKING DEVICES, ELECTRICAL. 
Am. Electrical Heater Co., Detroit, Mich. 


CORRESPONDENCE SCHOOLS. 
American ool of Corres., Chicago. 
International Corres. Schools, Scranton, Pa. 


CRANES AND HOISTS. 
Sprague Electric Co., New York. 


CRUCIBLES. 

McCullough-Dalzell Crucible Co., ee 
CUT-OUTS. 

D. & W. Fuse Co., Providence, R. I. 
DRILLS. 

Cleveland Twist Drill Co. T 0. 

Morse Drill & Mach. Co., New Kew Bedford, Mass. 


Standard To Co., Clevelan 


DYNAMOS AND MOTORS. 

ees Blower Co., Detroit, Mich. 

Bartz gant & Brown, Hornellsville, N. Y. 

Bell kozie Motor Co New Yor 

Bullock Elec. M ar Co Cincinnati, 0. 

Burke Electric Co., Erie, P a. 

C. & C. Electric Co., Garwood, ar 

Century Electric Co., St. ph: 0. 

Crocker-Wheeler Co., Ampere, N. J. 

De Laval Steam Turbine Co.” Treato ton, x- d 

Eck Dyn. & Motor W 

Elbridge Elec. Mig. ‘ce o» Elbridge, N. ge Ny 

Electro-D Bayonne, 

Emerson Elec. Mfg. ’Co., St. Louis, 

berg’s E. & M. Wks., St. pa Mich. 
Federal Electric Co., North Girard, Pa. 
General Electric Co. . Schenectady, N. Y. 
Holtzer-Cabot Elec. Co., Brookli Mass. 
Kentucky Elec. Co., Owensboro, Ky. 
McGiehan & Co., » New York. 
Missouri Elec. Motor Co., St. Louis, Mo. 
Morgan-Gardner Elec. Co., Chicago, n. 
Motor Co., Woro Mass. 

Parsell & Weed, New York. 
Peerless Elec. Sige Waren, Ohio. 
Robbins & Myers Co., Ce Koch field, i 


Rochester Elec. Motor ester, N. Y. 
spra sS Co., New Y A a 

tanfey.G. I ale. Mfg. Co., Pittsfield, Mass. 
Siow fg. £ aa gr Binghamt on, Y. 


Sturtevant, ras e Park, Mase. 
Thompson Co., Gan A., New York. 
Triumph Electric Co., Cincinnati, O. 
Wagner Elec. Mfg. er St. Louis, Mo. 


Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 


ELECTRICAL HOUSE GOODS. 
Electric eee Co.. Chica 
Partrick, Carter & Wilkins gt Philadelphia. 


ELECTRO-MEDICAL APPARATUS. 
Partrick, Carter & Wilkins Co., 
Pignolet, L. M., New York. 


ENGINEERS AND CONTRACTORS. 
Arnold Co., Chicago, lil. 
Bates, Putnam A., New York. 
Bailey Fred. ae co Socal a 
Byllesby & Co., H. gas 
Cornell, T. S., Kalintas 
Dodge & Day, Pale: hia, Pa. 
General aig fag enectady, 
aaa H H., Se Louis, 
ay fg. Co. Columbus, 0.” 
ohler Bros. Chicago, Ill 1. 
Richardson Epere Co., Hartford, Conn. 
Ruebel & ee St. Louis, Mo. 
Vanderbilt, Paterson, N. J. 
Western Elec. Construction. Co St. Louis, 
Westinghouse Elec. & i Buusbarg, 
Westinghouse Mechs Co. Eea P 


ae GAS ‘AND GASOLINE. 
lis-Chal Imers Co., Milwauk Wis. 
hates Diesel Fore. — ew York. 
Mietz, Au t, nen 
Otto Gas ngine Co “Philadelphia, Pa. 
Westinghouse Machine Co itsburg, Pa. 


ENGINES, STEAM. 
lis- Chalmers Co„ Milwaukee, Wis. 
Blower Co., A pcs Meng 
American Engine Cò., Boun rook , N. J. 
Atlas Engine Wor Indianapolis, ‘Ind. 
Backes engine’ & ‘sales 
ucke ngine Co. em 
Cooper, Th eC. & G. Co Co., Mev Vernon, O. 
Harriborg Foundry & Machine Works, Har- 
urg, 
Hosven.” Owens, Rentschler Co., Hamilton, 


Ohio. 
ide, yt & ae Sprin d, Mil. 
& Co., Jas., sprineteld, O. 

Iate Gue &. Mch. Co., New soe 
Murray Iron Works wes Burl urliagton, 18 
New Britain eg ritain, Conn 

Engine Nee You 

Shepherd iuecring Co., Frankig, Pa. 


kinner Engine Co., Erie, ‚Pa. 
. F. Co., Hyde Park, Mass. 


Philadelphia. 


e ee 


Sturtevant, 


Vilter Mfg. Co., Milwaukee, Wis. 
Westinghouse, Church, Kerr & Co., New 


Westinghouse Machine Co., Pittsburg, Pa. 


EXHAUST HEADS. . 
Burt Mfg. Co., Akron, O. 
Sturtevant Co., B. F., Hyde Park, Mass. 


EXHAUST STEAM HEATING. 
Amer. Dist. Steam Co., Lockport. N. Y. 


FANS. 
American Blower Co., St toate Ma 
Centu Elecerle Co., St. 
Diehl __ Elizabeth re Ne 
Eck Benes a Motor Works, B evil, N. J. 
Electric Appliance Co. 
Electrical Equipment & Sut Pee rt taba: 
Electric Ventilatin ee cago 
Emerson Electric Ha Co., ago, N. Mo. 
Fort Wayne Elec. ira Bott pay No Ind. 
General Electric Co., Sch Y. 
Peerless Electric ay Warren, aTe, 
Robbins & Myers Co., aes har aa he 
Roberts Elec. Suppl Gi; Philadelphia. 
Roche, Wm., New k. 
Sprague Electric Co., "Nes York. 
stanicy y-G. I. Elec. Mfg. Co., Pittsfield, Mass. 


Sturtevant, B. F. Co., Hyde Park, Mass. 

Westinghouse Elec. & Mtg. Co., Pittsburg. 
FIBRE. 

Wilmington Fibre Splty. Co., Wilmington, Del. 
FILES. 

Barnett, G. & H., Co., Philadelphia, Pa. 
FILTERS OIL. 

rt Mf fp. Co., Akron, O. 

Lear Co., Pittsburg, Pa. 

Pittsburg Gage & “Supply .» Pitts Pa. 

Robertson, James L., & Son, New Yor 


FIXTURES, ELEC. AND COMBINATION. 
Electric’ Appliance Co., Chicago, IIL 
FLASHERS. 
Reynolds Electric Flasher Mfg. Co., Chicago. 


FUEL ECONOMIZERS. 
Sturtevant Co., B. F., Hyde Park, Boston. 


FUSES. 
Chase-Shawmut Co., Newburyport, Mass. 
D. & W. Fuse Co., Providence, R. I. 


GASKETS. 
New Jersey Asbestos Co., Camden, N. J. 


GEARS AND PINIONS. 

Chicago Rawhide Co., Ce erence 

New Process Rawhide Co., N. Y. 
GLASSWARE ELECTRIC. 

Byesville Glass Co., Byesville, O. 

Frink, I. P., New York. 

Holophane Glasa i New York. 

Phænix Glass Co., New York. 
GLOBES, SHADES "AND REFLECTORS. 


Byesville Glass Co., Byesville, O. 
Electric Appliance Co., Chicago, Ill. 
Frink, I. New York. 
Holophane Glass Co., New York. 
Pheenix Glass Co., New York. 
GOVERNORS (WATER WHEEL). 
Lombard Governor Co., Ashland, Mass. 
Woodward Governor Co., Rockford, Ill. 


GRATES. , 

Green Engineering Co., Chicago, Ill. 
GREASE. 

Keystone Lubricating Co., Philadelphia. 


HARDWARE SPECIALTIES. , 
Denison Mfg. Co., Warren, Ohio. 


HEATERS, PURIFIERS, FEED-WATER. 
Harrison Safety Boiler Woks Philadelphia. 
Hoppes Mfg. Co., Springfield O. 

Pittsburg Gage & Sup. Co., Pittsburg, Pa. 
Platt Iron Works Co., Dayton, Ohio. 
Stewart Heater Co., Buffalo, N. Y. 


HEATING AND VENTILATING APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Boston. 


HEATING APPARATUS, ELECTRICAL. 
American Elec. Heater Co., Detroit, Mich. 
Johne-Manville Co., H. W., New York. 


HYDRAULIC MACHINERY. 

Aiton Machine Co., New York. 

Pelton Water Wheel Co., San Francisco, Cal. 

Platt Iron Works Co., Dayton, Ohio. 
INDICATORS. 

American Steam Gauge & Valve Mfg. Co., 

Boston, Mass. 
Li por Steam Specialty & Supply Co., 
ewark, N. 
Robertson, Jas. L. & Son, New York. 


INJECTORS. 
Lunkenheimer Co., ganenn Ohio. 
Penberthy Injector Co., Detroit, Mich. 


INSTRUMENTS, ELECTRICAL. 
Bristo , Waterbu , Conn. 
Cutter Čo., Philadelp ia, Pa. 

Diamond Meter ge Peoria, Ill 
Eldredge Ele Mf ; Coa m ayette Ind. 
ec. » New 
Electrical aeons ig. Co. Spr Va 

Electric Appliance Co., Chic 
General Electric Co., Schenectady 'N. Y. 
Keystone Elec. Instrifment Co., Philadelphia. 
Machado & Roller, New York. 

ets L. M., New York. 
Ro nstrument Co. .» Detroit, 
Queen & Co., Philadelphia, Pa. 

angamo Electric Co., S d, Ii. 
Simplex Co., The, Newar . J. 


Classified Index continued on page I 


Queen Instruments 


Queen Amagnetic 
Meters 
Especially designed for 


SMALL SWITCHBOARDS 


Nickeled Case 
Open Front 
Long Scale 
Uniform Divisions 
High Resistance 
All Ranges 
Low Price 
Many other styles. Write 
for catalogues 


QUEEN & CO., Inc. 


1010 Chestnut St., Phila., Pa. 


Testing Sets 


Queen Decade Port- 
able Testing Set 


For measuring Resistance 
and executing about 20 other 
important tests. 

This is a mighty useful 
instrument. 

Circular 403. 


AMERICAN 
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The Keynote of High Accuracy 


among Electrical Instruments is sounded by 


SIMPLEX 
INSTRUMENTS. 


They are guaranteed to maintain permanent high ac- 
curacy against any kind of jar, continued vibration or 
atmospheric change. This hardiness in construction is 
backed up by low cost. Don’t you think it wise to ask 
for full particulars? 

Send for Catalog B. 


THE SIMPLEX COMPANY 
54 Nassau Street, = - Newark, N. J., U. S. A. 
N. Y. City Selling Agents: The E. A, Wilhelmi Co., 93 Reade St. 


MELLER-BARMMAM, NEWARK, N. 2 


| REG TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO.|IMITED, 
|2200 WASHINGTON AVE. PHILADELPHIA. | 
ELEPHANT BRAND PHOSPHOR-BRONZE ` ') 
INGOTS,CASTINGS,WIRE RODS,SHEETS,ETC. 
— DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 
ORIGINAL anp Sore MAKERS IN THE U.S. 


C4 


Phaaph 


Zi a 


SAN OAM O 
METERS 


For Direct-Current Circuits 


SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


For 


Dust and 
improved 


EORIA IGL. U 5A, 


WITH CASE 


TYPE F 


For Alternating Current 


Moving parts are extremely light, insuring a 
highly sensitive and accurate meter. 


Write for prices and descriptive literature. 


PEORIA, ILL., U. 3. A. 


ELECTRICIAN 
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| Investment or Expense? 


You can buy electrical instruments at most any 

price. Look for cheapness and the cost is ex- 
| pen3se—expect no returns—expect added expense 
to keep the things 
fairly useful, expect 
constant undetect- 
ed losses in your 
plant. 

Pay a little more 
for quality — make 
quality your chief 
requirement—buy 


i 
T ee Se ee ee ee eS ee 


tie 


Keystone 
Instruments 


and the cost is an 
\ investment that will 
A return your capital 
f plus good interest. 
See catalogs 12 and 
13. 


Keystone Electrical, Instrument Co. 
Ninth St. and Montgomery Ave., Philadelphia 


New York: 114 Liberty Street Boston: 170 Summer Street 
Chicago: 165 S. Canal Street 


When Writing to aabertisers please mention 
AMERICAN ELECTRICAN 


ELECTROMAGNETS 
and SOLENOIDS 


SPECIALTY—Calculation, pote and 
Construction of 

LARGE ELECTROMAGNETS AND SOLENOIDS 

TO PERFORM A GIVEN DUTY 

Also full line of Small Blectromagnets, Rieger 

Magnets, Solenoids, baa Induction Colls, 

Medical Induction Coils, Ruhmkoff Windings,Ges 


Lighting g Coils, Ges Bngine Spark Coils, 
erything in the Coil Line 


CHARLES R. UNDERHILL 


55 LIBERTY ST., NEW YORK 


Direct 


Bug Proof 
Censtructien 


METER CO. 


WITHOUT CASE 


— rd AT) 
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Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
Weston Electrical Instrument Co., averly 
Park, Newark, N. J. 


INSULATING MACHINERY. 
Aiton Machine Co., New York. 


T Bosscre Elec AND INS. eae NOY 


Hemingray Glass Co., Covington, Ky. 
penne Manville Co., H. W., New York. 


Murdock, H. D., Pittsburg, Pe 
Okonite Co., New York. i 
Standard Paint Co. 
Standard V 
Wilmington Fibre Specialty Co., 


JEWELS. 
Whitlock & Co., O. S., West Orange, N. J. 


KNIVES (POCKET). 
Devine Specialty Co., Indianapolis, Ind. 


LAMPS, ARC. 

, Adams-Bagnall Elec. Co., Cleveland, O. 
American Arc Pamp Co- ' Kalamazoo, Mich. 
Fort Wayne Elec. Works, Fort Wayne, Ind. 
Fox, A. (Theater) Brookl » N. Y. 

eral Elec. L» Schen Ye . Y. 
Toerring Co. J. Fhradep 
Warner Arc Tn Co. Muncie, ar 
Westinghouse Elec. & “Mfg. Co., Pittsburg, Pa. 


LAMPS INCANDESCENT. 
Bay State Lamp. Co., Danvers, Mass. 
Boston Inc. p Co., Danvers, Mass. 
aoe Ticantlescent Co., St. Louis. 
ui pment & Su pply Pittsburgh. 
A Testi ing Labo ratories, New York. 
Klemi Appliance Co., Chicago, Il. 
ctric Co., Schenectady, N. Y. 
a Co. -- Owensboro, Ky. 
McCandless & Co. W., New York. 
Monarch ee Mfg. Co Warren, O. 
New York & Ohio Co., pag Pie O. 
Sa er-Man Elec. Co., ‘Pittsburg, Pa. 
Sunbeam Incandescent. a oe rps 
Warren Elec. & Specialty Warren, O. 


LIGHTNING ARRESTERS. 
Garton-Daniels Co., Keokuk, Ia. 
General Electric Co., Sch enectady, N. Y. 
Westinghouse Elec. '& Mfg. Co., Pittsburg, Pa. 


LUBRICANTS. 
- Keystone Lubricating Co., Philadelphia, Pa. 


LOCOMOTIVES, ELECTRIC. 
Morgdn- Gardner Elec. Co., Chicago. 


LUBRICATORS. 
Lunkenheimer Co., Cincinnati, Ohio. 


MAGNETS. 
Underhill, C. R., New York. 


MECHANICAL DRAFT. 
American Blower Co., Detroit, Mich. 
Sturtevant, B. F. Co., Hyde P Mass. 
Westinghouse, Church, Kerr & Co., N. Y. 


METAL POLISH. 
Hoffman, G. W., Indianapolis, Ind. 


METERS. 
Diamond Meter Co., Peoria, I 
Duncan Elec. Mfg. Co., Lafa eite, pre 
Sangamo Electric Co., "Sprin Til, 
Westinghouse Elec. & Mfg. A r Pa. 


MINING MACHINERY. 
effrey Mfg. Co. ee Ohio. 
organ-Gardner ‘Elec. Co., Chicago: 


MODELS. 


- J. 


Indianapolis, Ind. 


Parsell & Weed, New York. 
MOTOR STARTERS. 

Federal Electric Co., North Girard, Pa. 

Westinghouse Elec. k Mfg. Co., Pittsburg, Pa. 

Denison Mfg. Co., Warren, O. 
NUMBERING AND DATING MACHINES. 
PACKING. 

France Packing Co., HW. New Pa 

ew Jersey Asbestos Co., 

Robertson, J. L, & Sons, New ge N 

Stevens & Co., Milo B., Washington, D. C. 
PHOSPHOR-BRONZE. 
PHOTOMETER STANDARDS. 

Electrical Testing Laboratories, New York. 

Robertson, Jas. L., & Son, New York. 
POLES, ARC LAMP. 
PORCELAIN GOODS. 

Crescent Elec. Mfr Co., Rochester, N. Y. 
POWER TRANSMISSION. 

Columbus, O. 
. Morgan Co., York, Pa. 

Eare 

Smith, S. Morgan Co., York, Pa. 
PUMPS. 

Platt Iron Works Co., Da ton, Ohio. 

Stewart Heater Co., Buffa O, N. Y. 


Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
NOVELTIES, ELECTRIC. 

Bates Machine Co., New York. 

Joane Meow Co., H. -, New X 
PATENT ATTORNEYS. 

Phosphor-Bronze Smelting Co., Philadelphia. 
PLANIMETERS. 

Mott Iron Works, J. L, New York. 

Freeman Elec. Co., E. H., Trenton, N. J. 

Piatt Iron Works “C Co., Dayton, Ohio. 

Rockwood Mfg. Co. 

De Laval Steam Turbine Co., Trenton, N. J. 

Classified Index continued on page l6 
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is limited only by the length of 
conducting wire on the reei 


For all-around portable 
work it has no equal 


Drilling, Tapping, Reaming, 
Emery Grinding 


A PORTABLE MACHINE 
SHOP IN ITSELF 


The Only Practical 
Electric Motor 


With an 
Infinite variety of speeds 


Within Extreme Limits 


SELF CONTAINED. 
STARTER OR RHEOSTAT 


THE RANGE 


of this combination of 


Flexible Shaft 


ooo AN 00. 
Multi-Speed 
Motor 


Shall we mail you Catalogue ? 


STOW MFG. C0., 


Binghamton, N. Y. 


NO OUTSIDE 


New York Office, 136 Liberty St, N.Y. 


General European Agents, 
SELIC SONNENTHAL å CO., 
85 Queen Yictoria St., London, Eng. 


I5 


AMERICAN 
ELECTRIC 
FLAT IRONS 


were sold by one Central Station in 
a year. The manager of that station 
says he expects to receive 


$10,000.00 


revenue next year from flat irons and 
other electric heating apparatus. 


132 
AMERICAN 
ELECTRIC 
FLAT IRONS 


were sold by another Central Station 
in thirty an; giving the company 


an income of $8.00 per month each, 
or annually. 


$1,056.00 


You can have the names of these 
people and write them yourself if 
you wish. 


The 


These flat irons were sold to people 
already on the lighting. company’s 
circuit. 

They cost the lighting company noth- 
ing for meter-reading or book- 
keeping. 

The profit on the irons more than 
paid the cost of advertising, selling 
and collecting. 

The revenue, therefore, from AMER- 
ICAN Electric Flat Irons is 80 per 
cent. profit to the lighting company. 


We Wish to Get in Touch 


with more lighting companies like 
the above—companies that can tell 
a good thing when it is brought to 
their notice. 


AMERICAN ELECTRICAL HEATER CO 
[Main Office and Factory, DETROIT, MICH 
Eastern Branch, 7 and 9 Warren St., New York City 


TRAN 


RN 


“ANN 1894. 


FLASHERS 


to the merchants of your city and make a 


fine profit for yourself. Every merchant 
with an electric sign wants one and mer- 
shants who haven’t electric signs should 
install them, because the Reco Flasher 
makes them 10 times as attractive and 
saves 50 per cent. of the expense of the 
current. The Reco has no weak parts. It 
is strong, simple and the most perfect 
flasher in the world. Write for particulars. 


Reynolds Electric Flasher Mfg. Co. 


223 Fifth Avenue, Chicago. 
FOR INSTRUMENTS 


JEWEL AND METERS 


WRITE FOR PRICES AND SAMPLES 


O. S. WHITLOCK & CO. 


243 Watchung Av., West Orange, N. J. 


C=-W Motors and Generators 


will not be mentioned again in this maga- 
zine. For further information see the ad- 
vertising columns of the Electrical World 
or address Crocker-Wheeler Company, 
Ampere, N. J. 


Peerless 
' Motors 


WARREN, OHIO, U. S. A. 


O 
FANS, TRANSFORMERS, GENERATORS 
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Paraffine 
Insulating Compound 
QUICK DRYING BLACK 


As good after two years as after 
two days 


Write us for a free sample 


Macon-Evans Varnish Co. 


Pittsburgh, Pa. Chicago, Ill. 


Automatic Numbering Machine 


Model No. 50 with indicator 
PRICE, $15.00 
Made entirely of steel. 
Numbers Consecutively 
— Duplicates and Re- 
eats. Adapted for Pay 


olls and Genera! Office 
Use. 


so other models for vari- 
ous requirements. Write 
us your needs. 


The Bates MachineCo, 


346 rte N 
NEW YORK, U. S. A. 


Miltei cated de st. nee 
Lane, London, ng. 


123456 


FAC SIMILE IMPRESSION 


Dead Beat 
Accurate, Durable 
Guaranteed 


List Price $6.00 
iaciuding leather case 


3 Volts 
30 Amperes 
Send for Catalog 


ROBERT 


46 Shelby Street, 
DETROIT, MICH, 


MOTOR WORKS 


Belleville, N. J. 


TRADE MARK 


See Pages 35, 36, 37, 38. 


THES STUDENTS ENGINE 


is a strictly new Electrical Toy 


Every Electrical Dealer should have a stock of 

.. these for Holiday trade as the Boys (your future 
customers) will certainly call for them. Retail 
price, $1.25. 
' States, delivered for $1.50. 


Sample sent anywhere in United 
Will be great seller. 


ae ’ Write for description and quotation. 


THE DENISON MEG. CO., 


Warren, Ohio. 


INSTRUMENT CO. 
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RAILWAY SUPPLIES, gaa 
neral Electric Co chenectady, 
Westinghouse Elec. & Mtg. Co., 


RECEPTACLES. 
Electro-Dynamic Ce Bayonne, N. J. 
Freeman mess H., Trenton, 
Paiste Co., H. T., Philadelphia, Pa. 


REGULATORS, DAMPER PRESSURE. 
Davis Reg ulator Co., Chicago. 
D’Este Co., Julian, ‘Boston, Mass. 


REPAIRING, ELECTRICAL. 
Chicago Edison Co., Chicago, 
Cleveland Armature Works, eland, O. 
Heck, Louis, Newark, N. J. 
Van Dorn-Elliott Elec. Co. . Cleveland, Ohie. 


RHEOSTATS. 
Cutler-Hammer ae Co., Milwaukee, Wis. 
Cutter Co., Philadelphia, Pa. 
Federal Electric Co., North Girard, Pa. 
Westinghouse Elec. & Mfg. Co., Pittsburg, 
Wirt Elec. Co., The, Philadelphia, Pa. 


RIVETED STEEL. 
Pelton Water Wheel Co., San Francisco, Cal. 


RUBBER MILL MACHINERY. 
Aiton Machine Co., New York. 


SCHOOLS AND COLLEGES. 
Mich. College of Mines, Houghton, Mich. 


SECOND-HAND APPARATUS. 
Bell Electric Motor Co., New eo R 
Central Station Improvement ar 
Chicago House Wrecking Co luiga rag Ti 
ordan Bros., New York. 
hompson, Jos. H., Jr., New York. 


SEPARATORS, STEAM AND OIL. 


N. Y. 
ittsburg, Pa. 


N. J. 


Harrison Safety Boiler plas] eee 
Hoppes igs not a eS 
Platt Iron feld, 0. Ohio. 


Stewart aer fot Buffalo, N. Y. 
Westinghouse, Church, Kerr & Co., N. Y. 


SHADE HOLDERS. 
Paiste Co., H. T., Philadelphia. 


SIGNS, ELECTRIC. 
Reynolds Elec. Flasher Mfg. Co.. Chicago, IlL 
Colonial Sign & Insulator Co., Akron, O. 


SOCKETS. 
Crescent Elec. ME Co., Rochester, N. Y. 
Trumbull Elec. M . Co, Plainville, Cona. 
Yost Elec. Mfg. ce, Toledo, O. 


SOLDERING IRONS. 
Emmelmann Bros. Mfg. Co., Indianapolis, Ind. 


SPRINGS. 
Barnes Co., The Wallace, Bristol, Conn. 


STEAM SPECIALTIES. 

American Steam Gauge & Valve Mfg. Coa, 
Boston, Mass. 

Crosby Steam G & Valve Co., Boston. 
Davis ors snag Chicago. 
D’ Este Talian. "Boston, Mass. 
Harrison y Kone Boiler Works, Phils., Pa. 
Lippincott seen Specialty & Supply Ce, 


ewark 

Lunkenheimer , Cincinnati, O. 

Penberthy Injector Co., Detroit, Mich. 
STEAM TRAPS. 

Albany Steam Trap Co., Albany, N. Y. 

American Blower Co., ' Detroit, Mich. 

Davis Regulator Co. ‘Chicago. 

D’Este Co., Julian, Boston, Mass. 

Platt Iron Works Co., Dayton, Ohie. 


Ce ee E ri Co., Chi 

reen Engineering ie cago, IlL 
Underfeed Stoker Co., Chicago, IIL 
Westinghouse, Church, Kerr & Co., N. Y. 


SUPPLIES, ELECTRICAL. 


American Elec. aver Co., 
Chase-Shawmut Co., New eer gar « 


Electrical Equip. & Supp poy Co Fie oh Ta Pa. 
Electric A pliance Co 
General Elec. Co., Sch 
Jonnas Man Co, H. W., New York. 
anhattan Elec. Sepp! M Co.„ New York. 
Partrick, Carter & lkins Co., Philadelphia. 
adelphia. 


Roberts Elec. Supply Co. 
Westinghouse Elec. & Mig. Co., "Pittsburg, Pa 


SWITCHES AND SWITCHBOARDS. 
Bossert Elec. Construction Co., Utica, N. ¥ 
C. & C. Electric Ço., Garwood, N. J. 
Caas Shawmut Co. l Pe Mass. 

, Philadelphia, Pe o 


Hart A Hegeman Mfg. Co., ie cond, Conn. 
Hart Mfg. Co., Hartford, Conn. 
Pringle, W. T., Philadelphia. 


Waterbury & Co,. 
Westinghouse Eke & Mfg. Co., cipin, Fa 
White, H. P., A Philadelphia, 
Worcester Elec. Nite. Co., Worcester, Mass 


TAPS AND DIES. 
Carpenter Tap & Die Co., Pawtucket, R. L 
Standard Tool Co., Cleveland, O. 


TELEPHONES. 
Automatic Electric Co., Chicago, Il. 
Electric Appliance Co., Chicage, ID. 


Classified Index Continued en Page 18. 
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Sturtevant Generating Sets 


> 
= 


LETE 


With high grade vertical 
engines are built in a 
line of 14 sizes from 3 
to 50 K. W. We build 
22 other sizes in hori- 
zontal and vertical com- 
pound types. 
Ne a Ne 
Bulletin 63 tells you 
all about them. 


Ne NE NG 


B. F. STURTEVANT Co. 


BOSTON, MASS. 


General Office and Werks, Hyde Park, Mass. 
p New Yerk Philadelphia Chicage London 


Designers and Builders of Heating, Ventilating, 
Drying and Mechanical Draft Ap aratus; Fans, 
Blowers and Exhausters; Steam nes, _ Elec- 
tric Motors and Generating Sets; Fuel Econo- 
mizera; Forges, Exhaust eads, Steam Drape, 

C. 4 


SPON & CHAMBERLAIN’S BOOKS 


ARE ALWAYS ACCEPTABLE AS XMAS GIFTS. 


Management of A NEW BOOK 
Electrical Tramways, Alternating Currents, 


£ ea By Bowker, C. E. 
LECTRICAL The author has endeavored in this book to Being 


cover the subject of electrical traction from both 


INSTRUMENTS a commercial and economical standpoint, as thor- Vol II—THOM PSON’S 


AND esting oughly as possible. It is divided into three sec- 


aoe One treats of the fundamental prin- DYNAMO. 


ciples and management, equipment, financial 
considerations, depreciation, etc. 


NH.S CH 
SCHNEIDER 


Section Two covers possibility of carrying mer- ° e : 
chandise, charges, terminals, rates, etc. P 868 pages, 546 illustrations, 15 
Section Three covers rates of fare, transfers, 
collection of fare, inspectors, advertising in cars, colored plates and 24 large fold- 


jii ing plates. 
PRICE $3.25 NET POSTPAID 8 P Send for Terms 


Principles of Care and Management of 
Electrical Power. Electric Power Plants, 


By A. H. BATE. ae 
ap New Edition. 
A NEW BOOK. Just Out. 


ELECTRICAL INSTRUMENTS AND TESTING. 
By Norman H. Schnelder. 


The latest and most complete book on this sub- 
ject, containing chapters on the Electric Motor, 


You should have this book because it is upto Magnetic Principles, Electric Measurements, the Thoroughly revised and greatly 
date. It contains a complete chapter on Testing Dynamo, Construction of Motor, Open and Closed 
hes wo ph pag ac expl e y wt oe Motors. Care of Dynamos and Motors, Motor- enlarged. Nearly 300 pages 
OOK, J esta g e ire u 1| AA OCCU { e y a : o x z = t f ~ nie 
any is sha Siran abe ar r-house, telephone Starting Switches, Speed Control of oe and 205 illustrations. Send your 
3 , , - a F ` ` 2 FT ee > 
exchange, cable-laying and constructors’ work Distribution Syste m, Cost of ; Electrica ower, 
in the field. 210 pages. Over 100 illustrations Installing and Connecting, Electrical Driving. name and address for full par 
audtaWes. Fol Umplesther,§2. Cloth, $1. 200 pages. 65 illustrations. Cloth, $2. ticulars. 


SPON & CHAMBERLAIN, 23 a.€. LiBERTY st. new york. 
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Central Station Supplies 


of every description kept in stock ready for shipment on shortest notice. 
We are making a specialty of lamps this fall and are making immediate shipment of all 
orders for standard lamps by express prepaid when ordered in package lots. | 
The “Shelby ” at 18c. ea. and ‘“‘Esco” at 16c. ea. cannot be beaten. Just order a 


package and let us prove it to you. 


ELECTRICAL EQUIPMENT A SUPPLY CO., >°°333,:SESONB, AVENUE 


: fled List ef Advertisers—Continued _ Electric Appliance Co., Chicago, I. 


Works, Fort 
i sir Tete Ee eh agent l a 
ayette Elec. i Da iai » in 
Manhaitan lee. $ Suppi ar up. Con a Your u Moloney Elec. Co Co St. Louis, Mo. 
i New York Piz £ wy New Aig Peerless Elec. Co., Warren, Ohio. 
Stromberg: ‘Cason Tel. Co., Rocheta N. Y. Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
‘TESTING LABORATORY. TURBINE ‘GOVERNORS. ae 7 
ernor Co., ton, Mass. 
Electrical Testing Laboratories, New York. Woodward Governor Co., Rockford, Ill 
R-DIM MERS. TURBINES, STRAN 
THEATER Hammer Mfg. Co., Milwaukee, Wis. Allis-Chalmers .. Milwaukee, Wis. 
Wirt Electric Co, Philadelphia, Pa. De Laval Steam - Purbine Co., Trenton N. J. 
General Electric Co., Schenecta gu, N. Y 
TOOLS. : Hooven, Owens, Rentschler Co., kanton ‘O. 
Klein & S M. (Linemen’s) Chicago, Ill. Westinghouse Machine Co., E. Pittsburg, Pa. 
Devine Sp Saale Co., g ncanapols nd. VALVES. 
poeu Elec. Su ly Philadelphia. Am. Steam Ga & Valve Mfg. Co., Boston. 
Standard Tool Cleveland, rb. Crosby Steam G r Valve Co., Boston. 
avis ator 
TORCHES. Davis Regulator Min’ Cex Teer: N.Y. 
€mmelmann Bros. Mfg. Co., Indianapolis, Lunkenheimer Co., Cincinnati, O. 


: d. 
Roberts Elec. Supply Co., H. C., Philadelphia. | VARNISHES. 


Macon-Evans Varnish Co., Pittsburg, Pa. 
HRANSFORMERS. Standard Varnish Works, New York. 
American former Co., Newark, N. J. | WATER PIPE AND FITTINGS. 
eerie "Elec. Co., Crawfordsville, ing Pelton Water Wheel Co., San Francisco, Cal. 


INSULATING 
TAPE 


STANDARD FOR 19 YEARS 
MANUFACTURED SOLELY BY | 


THE STANDARD ‘PAINT. COMPANY. ae sae 100 WILLIAM STREET, | NEW YORK. 


ELDREDGE BATTERY VOLTMETER Dead Beat 


A very convenlent and practicalinstrument for all users of Batteries, either primary or storage - 
ECLIPSE AMMETTE R 


O to 15, O to 20 Amperes A 
“READY TO USF,” with flexible cord attached and contact spur in[i/f> ç 
case, which, by turning thamb nut, is drawn back into case, when carried iHi 
in pocket. Can be used in any position, and works in either direction of cur- 
rent. Is oreviios with a neat kid-leather case, 


ELDREDCE ELECTRIC MFC. CO.. SPRINGFIELD, MASS., U.S.A. 


WE HAVE AN N ELECTRICAL] REMEDY 
Most buyers of potnem supplies 
have been suffering and 
patiently with the plague nown 
as SLOW SHIPM 
We have the abete ana it is g AND GOOD | 


known as PROMPT SHIP NN WE SELL 2 
MENTS. We have testimonials Say, Wad S Be 
as to the merit. Give our system a [ieee otis 

trial when in need. 


o 


WATER SOFTENING and PURIFYING SYS- 
. TEMS. 


Harrison Safety Boiler Works, Phila., Pa. 
WATER WHEELS AND TURBINES. 
Allis-Chalmers Co. 


ater Wheel Co. Garp Francisce, Cal. 
Ried Iron Works Co., 


WIRES AND CABLES. 
Electrical Works, Providence, R. 1 
Crcatcat Ins. Wire & Cable Co., 3, Trenton, 


Kellogg Switchboard h Sup. 

Okonite Co., Ltd., New York. 

Phillips Ins. Wire a Pawtucket, R. L 

cage John A » Trenton, N. J. 
ns. 


Y 
Standar d Underground Cable” Co., Pittsburg. 
Waterbury & .» New York. ° ne 


WIRE ROPE MACHINERY. 
Aiton Machine 


Co., New York. 


When writing to advertisers, please mention the 
AMERICAN Exscrrician. 


Talking Points for 
THE 
FOUR-TRACK 


NEWS 
Which Explain Its Emphatic Success 


Here are a few reasons why you want 
Tue Four-Track News on the readin 
table in your home. Look them over, thin 
them over—then send for a sample copy 
and see if you don’t think THe Four-Track 
News is worth $1.00 a year to yourself 
and your family. 

Its scope is confined to no geographical 
section; the world is its field. 

It instructs, 

It entertains, 

It’s different. 

It is a universal favorite. 

It is always and forever up-to-date. 

It is a great help to students in history 
classes. 

There is much in every issue of educa- 
tional value to every reader, 

It is entertaining to the father and mother 
as well as to the children. 

It is eloquent with bright, brief, valua- 
ble articles and superb pictures. 


Subscriptions, $1 a Year; Foreign Coun- 
tries, $1.50; at News-stands, 10 
Cents a Copy. 


A sample copy and our special terms 
to agents will cost you nothing. Send 
your address and two references to 
Georce H. Danrets, Publisher, Room No. 

137, 7 East 42d St., New York. 


3 
FACTORIES, BARE AND WEATHERPROOF WIRES i: ae 
Perth Amboy, N. J. Sta n d ar d LT aS Laat — 
3 U d d AND CABLES Fhiladelpšia, Pa, 1925 Bets Bldg. 
se A jg Rubber, Paper, Fibre, Street ndergroun nee sceurity Bi 
RETEN Cal. Railway, Telegraph, Telephone and Electric Light Wires and Cables E; a b Í e C "o Boston, Name. Delta Bide. Bids 
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C. H. WacexNseIL, Treasurer. C. R. REMINGTON, Jr., Sec 


AMERICANELECTRICALWORKS. 
| ` PHILLIPSDALE, R. I. 


Bare and Insulated 
Electric Wire, 


- Railway Feeder - 
and Trolley Wire, 


Cables for Aerial and Underground 
Use. 
New Yorx: W. J. Watson, 26 Cortlandt St. 


Curcaco: F. E. boba 135 Adams St. 
MonrtRrEAL: Eugene F. Phillips’ Electrical Wks. 


National Electrical Code Standard 


“0. K.” Weatherproof 
Slow-Burning Weatherproof 
and Ideal Wire 


PHILLIPS INSULATED WIRE CO. 


OFFICE AND FACTORY, PAWTUCKET, R. I. 


covere WIRES and GABLES 
For Every Service 


For Underground, 
Aerial and. Submarine 
use, ‘“ SAFETY” wires 
and cables have the 
endorsement of some 
of the largest users in 
the United States. ~- 


The SAFETY INSULATED WIRE & GABLE C0, 


114-116 LIBERTY ST., NEW YORK 


Frank N. Puituirs, President. Eucene R. PHILLIPS, Vice-president: 
retary. 


Magnet Wied 


Slow Burning Weather- i 
proof Wire 
"General Office and Works, WILKESBARRE, PA. 


N.Y, Office and Warerooms, Chicago Office, 
59 Dey Street. | 71-73 West Adams Street. 


THE WORLD'S GREATEST LUBRICANT 


If you are consulted regarding the lubrication of your 
machinery, why not consider KEYSTONE GREASE, the 
World’s Greatest Lubricant. Have it fairly*tried; the re- 
sult will astound you. 

One pound of KEYSTONE GREASE, on slow speed 
shafting with loose bearings; on engines, pumps, compres- 
sors; on high speed machinery working under heavy pres- 
sure; on the closest fitted bearings, will lubricate better 
and last longer than 3 gallons of high-grade oil, or 3 to 5 
pounds of any other grease or lubricating compound. 


FREE 
To any engineer who will agree to test a sample of KEY- 
STONE GREASE, we will send AN ENGINEER’S CAP, 
a large sample can of KEYSTONE GREASE and A 
HEAVY BRASS GREASE CUP. — 
In sending name and address, send size of tap, in which 
cup is to be used and H. P. of engine. 


KEYSTONE LUBRICATING CO. 
DEPT. A. PHILADELPHIA, PA., U. S. A. 


When you want 
HIGH GRADE in Dry Cells 
and Battery Specialties 
try the manufacturer that makes that 
kind ONLY Catalog for the asking 
52 Park Place 
WM. ROCHE New York City 
H ABLE PAPER INSULATED FOR 
. LIGHT AND POWER., 
` High and Low Tension 
Manila Sisal and Wire Ropo $ 
Manufacturers of ‘i 
SWITCH BOARDS AND 
PANEL BOARDS CA 
Alternating and Direct Curtent 
For Lowest Prices, Wire, Write or 'Prone 
Waterbury Co., 69 South St., N. Y. 
Long Dist. "Phone, 1316 John Factories: Brooklyn, N. Y. 


o. Rae Dm Ay ~ag o "ae ega ma a oe 
r Aes TOTEN Tow ee mAr A 
K JJ ecoe soe 
If you are still plundering along (pardon our possible boldness), with the ordinary Soldering Iron and Gasoline Furnace, you have in this little 
tool something very well worth considering. oaid that consideration, we have, awaiting yourcall, a little booklet that fairly floods this ques- 


tion with rational light. Shall we mail it?’ 


EMMELMANN BROS. MFG. CO., 


INDIANAPOLIS, IND., U.S.A. 
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FIBRE = 


SHEETS 


WILMINGTON FIBRE SPECIALTY CO., 
3rd AND SHIPLEY STS., 
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Cast-Iron Outlet Boxes were satisfactory years 
ago. Now, modern methods and keen competi- 
tion have forced them out. Drawn Steel Boxes 
have taken their place because they eliminate lost 
time in preparing the conduit hole, and there is 
no waste in breakage. A sharp blow of a ham- 
mer knocks the plug from a Bossert Drawn Steel 
Outlet Box, leaving a clean round hole. The 
most careless workman cannot break a Bossert 
Box. — 

When estimating on a close job, specify “Bos- 
sert Boxes’’—it will remove every element of 
chance. Specify Bossert Boxes in every case 
where you want to save money and render the 
best service. Write for our bulletins. 


Bossert Electric Construction Co. 
Office and Works, Utica, N. Y. 
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WILMINGTON, DELAWARE 


Boxes Save 
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l-T-E. 


Circuit Breakers 


When a man uses I-T-E he 
knows that he has the best. 
Built for every variety of ser- |. 
vice---equally desirable for the 
largest generator or the small- 
est motor. 


The Cutter Co., Philadelphia 


WE 


make WHITE SWITCHES 


Our Return Bend Contact is Not Excelled 
H. P. WHITE CO., Ltd., Wayne Junction, PHILA, PA 


For the sake of Safety 


equal to that afforded by a box, but without 
the expense and inconvenience, use the 


GLOBE SWITCH 


Provided with a porcelain cover 
that protects all parts. Cover 
need not be removed 'to a 
ope rate : ie os 
switch. 
Other 
good fea- 
tures. 

See catalog. 


1908 N. 6th St., Philadelphia 
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Latest-Improved 


NEW CODE knife-switches 
and fuse blocks, carried in 
stock ready to ship. Our 
New Bulletin No. 5 is now 


ready, and would be pleased 
to send itto you. Also cata- 
logues of panelboards, switch- 
boards, slate, etc. 


Worcester Electric Mfg. Co. 


42 Lagrange St. Worcester, Mass. 
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A Contented Customer 


At last my wants are well supplied, 
Although I have the others tried; 

Yet all good points for which | sought, 
Were in that ‘‘ SHAWMUT” Bushing, — 


Uses 


Shawmut 


Outlet Bushings 


HAVE YOU TRIED THEM? 


Then see Bulletin No. 31 


-CHASE-SHAWMUT Co. 
NEWBURYPORT, MASS. 


If it isn’t a Trumbull 
jt isn’t a 
“Panel Cutout” 


as 


You can’t carry panel boards in stock, because 
you can’t tell just what you’re going to need; but 
you can do better—you can carry a few Panel Cut- 
outs, and your wiremen can construct their panel 
boards at the very time they’re needed. 

When rough wiring, the wireman runs his branch 
circuits into the usual distributing box, and, when 

finishing up, puts in the necessary number of Panel 

f Cut-outs. 

a Besides saving much time and trouble, Panel Cut- 
outs save on the first cost, for a distributing board 
can be constructed with them at one-third the cost 
of a slate panel board. 

Order a few to-day, and see how much they’ll 
save you. 


The Trumbull Electric Mfg. Co. 


614 Woodford Ave., Plainville, Conn. 
New York, 136 Liberty St. . 
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THE TEST OF TIME 


TIME REVEALS ALL THINGS 


T is TIME that brings out the 
flaws and imperfections that 
when young were carefully hidden 
. by clever workmanship on me 
surface only. 


It is the- same TIME iat 


VULCABESTON has so very: A 


successfully withstood and ` still, 


stands. 


It is the same TIME that has 
shown VULCABESTON in its. 


true colors—the most efficient, 


durable, and reliable insulation | 


ever manufactured. 


VULCABESTON for years. 
has STOOD THE TEST and. 


proven its superiority over all 
other insulating materials. 

VULCABESTON has very 
. high insulating properties and 
‘preat tensile strength. 


It can be moulded into in- | 
numerable shapes suiting it for- 


all conditions and requirements. 


SHALL WE SEHD OUR CATALOG? 


NEW YORK 
MILWAUKEE 
CHICA 


H. W. JOHNS-MANVILLE G0. 


ROSTON Manufacturers of Asbestos and Magnesia 
er r ha Pips and Boller Covoriags, Asbostos 
a TS BURO Packings, Roofings, Etc, 
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The C-A Rotary 
Press Controller 


In the control of motor-driven rotary presses the two extremes of speed are 
demanded. Very slow speed for Setting up. the plates and threading in the paper, 
and “hurry up” speed to make up for delays in going to press. 

In most control systems, to obtain slow speeds a second motor is necessary. 
With the Cutler-Hammer Rotary Press Controller but one motor is required for 
both the slowest and highest speeds, and it also provides for a large number of 
intermediate speeds. At any and every speed it gives a steady motion to the press, 
and prohibits its jumping, no matter how heavy it may be loaded. 

This controller is so arranged that there is absolutely no arcing on the segments, 
the opening of the motor circuit being accomplished by the large solenoid shown 
in the cut. This solehoid is equipped with a carbon break and blow-out magnets 
for disrupting the arc. Protective devices are provided to quickly stop the press 
in case of accident. 

Our Bulletin No. 65 tells about this type. 


Cutler-Hammer Mig. Company 
MILWAUKEE, WISCONSIN 


NEW YORK BOSTON CHICAGO PITTSBURG 
136 Liberty St. 176 Federal St. Monadnock Bldg. Farmers Bank Bidg. 


TOOLS AND APPLIANCES 


FOR ELECTRIC LIGHT, RAILWAY, TELEGRAPH 


£ Ca lifo rn ia AND TELEPHONE CONSTRUCTION 
| i l TOOLS FOR ELECTRICIANS 
E. "a k 
This Winter 


The riches of health and the joys of a whole year 
are in a California winter. 

California is not far away. 

Fully two days nearer the Atlantic Coast than 
it was a few years ago. Correspondingly nearer 
from all Middle West points. 

Plan your winter’s trip NOW. 

The cost of tickets is the SAME by all direct 
lines. : 

The service, scenery and accommodations are 
DIFFERENT. 


On the Rock Island’s Southern route, via El Paso, there 
a fast through trains daily from Chicago and St. 
ouis. 

It is the line of lowest altitudes and longest level stretches 
—the quickest route. 

On the Rock Island’s Scenic route, through Colorado and 
Salt Lake City, there are Standard and Tourist Pullmans 
through without change. 


Write to-day for maps and booklets. 


Roberts Patented Alcohol Torch 


Rock Island Oe eee Do You Have Our Tool Catalog? Write for One. Mailed Postage Paid 


SGU emenaot 7" H. C. ROBERTS ELECTRIC SUPPLY CO. 


WHOLESALERS OF ELECTRICAL SUPPLIES 
905 ARCH STREET, PHILADELPHIA, PENNA. 
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Take a Leaf from the Experience 
Those Who Have ‘‘Tried Them A 


Le Valley Vitae 
Carbon Brushes 


peoporeroets i tii og 


ARE IN A CLASS BY THEMSELVES SS DN oS 


Self Lubricating, 
Greatest Conductivity. Never Spark 
Never Cut Commutators. 


Lowest Resistance 


Longest Wear 


,. GUARANTEED 


Will carry 100% more load than any other brush 


Write for prices giving full details 


LE VALLEY VITAE CARBON BRUSH COMPANY 


125 EAST 42d STREET 


KEEP IT CIRCULATING 
THE AIR. 


A DIEHL EXHAUST FAN WILL DO IT 


DIEHL MANUFACTURING CO. 


ELIZABETHPORT, N. J. 


BRANCH OFFICES 


BOSTON - 
126 Essox St. 


PHILADELPHIA 
1217 FilbertSt. 


BEW YORK 
S69 Broadway 


NFW YORK, U. S. A. 
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Is the ratio of usefulness of the Mur- 
dock Reversible Cleat to all others. 


Send for Samples and Prices. 


H. D. Murdock 


Station D Pittsburg, Pa. 


FAN-OLOGY 


8760 hours of hard work every 
pa is what the ILG self-cooled Ex- 
aust Fan is ready to do without get- 
ting HOT about it. It also is a 
CLEAN and TIDY FAN, for the Pa- 
tent Hood keeps it so. 

All these points commend them- 
selves to intending purchasers, espe- 
cially to Central Station men, who ap- 
preciate the advantages . obtained. 


Our Chicago sales alone show what 


merit our Fan possesses, as one fan 
sells another; reasons for it are brief- 
ly: Quality, Economy, Utility and Our 


uarantee, to operate where others 


fail. 

We solicit correspondence with 
Supply Houses and Contractors in 
regard to the sale of our Fans. 


ELECTRIC VENTILATING CO, 


253 E. Kinzis St., Chicago, itl. 
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COPLEY-SENIOR CARBON BRUSHES 


Generator and Car Motor 
: Absolutely uniform throughout—a feature lacking in all other brushes 
COPLEY: SENIOR f Guaranteed 


CARGON BRUSH 


Carry greater load than any other :: Wear longest 
Save enough on commutator to pay brush bill 
an a aa Are permanently self-lubricating 

a tac Non-sparking :: Non-cutting :: Noiseless 


Cobley-Senior Carbon Co., 463 Greenwich St., New York 


GEO. W. COPLEY, Pres. and Gen’l Manager 


HORNBERGER TRANSFORMER 


GUARANTEED 


SUPERIOR TO ANY OTHER MADE 


ASK FOR DESCRIPTIVE BULLETIN 


MOLONEY 


TRANSFORMERS 


Once Tried Always Used 


Because the 
Following 
Features Are 

Found in 


Them: 


Low Core 
ss. 
Great 
Durability. 
Close 
Regulation, 
Good 
Mechanical 
Construct’n. 
Neatness 
of Design. 
High All Day 
Efficiency. 
Low Copper 
Loss and 
Moderate 
Temperature 
Rise. 
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Write For Catalogue. 


MOLONEY ELECTRIC COMPANY 


7th and Hickory Sts., St. Louis, Mo. 


ELECTRO-DYNAMIC CO., - Hanover Bidg., Il Pine St., NEW YORK CITY 
FRANCIS RAYMOND, - oi d Colony Bidg., CHICAGO, ILL. 
WESCO SUPPLY CO > . >» ST. LOUIS, MO. 
VICTOR BRASCHI & 'ĊO., - > >. > ciry oF MEXICO, MEXICO 


QAR ET SE E a 
AARRRASAANSE 554, 


MANUFACTURED BY 


LAFAYETTE ELECTRICAL MFG. CO. 
LAFAYETTE, IND., U. 8. A. 


Five Reasons AUTOMATIC 


why Central Station » T Le RHEOST ATS 
Managers are finding gs 1E " 


it a matter of Econ- used with 
omy to use the H-I 


Transformers. | B EY All Types of Motors 
Reason No. 3: ma ace. -- 


Made in three sizes: 


High All-Day Efficieacy r - | a No. o for 5-734 and 1o-h.p. 


No. 1 for 15 and 2o-h.p. 
The H-I Transformer No. 2 for 25-30 and 35-h.p. 
is designed to give the 
highest efficiency at 
the average load for 


Will Start motor slow or 
quick as desired, 


the day. < Write for Circular and Prices. 


Crawfordsville ae © Federal Electric Co. 
Electric Company North Girard, Pa. 
Crawfordsville, Ind. 


ALSO MFRS. OF ELECTRIC MOTORS 
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INTERIOR CONDUIT 


AND STEEL ARMORED CONDUCTORS 
FOR ALL CLASSES OF INSTALLATION 


f 


Na 
i 
a 


serer |) FLL) fl | 
vrhl bs 


EUCLID HALL, NEW YORK CITY, EQUIPPED WiTH SPRAGUE ELECTRIC COMPANY’S FLEXIBLE METALLIC CONDUIT. 


The large variety of conduits manufactured by the Sprague Electric Company enables 
the contractor to meet all requirements with a complete system of one make, including 
all accessories from outlet to outlet. The advantage of using conduit, junction boxes, 
etc., manufactured by one company, is self-evident when best results are a consideration. 
For this reason the products of the Sprague Electric Company are specified and used 
throughout the country by the leading architects, engineers and contractors. 


Write for a copy of Catalogue No. 4105 


SPRAGUE 


ELECTRIC COMPANY P 


General Offices: 527-531 West 34th Street, New York 
Branch Offices and Sales Agencies in Principal Cities 
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“The Recognized Authority on Wiring and Construction.” 


—The Electrical Journals of the United Stotes and Englane 


OVER 109,500 SOLD. ` By H. C. CUSHING, JR., A. L E: E. 


Formerly Electrical Inspector for the Boston Board of Fire 
Underwriters and the Fire Underwriters’ Tariff 
Association of New York. 


uth YEAR—nth EDITION 


“Standard Wiring” 


is the only Look on Electric Wiring and Con- 
struction endorsed and recommended by every 
Board of Fire Underwriters in the United States, 
because it is the only one kept up to date and 
revised every year in strict accordance with every 
rule'and requirement of the Underwriters’ Na- 
tional Electric Code, which it contains explained . 
and illustrated. 


It contains every necessary table, rule and for- 
mula for every class of inside and outside wiring 
for direct and alternating currents, with 73 illus- 
trations. 


In use by 109,500 Electrical Engineers, Cen- 
tral Station Men, Contractors and Wiremen. 


“It settles disputes, and, if referred to before 


wiring, prevents disputes.” 


Sent to any address in the world, postpaid, on 


receipt of price— 


ONE DOLLAR. 


H. C. Cushing, Jr., Publisher, 
St. Paul Building, New York, N. Y. 


“The Best Book on Wiring Ever Produced.” 


—E. T. BIRDSALL, M. E. A. I. E. E. 
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Inner Globe Wisdom 


Longfellow could take a worthless sheet of paper, write 
a poem on it, and make it worth sixty thousand dollars, 
—“ THAT I$ GENIUS,” 


Rockefeller can sign his name to a piece of paper and 
make it worth millions,—‘* THAT IS CAPITAL.” 


Uncle Sam can take an ounce of gold, stamp an eagle 
upon it and make it worth $20.00,—°* THAT IS 
MONEY ” 


A mechanic can take material worth $5.00 and make it 
into an article worth $50.00,—*‘ THAT IS SKILL.” 


Merchants buy. articles for eighty-seven cents and sell- 
them for a dollar, —‘‘ THAT IS BUSINESS.” 


A woman can purchase a sixty-nine-cent hat, but pre- 
fers one that costs $27.00; her husband says,—** THAT 
IS FOOLISHNESS.” 


SOME INNER GLOBE MANUFACTURERS take 
the poorest quality of glass, make it into a globe and try 
to sell it at a high price,—** THAT IS IMPUDENCE.” 


Other manufacturers sell you a globe full of water spots, 
unevenly ground, imperfectly tempered, and other de- 
fects that cause the globe to crack, get soft or blacken 
when put into service, —‘“*t THAT IS FRAUD.” 


Those who have had experience with various makes of 
INNER GLOBES fall back on the old reliable 
** PHENIX,”’ the globe of quality, —** THAT IS GOOD 
JUDGMENT.” | 


Phoenix Globes are heat-resisting, non-blackening, non- 
cracking. They have all the good qualities, nothing is 
lacking. 


WRITE US FOR OUR INNER GLOBE PROPOSITION, 


THE PHGENIX GLASS COMPANY 
New York « Pittsburgh «e Chicago 
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STANDARD 
=m a SCREW GLASS 
Git Ney BBs > \ INSULATORS 
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7 IN. MUNCIE TYPE 


Guarantee 40,000 Volts THE BEST 
LE FOR ALL 
= PURPOSES 


23 wGH 


4S DIAMETER 


| ALL WITH THE 


“Patent 
Drip 
Petticoats 


No. 1 HIGH VOLTAGE 
Guarantee 10,000 Volts 


They take all the moisture from 
the inner and outer surface 
of the insulator and 
keep the pin dry 


Telegraph, Telephone, Railway, 
Power 


No. O PROVO TY PE 
Guarantee 50,000 Volts 


The Hemingray Glass Co. 


ESTABLISHED 1848 


Office, COVINGTON, KY. Factory, MUNCIE, IND. 


feet a. a 
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STANDARD OF THZ WORLD 


LECTRR CARBON 


Thev give more light, whiter light and less dust than any other carbon, Their quality 
is uniform and always of the highest grade. Diameter and straightness perfect. 


HUCO REISINCER, Sole Importer, II Broadway, New York. 


HIGHEST GRADE 
NUERNBERG 


Examine them— 


Note the features that make them supreme: 
Handsome weatherproof case of hard rolled 
sheet copper. stamped. not spun. 

Door in case for access to inside mechanism. 
Porcelain insulations for hanger and. bind- 
ing posts. 

Rugged hand switch, carefully designed air 
pot, cup shaped inner globes with single 
opening flexibly supported against a ground 
seat, single negative rod for lower carbon 
holder support, ease of trimming, adapt- 
ability for hot trimming. 


If you know arc lamps, you know what these features mean 


Adams-Bagnall Electric Co., Cleveland, Ohio 


New York Office, 136 Liberty St. Chicago Office, 303 Dearborn St. 


AM, ELEC'N 


“A ENCLOSED ARC LAMPS 


FOR ALL O-RCUITS. 


EL IN-T HEIGHT OF TYPE 


No Centre Tube—they are made of the crosshead construction, which is the latest develop- 
ment in arc lamp design. 

200 Hours’ Life—from one % inch x 12 inch carbon. 

The Shell—is one piece and seamless. 

The Top—is punched and drawn from ¥% inch cold steel, and cannot be broken. 

The Reflector or Shade—when used is attached to the shell and is not lowered in trim- 


ming. 
A All Parts—are made to gauge and are interchangeable. 
Mechanically and Electrically Perfect. The Simplest lamp on the market. 


Ny... T / No Cotton, Rubber or Asbestos Insulation A/G] ECT 
me ‘ s a | used S STANLEY G- I. EL RIC MFG. CC MRA 
CSA S NU \& PITTSFIELD MASSACHUSETTS Jello 


A 
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A Modern 


Westinghouse-Parsons Steam Turbine Plant 


GAG KE 
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BE & ay 


Baltimore 
Electric Power Co. 


Gould St. Station 


The most modern central 
| station in Baltimore 


The main equipment consists of 


two 3,000 H.P. Westinghouse- 


f 


-Parsons Steam Turbine Gener- 


ating Units. 


The Boiler Room is equipped | 


with Roney Mechanical Stokers. 
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wee The Westinghouse Machine Co. 


New York, 1o Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Building. 
Boston, 131 State St. Cincinnati, 1111 Traction Building. Philadelphia, Stephen Girard Building. 
Charlotte, N. C., South Tyron St. Atlanta, Equitable Building. Denver, 512 McPhee Building, 

San Francisco, unt, Mirk & Co., 614 Mission St. 


Westinghouse Multiple Arc Lamps 


Alternating. and Direct Current | 


durability and convenience in manip- 
ulation. 


Strong, Fire-Proof Construc- Joby Jia Di l = NY | 
tion. 75 an o “A-a 

Simple Mechanism with Few RCI i VAN à | 
and Interchangeable Parts. a > | 

Weather-Proof Copper Cases. 


Multiple 
Alternating Lamp 


Write for Circulars 1092 and 1102. 
They contain further interesting particulars. 


Westinghouse Electric & Mfg. Co. 


Sales Offices in all Large Cities Pittsburg, Pa. 


For Canada: Canadian Westinghouse Co., Limited, Hamilton, 


| 
À A Ee ==| e M) Embody many features which con- 
Vid IE- =N tribute materially to close regulation, 
- | EE eo = = | 
Ontario. 
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FREE 
To Central Stations 


50 FEET 
«Oneida Galvanized Chain” 


EXPRESS PREPAID 


Our flexible steel chain, (American Pattern) 
herewith illustrated will outwear cord, cable or 
rope many times over. 

Give it a trial for raising and lowering Arc 
Lamps suspended from Mast Arms. 

You will use no other attachment after waking 
this test as ‘“‘Oneida’’ Galvanized Chain is abso- 
lutely uniform in strength. 


Heavily Galvanized! Rust Proof! 


- You need have no fear of your lamps falling 
to the street, as happens so unexpectedly when 
strands of cable give way or rope has rotted out. 


MANUFACTURED BY 


ONEIDA COMMUNITY, LTD. 


ONEIDA, NEW YORK 


Address all Inquiries to Dept. A Branch Factory, NIAGARA FALLS, ONTARIO, CANADA 
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Replace those old open Arcs with — 


90" HAND FEED LAMP | “Warner Interchangeable” 
— Enclosed 
Arc 
Lamps 


No change of Dynamos 


necessary—No wasteful 
rheostat used—M ost 


DIRECT AND ALTERNATING CURRENT 


In comparison with a vortical lamp of practical Arc Lamp in 


this varioty a smaller current may bs the world for all circuits. 


employed te producs as good a rosuit. 
Sample on 30 days’ 
approval. Write to-day. 


WRITE FOR CATALOGUE 


ARTHUR W. FOX 
$3 Schermerhorn St., BROOKLYN, N. Y. || | WARNER ARC LAMP COMPANY 
Muncie, Ind., U.S.A. 


AMERICAN | 


ARC LAMPS 


have only five parts and every one 
of them is accessible without the 
use of tools. 


Direct Current-Enclosed 


and will operate 


Over 200 Hours without Trimming 


You should know about the new 
self-locking switch. This lamp 
cannot be affected by smoke, dust 
or rough usage. It is ideal for 
Factories, Foundries and Machine 
Shops, and is the final outcome of 
10 years of practical development. 


American Arc Lamp Co. 


Kalamazoo, Mich. 


Catalogue Ready—Send for It. 
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FRINK’S 


Sectional Glass 


No shades on the market are made with greater care as 
to quality of materials and workmanship. They are there- 
fore durable, and represent the highest reflecting power 
yet reached in the manufacture of shades. Made in deep, 
flat and convex shapes. We especially recommend those 


iii; ; 
ili ii 


lined with silver plated corrugated glass. High-grade 
goods at reasonable cost. Catalogue free. 


I. P. FRINK, 551 PEARL ST., N. Y. 


beautifully diftuses the light 
and at the same time . dis- 


NOT EVEN DENTED 
as | tributes the light in down- 
ward and outward directions. 


Write for Catalog. 


HOLOPHANE GLASS CO. 


Sales Dept., 
227 Fulton Street, New York 


Empire Deras 
Tncandescent Camps 


are made in many styles and 
colors, suitable for fine elec- 
tric fixtures, bronze figures, 
banquet tables, floral decora- 
tions, Christmas trees, etc. 


Sensational 
Socket 


Manufactured by 


H. W. McCandless 2 Co., Inc. 
67-69 PARK PLACE, NEW YORK 
Send for Illustrated Circular 


Leip ae thrive under the pounding of cur competitors. 
there one GOOD reasen why YOU do not use Yost sockets 


The Yost Electric Mfg. Co., Toledo, ‘Ohio 


Nature Smiles Through Sunbearms 


THE SUNBEAM 


THE LAMP OF QUALITY 


f ICENSF 
LABLL 


© Sunbeam Incandescent Lamp Co. & 
OriCAGO IN EW YORK 
Distributing Agents: 


WESTERN ELECTRIC COMPANY 


CHICAGO. PHILADELPHIA. NEW YORK. ST. LOUIS. PITTSBURG. DENVER. KANSAS CITY. 
ST. PAUL. SAN FRANCISCO. CINCINNATI. 
(American Electric Company.) (California E‘ectrical Works.) (Standard Electric Company.) 
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The Greatest Event in 


Electrical Journalism 


On January 1, 1906, the 
American Electrician will be 
consolidated with the Electrical 
World and Engineer, the com- 
bined paper being thereafter 
known as the 


ELECTRICAL WORLD 


An outline of the plans for this 
consolidation, together with an- 
nouncements of importance to 
advertisers and subscribers will 
be found on the following pages 


McGRAW PUBLISHING COMPANY 
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The New 


ELECTRICAL WORLD 


Consolidation of ‘“‘Electrical World and 
Engineer” and ‘‘American Electrician” 


On January Ist, 1906, the Electrical World and Engineer and the American Electrician will be united 
and the consolidated journal will thereafter be known as the ELECTRICAL WORLD. 

For a number of years there were separate places to be filled in the electrical field by a weekly and 
monthly publication, but owing to the evolution of the industry conditions have arisen which make it desir- 
able from the standpoint of the manufacturer, the reader, the advertiser, and the publisher that these two 
important periodicals should be consolidated. | 


The Electrical World and Engineer is in itself a combination of the Electrical World and the Electrical 
Engineer. The Electrical World dates back to 1874 and was always recognized in the industry as incon- 
testably the leading electrical paper. The Electrical Engineer was published separately from 1882 to 1899 
and held the second position in importance in the field. 


The progress of the industry having reached a point where it was desirable that these two papers 
should be combined and thereafter be published as one large weekly paper, the present owners took the 
necessary steps to accomplish this purpose and the Electrical World and Engineer was the result. During 
the past seven years this paper has more than ever occupied a unique position among technical journals, in 
that it has been accepted the world over as the one great exponent of the electrical art. 


The American Electrician through its predecessor, Electrical Industries, dates back to 1889. Its sub- 
scription is the largest of all electricai journals, and it has earned for itself the reputation of being the only 
strong electrical monthly ever published. | 


Although the paid circulations of the two papers have overlapped less than 10 per cent., the tendency 
has been steadily toward a greater similarity in the character of the reading pages. Notwithstanding the 
considerable sacrifice on the part of the publishers, the consolidation will be justified, as the result 
will be an electrical journal of unprecedented strength, combining the engineering, technical, practical and 
commercial features of the component journals, and interesting every man engaged in the art or industry, 


‘from the consulting engineer or the superintendent of the large power station to the engineer of the isolated 


plant or the smallest electrical contractor. 


The first issue of each month will contain the special practical features which have heretofore charac- 
terized the American Electrician. The second issue of the month will be the regular export issue, and, as 
in the past, every effort will be made to extend the foreign field for the benefit of those advertisers who 
are interested in export business. 


The advertising rates in the Electrical World will be based upon the page unit instead of the inch, but 


the present flexible form of contract, which has met with so much favor, will be retained. That is to say, 
an advertiser who agrees to use a certain number of pages during the year, the space to be divided as he 


desires, and who for any unforescen reason fails to use the entire number of pages contracted for, will pay 
for the advertising actually published at the rates applying to that amount of space. ; 
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By this Consolidation 


Of the Leading Monthly with the 
Leading Weekly Electrical Journal 


The AMERICAN ELECTRICIAN’S 
Readers will have more 
Effective Service than 
ever before. 


HE first issue each month of the new ELECTRICAL WORLD 
will be a periodical complete in itself. While retaining 
the standard features of the weekly issue ff twill incor- 

porate additionally the broader practical features 
of the AMERICAN ELECTRICIAN, and in size as well as scope 
of contents will be substantially a double number. 


The monthly reader will thus be served as in the past, but 
with an addition of reading matter that will greatly enhance 
the value to him of the journal without increasing its cost. 


These first-of-the-month issues will be subject to an annual 
subscription price of $1.00. The regular rate on an every week 
basis will be $3.00. Subscribers may thus secure at their option 
either twelve issues or fifty-two issues during the year, with the 
assurance in either case of a more substantial return from their 
investment than has ever before been possible in the history of 
electrical journalism. | 
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Two Special Subscription Offers to 


$1.00 Offer 


As outlined on the preceding page, 
the first issue each month of the con- 
solidated paper will be the equivalent of 
the American Electrician as a practical 
journal of electrical engineering. New 
features of importance will be added, 
and readers of the American Electrician 


will be given more effective service than- 


ever before. Notwithstanding this, there 
will be no increase in the once-a-month 
subscription price. Those desiring a 
monthly periodical will thus secure at a 
cost of $1.00 the twelve largest and 
most important issues of an_ electrical 
journal ever published. 


AMERICAN ELECTRICIAN Readers 


$2.00 Offer 


(Limited to American Electrician readers) 


If you wish to receive the consolidated 
paper every week, your subscription for 
one year will be accepted aź thts time for 


$2.00, instead of the regular price of 
$3.00 per annum which will hereafter 
apply to both new and renewal weekly 
subscriptions. You can thus secure each 
week during 1906, at a cost of less than 
4 cents per issue, the greatest electrical 
journal in the world. On this basis your 
order will cover the entire fifty-two issues, 
including the twelve large practical num- 
bers with the ‘‘American Electrician ” 
features—a total of more than 2000 pages 
of the most valuable reading matter on 
electrical subjects and the weekly elec- 
trical news of the world. 


Your Choice of These Two Propositions 
May be indicated on the following coupons 


McGraw Publishing Co., 
114 Liberty St., New York. 
You may send me the large issues of the 


ELECTRICAL Wor Lp for the first Saturday of each 
month during the year 1906, for which I enclose 
$1.00 


Name 


New or 
Renewal? 


McGraw Publishing Co., 
114 Liberty St., New York. 

You may send me the ELECTRICAL WORLD 
every week during 1906, including the twelve 
large practical numbers, for which I enclose 
$2.00. 


a a | 
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(This special rate is quoted on subscriptions for the calendar 
year 1906 from American Electrician readers who wish to 
receive the new ELectricAL Worip every week instead of 
once a month.) 
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Do you figure right 
in lamp buying ? 


Suppose you buy a‘lamp guaran- 
teed to give 16 c.p. for 600 hours. 
A man comes along and tells you 
he has a lamp that will last longer 
and cost less. 

You buy it without considering its 
brilliancy and think you are saving 
money. 

Don’t you see that the cost of a 
lamp is nothing when compared to 
the cost of current for 600 hours? 
Get the full worth of your current 
by using full- powered Packard 


LOOK FOR THE 


LICENSE New York and Ohio Co. 


401 North Avenue, 
Warren, Ohio 


BOSTON LAMPS 


rea 

OME new lamps at 18 cents are as 
good as the Bay State Renewed 
Lamp at 12 cents. If in this case, by 
using Bay State Lamps, a saving is made 
of 6. cents on each lamp, what can you 
say when the new lamp isn’t as good as 

the Bay State? 


A plan, by means of which you can 
_ know Bay State Lamps as we know them, 
was published in last month’s Electrician. 
Read it, or write us for particulars. 


BAY STATE LAMP CO. 


Incandescent Lamps 


DANVERS MASS. 
puaoerpmia new voc | | Boston Incandescent Lamp Co. 


280 Devonshire Street, Boston, Mass. 


We are the only Licensed Lamp Company in Danvers. 
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rains look for the lamp with the longest, strongest record, the lamp that 
, has always led the lamp procession, you will buy Columbia Lamps 


every time. 
Inquire also about Columbia Crystal Lamps and get our “ Wallet Full of Wisdom.” 


The COLUMBIA INCANDESCENT LAMP CO. 
ST. LOUIS, MO., U. S. A. 


NEW YORK: 1311 Havemeyer Building. PHILADELPHIA: 1227 Real Estate Trust Bldg. 
CHICAGO: Central Electric Co. MEMPHIS: 302 Scimitar Building. 
SAN FRANCISCO: 105-107 Battery Street. MEXICO: Monterey, Van Voorhis Hnos. 
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Complaints 

Are Never : 

Necessary When iW D 
You Use i 


PEERLESS 
LAMPS 
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Every Peerless Lamp is as nearly perfect as 
skill and care can make it. You will never find 
that any particular shipment is not up to the 
average. You will never have to jump on your 
dealer. You will never have to order sub- 
stitutes. : 

Let the other fellow do 
the worrying. 

‘¢ Purchase Peerless ° 


be happy. 


The 
Warren Electric 


& Specialty Co. 
Warren, Ohio. 


? 


and 
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“Hing of Lamps” 


The “MONARCH” IS LEADER 


BY RIGHT OF MERIT 


It leads because it gives more light for 
your money. 

It is designed to and DOES give more 
light, more brilliant light, more steady light, 
and for a longer period and with less current 
consumption than any other lamp on 
the market to-day 


ARTISTIC ORNAMENTAL 


TRY A 


“Monarch” Special 


in the first socket that needs a new 
lamp. Keep your eye on the work 
it does and the light it gives. 

À Notice how much easier it is to IIN 

: | read by it or write by it. ~ YUAN 

eI Talk about “‘the light that never _ UU \\~ 

d failed’ —Why—the Monarch is the ~” | me o i 
light that never even paled ; So eae 

| How now? k 

Do we get a hearing? 

j Prompt Shipments—Any Quantities 


j s J 
a e A LOOK FOR THE 
> ell LICENSE 
LABEL 


“MONARCH” 
SPECIAL 


The MONARCH ELECTRIC MFG. CO. 


“ MONARCH ” 
STANDARD 


CHE 


IN THE STEM 


PO: Box, 1032 WARREN, OHIO 


COLUMBIA CARBONS are the best 
They are used from shore to shore 

We know once having made a test 
You will use them ever more 


NATIONAL CARBON COMPANY - CLEVELAND, OHIO 


Kentucky Electrical Co. 


(Incorporated) 


MANUFACTURERS OF 


INCANDESCENT LAMPS, 
MOTORS AND DYNAMOS 


OWENSBORO, KY. 


Our Goods are Prompt Shipments 
Guaranteed Write for Prices 


nnunciators, and everything else that a first- 
class electrical supply house ought to have, 


can be procured from us at the lowest prices. 


Catalogue Number 21isa 700- Manhattan Electrical Supply Co. 


encyclopaedia of ‘‘Some- 
rea Elearical for Everybody.” 32 Cortlandt Street 188 Fifth Avenue 


Carpenter Sets 


4 A P NY © BARREN os = | = 
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Tabs and Dies 


The set shown here is the 
New Full Mounted Stock 
with each Die, also a Gen- 
uine Nichols Tap Wrench 
NEW CATALOGUE NOW READY. 


J. M. CARPENTER TAP & DIE CO. 
Pawtucket, R. I., U. S. A. 
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NOW READY 


Second Semi-Annual Issue (September, 1905) 


Central Station List 


Buyer’s . Manual 


Contains nearly 2,000 changes over preceding 
edition and includes many new plants 


_ Most Reliable Directory 


Electric Lighting Industry 


Contains complete. and accurate reports from the central 
station companies and municipal lighting plants of North 
America. Includes the exact title of each company; office 
address; names, addresses and positions of officers; nature 

= of steam and generating plant, with capacity, and name of 
manufacturer; voltage of system; number and style of 
motors, arc lamps, incandescent lamps, etc.; day circuits; 
capitalization; nature of city contract and price of lights; 
and other technical and financial data. 


Subscription Price, $4.00 per year—No Single Copies Sold 


= The “List” will be thoroughly revised 


semi-annually and new plants will be added. 


Address all orders to 


CENTRAL STATION LIST, 14 iw York 
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FREEMAN’S 
Brass Cap Attachment Plug 


No notches in cap to hold lining in. 
Smooth bushing for cord. 


Will bottom in weather- 
proof socket. 


Will take reinforced cord. 
Porcelain extra strong. 


Prices reasonable. 


SEND FOR SAMPLE AND PRICE®. 


E, H. FREEMAN ELECTRIC CO, 
(00 Hamilton Ave., Trenton, N. J. 


WE ARE THE 


LARGEST PUBLISHERS 


Flectrical Books 


IN THE WORLD 


and we have for sale the books of all publishers, on 
all branches of Engineering. Send us your inquiries 


McGRAW PUBLISHING COMPANY, Book Departmeat, 
114 Liberty Street, New York 


ELECTRICAL INDUSTRIES ARE OFFERED LOCATIONS 
WITH 
Satisfactory Inducements, Good Labor Conditions, 
Favorable Freight Rates, Healthful Communities, 
ON THE LINES OF 
THE ILLINOIS CENTRAL R. R. 
the 
YAZOO & MISSISSIPPI VALLEY R. R. 
For full information and descriptive pamphlet, address 
J. ©. CLAIR, Industrial Commissioner, 1 Park Row, Chicago, lil. 


CRESCENT RECEPTACLES 


Fer Signs, Open Werk in Milis, Tunueis and Expeeed Places 


Made ef extra heavy Porcelain, has no metal parts, wires can 
be easily reversed for either back or front connections. 
Does away with the need of carrying a number of different styles in 


stock. Fits. 134 hole for sign. 
List No. 500 Stp. Prox. 100 


Crescent Electrical Mfg. Co. 
No. s Prospect St., Rochester, N. Y. 


Maasfacterers ef Receptacles, Porcelain Weatherproof Sockets, Switches, Edison Plag 
Cutouts, Sawyer-Man Cuteuts, Attachmeat Plugs and Porcelain Specialties. 
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ARE 
YOU 
BY 6K / PREPARED 


Y Š to fill a better posi- 
tion than you now 
— —™ hold? 

i \\ Ask yourself this 
question, and before 
you answer it care- 
fully consider your 
qualifications. Many 
a man believes he 
kag been ill-treated by the world, and success which appears 
so easily attained by others, is forever -just beyond his 
grasp. Why? If you could look into his past you would 
not have to guess. The answer would be as plain as day. 
He was not prepared to take advantage of the opportunities 
that crossed his path. 


If you are a dynamo tender, a switchboard attendant, or 
even an oiler, you are bound to succeed if you are pre- 
pared. There is no position in the electrical field which is 
closed to you if you have a technical training. 

The American School of Correspondence offers you the 
connecting link between the present and the ‘future. It 
places within your grasp the rungs of the ladder of suc- 
cess, and it will help you to climb, if you are ready to 
help yourself. 


If you can read and write and are willing to apply a 
part of your time to study, you will accomplish a feat 
more wonderful than the digging of the Panama Canal. 
Your present limited horizon will be expanded, new fields 
of action will be opened up to you, and the man of toil 
that you are to-day will be transformed into the man of 
power of to-morrow. 

More than 9o per cent. of the rich men of this country are 
self-made men. They have attacked the problems of life 
with a vim that has brooked no defeat; they have burned 
the midnight oil and have ground out the measure of their 
success by work! work! work! The American School of 
Correspondence will save you more than one-half the labor 
these men had to endure. It will tell you just what you 
want to know; it will show you what you must know. In 
short, it will make you 


A SELF-MADE MAN 


Do you wish to be one? If so, send in your name and 
address and state what line of work you are interested in. 


We employ no agents. All money paid by the 
student is used in instructing the student. 


Tuition fees are moderate—from $10.00 up and may 
be paid in smal] monthly payments. 


American School of Correspondence 
Chicago, Ill. 


COUPON—CUT OUT AND MAK TO-DAY 


Please send me 200-page hand book. lam interested in the course marked'“X.,” 


...-Electrical Engineering 
...-.Central Station Work 
...-Electric Lighting 

. . Electric < Railways 


.. .Locomotive Engineering 
. Structural Engineering 
....-Municipal Engineering 
. . Railroad Engineering 


....Telephone Practice ....surveying 
....Mechanical Drawing ....- Hydraulics 
....Mechanical Engineering .... Structural ne 
....Telegraphy ....-Complete Architecture 
. -Sheet Metal Pattern .... Architectural ory ere 
Drafting ....-Contractors’ and Builders’ 


....Machine-Shop Practice 
..-Heating, Ventilation, 
Plumbing 
... -Stationary Engineering 
..Marine Engineering 


Course 
..College Preparatory 


wy urse 
(fitting for entrance to engi- 
neering schools) 


American Electrician, Dec., ’os. 
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General Electric Company 
INDUCTION POTENTIAL REGULATORS 


For Feeder Circuits. 


Constructed on 


Induction Motor Principles 


Rotating Primaries or Armatures 
Stationary Secondaries or Fields 


Voltage control effected 
by varying relative position 
of Primaries and Secondary. 


ey Effect on feeder efficiency 
sist A anid aie and power factor negligible. 


MOTOR CONTROL 


PERFECT VOLTAGE REGULATION 
Absolutely any voltage within limits of regulator can be obtained 
Few wearing parts, compact and noiseless. 

Fitted for hand, chain and sprocket, motor or automatic control 
Any Range of Voltage, Any Current, 

Any Capacity. 

A Large Number Installed Giving Excellent Satisfaction 


Principal Offices: SCHENECTADY, N. Y. 


NEW YORK OFFICE SALES OFFICES 
44 BROAD STREET IN ALL LARGE CITIES 
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A WILLING ENGINE 
ETS A WILLING HORSE 
will do her best if given a fair chance. Pack her with a packing that is almost frictionless— 


that is elastic and adapts itself to uneven rods and rods out of line—and the results will be seen 
in increased power and less fuel consumption. 


“EUREKA” PACKING 
“will make good” and show a saving of one-half in a year’s run 


THE of your engine, like the lungs of a man, must 
work right or there’s a big loss in energy. Rob- 


V ALVES ertson Thompson Indicator keeps engine tuned 
up to highest pitch at all times. The price is 

moderate and easy terms of payment can be had if you say so. 
‘‘THERE ARE OTHERS” 


Spencer Damper Regulators, Hine Steam Separators, Victor Reducing Wheel, Willis Planimeter, Etc. 
JAS. L. ROBERTSON & SONS, 208 Fulton St., New York 


4 CARDS A MINUTE 


Gan be taken with the 


AMERIGAN - THOMPSON 
IMPROVED INDICATOR 


with the NEW IMPROVED DETENT MOTION. It 
is a patented device, controlled exclusively by us 
and cannot be procured with any other indicator. 
We absolutely guarantee the above statement. 


HAVE YOU FOLLOWED THE IMPROVEMENTS 
IN INDICATORS? 


Let us give you information that will save PPEP R TAA AE TREE indt 


you dollars; ask for our Catalog 8 S. This tells cator, with new Improved 
the story and also shows you our Electrical at- ee o RAE 


tachment as applied to our indicator. Don’t pur- 
chase an indicator until you have made a thorough study of the 
AMERICAN-THOMPSON. It will pay you. 


American Steam Gauge and Valve Mfg. Co. 


208 to 220 Camdoa Street, 
Now York. San Francisco. BOSTON, MASS. Atlanta. Chicago. 


A COMMUTATOR NECESSITY. 


The Only Article that will Prevent Sparking 

Will keep the commutator in good condition 
and Prevent Cutting. 

Absolutely will not gum the brushes. 

It will put that high gloss on the Commutater 
you have so long sought for. 


30c. per Stick. $5.00 per Dezen. 


K. McLENNAN & CO. 


Sole [anufacturers, 
411-130 Dearborn Stroet, CHICAGU 


For Sale by all casts Houses 
Upon receipt of this coupon wo will sond FREE, sample stick. 


AMERICAN ELECTRICIAN 


FOR SALE. 


RUBBER COVERED COPPER WIRE. 

A chance to save from 30 to 5o per cent. on 
your purchase. We have in st or immediate 
delivery the vada quantity of Rubber Cov- 
ered opper Wire, all of the American Steel & 
Wire make, used tem rary. at the LOUISIANA 
PURCHASE EXPOSITION, and which we se- 
cured in connection with our purchase of the en- 
tire World’s Fair. This wire has been carefully 
inspected and selected, and all short lengths not 
practical for further use have been scrapped. The 
wire that we are offering you is just as good as 
new for further use. 


No. 14—1,000,000 feet. 
No. 12—750,000 Hee 
| No, 10—450,000 feet. 
No. 8—120,000 feet. 
No. 6— 400,000 feet. 
No. 5—15,000 feet. 
No. 4—125,000 feet. 
No. 3—45,000 feet. 
No. 2—25,000 feet. 
No. 1—30,000 feet. 
No. 1/o—24,000 feet. 
No, 2/o—95,000 feet. 
No. 3/0—50,000 feet. 
No. 4/0—224,000 feet. 
400,000 C. M. 10,000 feet. 
500,000 C. M. 50,000 feet. 
750,000 C. M. 1,000 feet. . 
so No. 8 for 8,000 Volt—g,000 feet. 


NEW SLOW BURNING WEATHERPROOF WIRE. 


s0,000 Ibs. Nos. 14, 12 and 10 brand new 
erican Steel & Wire Slow Burning Wire in 
original colle just as received from factory. 
so new Stranded Slow-Burning Wire on reels, 
sizes 2/0 and 3/0. 


FEEDER WIRES. 
The following Stranded Feeder Wires in stock 
for immediate shipment: 
500,000 C. M.—60,000 Ibs. 
400,000 C. M.—1 50,000 Ibs. 
2/o—90,000 Ibs, 


SOLID CONDUCTOR WEATHERPROOF WIRE. 


All sizes from No. 14 to No. 1. Some of it 
brand new and some second-hand. 


LEAD COVERED CABLES. 


An enormous stock of new and second-hand 
“Safety” Rubber Insulated lead covered cables 
from No. 14 to 500,000 C. M. 


INCANDESCENT LAMPS. 

100,000 brand new General Electric Incandes- 
cent Lamps, in original cases, just as shipped 
from aon acked 200 and 400 to the case. 
They are ali -candle-power, 100, 101, 102 and 
aes voltage, Edison Base. In case lots, each, 12 


25,000—Brand new General Electric Incandes- 
cent Lamps, natural colors: Ruby, Green, Amber 
and Opal, packed 200 and 400 to the case, Edison 
Base, 104 voltage, 8-candle-power. In case lots, 
each, 21 cts. i 

500,000—Second-hand, tested 8 candle-power In- 
candescent Lamps, Edison Base, 104 to 110 volt- 
age. Price in lots of 5o00, 6 cts. each. 


RECEPTACLES. 


1,000,000—No. 9171 Edison Base Receptacles in 
lots of soo, each, 2 cts. 


KNOBS. 
50,000—Split B. & D. Porcelain knobs, No. 10 
Oo. 14 wire, per thousand, $7.00. 
40,000—No. 8 to No. 4 wire, per thousand, 
10.00. 


0,000—No. 6 to 2/o wire, per thousand, $10.00. 
e above are brand new and in original pack- 


BZES. 
CLEATS. 
10,000—Single wire glazed porcelain cleats for 
§00,000 C. M. cable, brand new, in original pack- 
ages, per thousand, $25.00. 
150,000—Brand new single wire garea porcelain 
cleats for 3/0 and 4/o wire, per thousand, $9.00. 


CUT-OUTS. ; 


13,000—30 Ampere D. P. M. L. Porcelain plu 
cut-outs, Edison pattern, per gross, $12.00. . 


PORCELAIN TUBES. 
All kinds of Tubes at 30 per cent. below market 


price. 
DISPLAY PIECES. 

3,000—% circle segments, stars and other fancy 
pieces which we are offering at 4 cts. per recepta- 
cle. They are on wood and wired ready for use. 

SWITCHES 


s00—Double pole, single throw, slat base with 
removable terminals, in all sizes. Write for our 


CARBONS 
10,000—New “Electra” cored and solid carbons, 
976 x ¥ inch, per thousand $14.50. Other sizes 
on 


hand. 
Besides the above, we can furnish practically 
ere is 8 


everything in the Electrical Line. 
chance to save anywhere from 30 to 50 per cent. 
on your regular supplies. You dare not over- 
look it. 

Write for our Special Electrical List 


Ne. 346 


Chicago flouse Wrecking Co. 


35th and Iron Sts., CHICAGO 


-dress No. 


[VoL. XVII. No. 12. 


POSITIONS WANTED. 


POSITION WANTED AS SUPERINTENDENT 


or electrician of power and light plant in 
small town, By young man with 14 years’ practical 
experience. irect or alternating current. Best 
of references, Address “HOLMES,” 20 Whitte- 
more St., Arlington, Mass. 


BY A FIRST - CLASS ELECTRICAL MA- 

chinist and tool maker, a position as foreman 
or superintendent of repairs, expert on commu. 
tator work familiar with entire power plant 
equipment. Address No, 146, care American 
Electrician, New York, N. 


AS CHIEF ENGINEER OR ASSISTANT TO 
same in electric power and lighting plant. 
Eight years’ experience in power house and wir- 
ing. Age twenty-six. Satisfactory references. 

ould start at seventy dollars. Address No. 
147, care American Electrician, New York, N. Y. 
BLECTRICIAN, 12 YEARS’EX PERIENCE,NOW 

_in the employ of large manufacturing company, 
having been with company six years, wishes to 
change; reason for leaving given to interested 
parties. Experienced in all classes of direct- 
current installations. Address No. 148, care Amer- 
ican Electrician, New York. 


BY A YOUNG MAN, 28, MARRIED, SIX 
y 


ears’ experience as electrician on house wir- 
ing, isolated plant work, mine haulage and tele- 
phone and signal work. Have served as fore- 
man for three different companies and can give 
A-1 recommendations for each. Will go any- 
where. Address No. 149, care American Elec- 
trician, New York, N. Y. - 


AS SUPERINTENDENT OR MANAGER, by 
young man well posted in modern manu- 
facturing. At present superintendent for well- 
known progressive concern. Thorough mechanic, 
good systematic, energetic and executive ability, 
and in general can make your plant pay. Ad- 
126, care American Electrician, New 


York, N. Y 
FOR SALE. 
FOR SALE 


Alternating-current motors. Lot of %-H.P. 
full load starting alternating-current motors, new 
and fully aranteed. ADVANCE ELECTRIC 
CO., 326 Market St., St. Louis, Mo. 


FOR SALE 


First-class machine shop specially equipped for 
electrical, gas and steam repairing, as well as for 
armature winding, switch and tablet board work; 
centrally located; good clientele. For further 
details, address P. O. Box 201, New Orleans, La. 


FOR SALE > 


An Electric Light Plant in Central Michigan; 
fine climate; 1ooo-light plant in good condition; 
splendid opportunity for practical man; nets $2000 
annually; no fuel to buy; owner is absent, has 
other interests awar: cheap for cash; price, $8000; 
write for particulars. Address O. 128, care 
American Electrician, New York, ‘ 


FOR SALE 


NEW AND SECOND-HAND 
Alternating and Direct-Carreat 
MOTORS AND DYNAMOS 


v Large Steck 
BELL ELECTRIC MOTOR CO., 
97 Weester St. near Bleecker St. 120 Centre St. near White S 
New York, N. Y. 


FOR SALE 


1 450-light dynamo and engine, 110 volts, direct 
connected. 
ı 8o-amp., 80-volt dynamo and engine direct con- 


n 
1 7-h.p. oil engine. 
2 Thomson Recording Wattmeters, 450 amp., 125 


volts. 
JORDAN BROS. 
74 Beekman St., New York. 


DIRECT CONNECTED UNITS. 
200-K.W. Keystone 125-volt and Atlas 


engine. , 
r00-K.W. (2) G. E. 125-volt and Fitch- 

burg engines. i 
100-K.W. Bullock 250-volt and Erie Bali 


engine. 

60-K.W. G. E. 125-volt and Ball & Wood 
engine, 

so-K.W. (2) Eddy 125-volt and Water- 
town engines. 

_50-K.W. Walker 125-volt and Russell en- 


ne. 

CTo-K.W. (3) G. E. 125-volt and Marine 

ver. engines. 
6-K.W. Perrett 125-volt and Case en- 
ine. 

Note: Send for latest “Bargain List” of 

generators, engines, boilers, motors and 

other “electrical and steam machinery.” 


JOSEPH H. THOMPSON, JR., 11 Broadway, New Yerk 


HELP WANTED. 
AGENTS AND SALESMEN 


For Renewed Incandescent Lamps on commission 
basia. Address No. 130, care American Exec 
TRICIAN, New York, N. Y. 


S WITCHBOARD DRAUGHTSMEN. — 
. Wanted by a New England company, ex- 
perienced switchboard draughtsmen. Add 
with full particulars, SWITCHBOARD, P. O. 
Box 824, New York. 


S ALESMEN FOR INCANDESCENT LAMPS. 
7 —State age, height and weight, whether mar- 
ried or not, electrical experience, whether college 
graduate — what gree — and territory familiar 
with. Address “INCANDESCENT,” care Amer- 
ican Electrician, New York. 


LECTRICAL ENGINEER WANTED TO DE- 
sign switchboard and wiring for a 32,500- 
H.P., direct-current plant. Address, with full 
particulars as to past experience and give refer- 
ences, THE EDISON PORTLAND CEMENT 
CO., Stewartsville, N. J. 


B* A LARGE STEEL PLANT, AN ENER- 
getic man experienced in the repair of mo- 
tors and controllers, to take charge of electric 
repair shop. An excellent opening. Address, giv- 
ing detail of experience, No. 145, care American 
Electrician, New York, N. Y. 


NERGETIC YOUNG MAN OF TECHNICAL 
training, having considerable station experi- 
ence in meter and transformer testing. Must 
have had actual experience with modern induction 
wattmeters. Position of responsibility; salary, $90 
a month. Address No. 143, care American Elec- 
trician, New York, N. Y. 


CHIEF ELECTRICIAN FOR INTERURBAN 
railroad, to take charge of high-tension ap- 
paratus and substations. Must have had ex- 
perience in similar capacity and willing to work 
for reasonable wages. A dress, stating age, ex- 
perience, references and saray required, No. 144, 
care American Electrician, New York, N. Y. 


A COMPETENT MAN 


can always secure a better and more suitable posi- 
tion if he only knew where to find it. Among 
the 3,000 positions on our lists there may be just 
the place you have longed for. Why not follow 
the example set by other wise men and write for 
booklet entitled “Brain Brokers,” which tells you 
how to get in line. Offices in twelve cities. 


HAPGOODS 
Suite 511, 309 Broadway, New York City 


-c =  - 


ENGINEERS, ELECTRICIANS, FIREMEN, 
MACHINISTS, &c. Send for new 52 page 


pamphlet containing Questions asked by Ex- 
amining Board of Engineers---SENT FREE. 


GEO. A. ZELLER BOOK CO., 14S. 4th, St. Louis 


Over 152,000 
Telephones 


in service and under con- 
tract January 


Ist, I905. 
Efficient service at reason- 


able rates the secret of this 
growth. 
NEW YORK TELEPHONE CO. 
15 Dey Street 


ENGINES FOR SALE 


2 soo-H.P., 30x70x44 Porter Allen Tan- 
em Compound, 200 R.P.M. 


1 600-H.P., 21x36x30 Williams Tandem 
Compound, 140 R.P.M. 
1 250-H.P., 12x24x18 Williams Tandem 


Compound a40 R.P.M. 

I IIXIQXIS McIntosh & Seymour Tandem 
Compound, 213 R.P.M. 

1 11x10 Ball, direct-connected to 30-K.W. 
Siemens-Halske 125-volt Generator. 

2 13x12 Dick & Church, 275 R.P.M. 

1 9x12 Ideal, 275 R.P.M. 


Central Station Improvement Company 
Monadnock Block, Chicago 
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CYCLOPEDIA 
ee nae 
APPLIED 
ELECTRICITY 
CURRENT 
MEASUREMENTS 
WIRING: 
TELEGRAPH 


AMERICAN ELECTRICIAN 


LAST OPPORTUNITY 


to get the Cyclopedia of Applied Electricity at $18.00 (regular 


price, $30.00). The present low introductory price will positively 


be withdrawn 


JANUARY Ist 


or sooner if the edition is exhausted. If you want a set of this 
valuable work at the present low price, you must order at once. 
Applications will be filled in the order received as long as the 
supply lasts. 20,000 sets sold within one year. Every set sold on 
approval. The record speaks for itself. ga 

The work is a Practical Guide for Electricians, and all persons 
interested in Electricity. 

Five Volumes—2,500 Pages—Fully Indexed; size of page 
8 x 10 inches. Handsomely bound in 34 Red Morocco. Over 
2,000 full-page plates, diagrams, plans, sections, tables, formulæ, 
etc. We will send the books 


FREE 


on Approval, Express Prepaid. Look them over for five days. 
If satisfactory, send us $2 down and $2 per month, for eight 
months thereafter; otherwise notify us and we will transfer the 
books absolutely free. POSITIVELY NO ORDERS AC- 
CEPTED AFTER JANUARY IST. 


Send for 200-page Bulletin, giving full information in to our courses in Electrical, Mechanieal. 
Steam and Civil Engineering, Architecture, Mechanical Drawing, Heating, Ventilation, Plumbing and 
Textiles FREE on request. 


American School of Correspondence 
Chicago, Ill. 


and 
Mechanical 
Engineers 


Draughtsmen 


a” T 
AT 
ae . 
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SOME OF THE WRITERS 


Prof, F. B. Crocker, head Dept. Elect. Eng., Columbia Univ 

Prof. William Esty, head Dept. Elect. Eng., Lebigħ Univ, ` 

H. C. Cushing, Jr., Wiring Expert and Consulting Engineer, 

Prof. George C. Shaad, Univ. of Wis. 

J. R. Cravath, Western Editor, St. R’y Journal. 

William Boyrer, Div. Eng’r, N. Y. & N. J. Telephone Co, 

Chas. Thom, Chief of Quadruplex Dept., W. U. Tel. Co, 

Prof. Louis Derr, Mass. Institute of Technology. 

Perey H. Thomas, Chief Electrician Cooper-Hewitt Co., 
New York City. 

A. Frederiek Collins, author of “‘ Wireless Telegraphy.” 


PARTIAL LIST OF CONTENTS 


PART L—Magnetism—Electric Current—Measurements— 
Wireless Telegraph, including Wireless and Telauto 
graph. 

PART I1.—Direct-Curreat Dynamos and Motors, includ- 
ing Types—Motor Drives—Storage Batteries. 

PART I11.—Electric Current Machinery—Management of 
Dynamos and Motors—Power Stations. 

PART {V.— \lternating Current Machinery—Power Trans- 
mission—Mercury Vapor Converter. 

PART V.—Tclephony, including Common Battery, System 

Automatic Telephone, and Wireless Telephony. 


‘American School of Correspondence, Chicago, Ill. 
COUPON —Cut out and Mail to 


American School of Correspondence, Chieago, Ill. 

GENTLEMEN—Please send me, on five days’ approval, 
express prepaid, one set ‘ Cyclopedia of Applied Electric. 
ity” on the lollowing terms: 

It satisfactory, I agree to remit $2.00 and $2.00 per 
month thereafter for eight months. Otherwise if L notify 
you within five days you will send for the books. Cash 
with order $17.00, Money refunded if not satisfactory. 


eS ee band SCECSSAETCTSC STOR LESS Css Sd CSSA SDESHE STORES 
le see eee eo ees eases eeseseseSEssesessesenuresessesese 


SUCCESSOR TO 
STUCKY & HECK 


35 H. J. RAILROAD AVENUE, Opp. Market St. Railroad Depot, 
LONG DISTANCE TELEPHONE No 977. NEWARK, N. J. 


The American Electrician publishes more Steam Matter 
in its reading columns, and carries more Steam Advertising 


than any other electrical paper. 


If you want an article that will repeat itself, try 


U. S. METAL POLISH 


For polishing all kinds of metals. Sold by Dealers. 3 oz. box, 10c. 5 lb. pail, $1.00 
GEO. W. HOFFMAN, Mfr., 295 E. Washington St., Indianapolis, Ind. 


Highest Award, Chicago World’s Falr In 1893, Louisiana Purchase Exposition, St. Louls. Mo.. 1004, 


In TWO PARTS 


JUST PUBLISHED. 


EVERY SUPERINTENDENT, ENGINEER, POWER 
PUMP ATTENDANT AND MACHINIST SHOULD 
HAVE THESE BOOKS. 


cation. “ROGERS 


scribed. 


the subject. Send postal for our Pump Catalog. 


PUMPS HYDRAULICS 
ee $a ae 


_By WILLIAM ROGERS 


It is with unusual bre: we ask your attention to our recent publi- | 
PUMPS AND HYDRAULICS” is most complete and 
practical, treating on the construction, operation, care and management 
of pumping machinery, the subject of hydraulics being thoroughly de- | each month, the remaining three dollars. | 
L 


This work is illustrated with cuts, diagrams and drawings of machinery 
actually constructed and now in operation; the rules and explanations of 
the principles shown are taken from everyday practice. No expense has 
been spared in our endeavor to make this a most thorough instructor on 


THEO. AUDEL & CO., PUBLISHERS, 63 Sth AVE., N. Y. 


$I DOWN 


Upon receipt of one dollar, and agree- 
ment to remit the same amount each 
month for three months, the set will be 
shipped to any part of the world with all 
transportation charges prepaid. This 
method of purchasing may prove conveni- 
ent and satisfactory, as it allows the use 
of the books while the payments are be- 


ing made. 
SHIPPING DIRECTIONS 
FILL OUT—TEAR OUT—MAIL TO-DAY | 


Da 
I enclose $1.00 (one dollar) to apply as 
first payment on one set o 


1i PUMPS AND 
Rogar | yee Unies | 94 | 
mhich ship COMPLETE IN 2 PARTS) | 


all charges prepaid. I hereby agree to 
remit by mail at the rate of one dollar 


Or A EE E A 
OCCUPAHION .cccrscccccsccvccvevesesceces 
Where Employed.....cscscccssevsvvesecs | 
Residence vicawiaia vv saver beevssseceks wae | 
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Ane COMPANY, THE CORNELL, T. S. JRUEBEL & WELLS 
CONSULTING ELECTRICAL, | 

ENGINEERS—CONSTRUCTORS MECHANICAL and CIVIL BNGINBER rr" epee ke GGINEERG 

ELECTRICAL—CIVIL-MECHANI!I CAL 132 S. BURDICK, ROOM s, Suite 301 Chemical Building, 
as ol E KALAMAZOO, MICH. ST. LOUIS, U. S. A. 
B AILEY, FRED. W. C. ODGE & DAY pihet Engineering Co. 
Consulting Engineer Engineers Isolated Electric Light Plants 

uDecigns, Specifications and Erection of Com. Mec ILADELPHIA, PENNA. Consulting Dept. 
ter Heating Plants and Distributing Systems. Layout, ween oe Pans oe of Indus- Complete Equipments Furnished. 


Send for our New Bulletin 17s, 36 PEARL ST., HARTFORD, CONN. 
“A MODERN INDUSTRIAL PLANT.” 


tso7 FIRST NATIONAL BANK BLDG., 
| CINCINNATI, OHIO. 


BATES, PUTNAM A. 


Successor to 


BATES & NIELSON 
CONSULTING ELECTRICAL ENGINEERS 


42 BROADWAY, NEW YORK. 


VANDERBILT, L. B. 


Consulting Electrical Engineer 


§$00-501 COLT BLDG, 
PATERSON, 


HENRY H. HUMPHREY 
Consulting Engineer 


Electric Power Stations. 


Suite 1305 Chemical Building. ST. LOUIS. N. J. 


BYLLESBY & CO., H. 
(incorporated) i 


ENGINEERS 


NEW YORK LIFE SONS CHICAGO, 


KOHLER BROTHERS 


G. A. Eowarp Konmrer. Freanxiurm W. Kouuza. 
Contracting Electrical Engineers 


Lighting, Power Rellwere. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 


WE CAN SUPPLY 


Any book on any branch of 
Engineering 
McGRAW PUBLISHING COMPANY 
Book Department 
114 LIBERTY STREET. NEW YORE 


Founders find McCullough-Dalzell Crucibles profitable, because they do the work 


and last. Write to-day for quotations. 


MCCULLOUGH-DALZELL CRUCIBLE C0., Pittsburgh, Pa. 


The Art of Illumination 


By LOUIS BELL, Ph.D. 


CONTENTS: 


Cuaprer I.—Light and the Eye. I1.—Principles of Color. III.—Refiection and Diffusion. IV.—The Materials of Illumination; Illuminants of 
Combustion. V.—Incandescent Burners. VI.—The Electric Incandescent Lamp. VII.—The Electric Arc Lamp. VIII.—Shades and Re- 
flectors. IX.—Domestic Illumination. X.—Lighting Large Interiors. XI.—Street and Exterior Illumination. I.—Scenic and Decorative 
Illumination. XIII.—The Illumination of the Future. IV.—The Elements of Photometry. 


Cloth. 345 Pages. 127 Illustrations. Price, $2.50. 


This is the only book in the language which deals directly with the scientific and artistic 
use of modern illuminants, electric and other. For this reason it is indispensable to architects 
and decorators as well as to those engaged in the manufacture and sale of illuminants. The first 
three chapters are devoted to a discussion of the physical and physiological principles which form 
the basis of the art of artificial lighting. Then in succession are taken up the properties of prac- 
tical illuminants and their bearing upon the development of modern lighting. The chapters upon 
electric incandescent lamps and arc lamps are espccially rich in practical information regarding 
their economical and artistic use.‘ The following chapter (VIII) on shades and reflectors contains 
a mass of data on this neglected topic which would require a long search to duplicate. Then the 
lighting of the house, of large buildings and of streets is treated in successive chapters, and con- 
crete cases illustrative of the principles laid down are worked out in detail. A separate short 
chapter is devoted to the basic principles of decorative illumination for special purposes, and 
then the line of progress in the effective and economical use of the materials at hand is marked 
plainly out. The volume closes with a clear setting forth of the methods and apparatus employea 
in modern photometry. The book is not burdened with technical details of construction, wus 
treats of the intelligent and artistic use of illuminants as we have them, thereby filling a gap which 
has long existed. There are many manuals of gas and electric fittings, and of the technology of 
production and distribution, but we know of no other book that tells how to use illuminants effec- 
tively after one has them, and learn to make the most and best of them. It ought to be in the hanas 
of everyone who installs or uses artificial light. 


Copies of this or any other electrical book published will be sent by mail, postage prepaid, to any address in the woria, on rec-ipt of price. 


McGRAW PUBLISHING COMPANY, 114-118 Liberty St., New York 
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One of seven Renold Silent Chain Drives atthe Arlington Mills, 
Lawrence, Mass 


THE PIN ROTATES 
Renold Silent Chain 


—the only bushed chain of its type 
in existence. 

The wear at the joints is thus 
evenly distributed, making this chain 
the Most Durable, as well as the most 
effective power transmitter yet de- 
vised. 

Booklet “J” and circulars 50 and 52 
give particulars. 


Write For Them 
THE LINK-BELT ENGINEERING CO. 


PHILADELPHIA 
New York Pittsburgh 


Boston 
49 Dey Street 164 Federal St. Park Building 


THE LINK-BELT MACHINERY 00. 
CHICAGO 


A PRACTICAL BOOK 


ALTERNATING CURRENT 
TRANSFORMERS 


By F. G. BAUM 


CONTENTS 


Cuartzr I.—Elementary Principles. I1.—Simple Transformer De- 
sign. III.—Graphical Representation of Pressure Relations. 
IV.—Regulation. V.—Efficiency. VI.—Testing. VII.—Sys- 
tematic Design. VIII.—Circuit Regulators, Constant Current 
Transformers, Series Transformers, Compensating Voltmeter. 
IX.—Connections of Transformers for Single-Phase and Poly- 
phase Circuits. X.—Commercial Types of Transformers. Amer- 
ican and European Types of Single-Phase and Polyphase Trans- 
formers. APPENDIX.—Extracts from Rules and Requirements of 
the National Board of Fire Underwriters. 


Cloth. 193 pages, 122 illustrations. Price, $1.50 


The chapters of this book originated from a course of 
university lectures at Stanford University, Cal., but the 
material is intended for the use of the engineer and general 
reader as well as the student. Some knowledge of ele- 
mentary alternating currents is presupposed. The scope of 
the work is shown by the table of contents above. 


Send for our latest Catalogue of Enginecring Books. 


McGRAW PUBLISHING COMPANY 


114 Liberty Street, New York 


STATIC ELECTRICITY IN BELTS 


Static electricity is caused by the slipping of belts, whether 
such slip be apparent or not. 

It is easily stopped by Cling-Surface, because Cling-Surface 
eliminates slipping. 

This arc light engine belt in one of our largest railroad shope 
is a good example of the above. It is 11” double leather, from 
56” pulley to 16” pulley, 12’ 6” centers, belt speed 4251 feet per 
minute. 

This belt was extremely tight, yet was slipping considerably. 
It was constantly full of static electricity, which they tried to 
remove by the small chains seen in cut. 

We cleaned the belt, treated it with Cling-Surface front and 
back and in a few minutes slacked it up as shown in the photo- 
graph, and it has been running so ever since. From that time 
there has been no static electricity (you can see the chain 
pushed to one side and discarded) and no slip under full load. 
The picture was taken about three months later, January 33, 
1904. 

Cling-Surface Company 


188-194 Virginia Street Buffalo N Y 
Chi New Orleans 
Bstton Sgro ore 
Philadelphia St Paul Toronto 


Chicago Transportation 
Problem 


A GENERAL ENGINEERING TREATISE 
By BION J. ARNOLD 


CONTENTS 


Part I.—General Discussion of Street Railway Systems and Con- 
ditions Governing Them. Part I].—Inadequacy of Present 
Terminals and Service, with: Recommendations for Improvement 
Under Divisional Ownership. PArt III.—Growth of Population 
and Development of the Transportation Business, with a Dis- 
cussion of Probable Future Increase and an Analysis of Capi- 
talization and Financial Results Obtained in Past Operation. 
Part IV.—Through Routes, Universal Transfers, and the One- 
City-One-Fare Question. Part V.—Discussion of a New, Re- 
organized and Unified System of Street Railways for Chicago. 
Part VI.—Technical Problems, Valuations and Estimates. 


DETAILED TABLE OF CONTENTS AND FULL LIST OF 
PLATES SENT UPON APPLICATION. 


Two Vols., 310 Pages of Text, 15 Folded Plates, and 14 Large 
Maps. Price, $5.00 


McGRAW PUBLISHING COMPANY 
Publishers, Importers and Booksellers 


114 LIBERTY STREET NEW YORK 
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KELLOGG PHILOSOPHY— —THE BEST IS THE CHEAPES 


Kellogg Bridging T elephones 


Because they contain the 
Kellogg Generator 


Why??? 


THREE 


GOOD 
SPECIALS 


SET NO. 1298. 
CONDENSER IN SECOND- 
ARY TELEPHONES CAN > 
à BE RUNG WHEN ALL THE 

RECEIVERS ARE OFF. 
THE HOOKS. 


SET NO. 1274. 
TRANSMITTER CUT-OUT 
—SAVES THE BATTER- 
IES AND IS A GREAT 
CONVENIENCE. 


SET NO. 1352. 
WITH GROUNDING KEY. 
WITH THIS ARRANGE- 
MENT YOU CAN CALL 
CENTRAL SECRETLY, OR 
YOU CAN CALL ANY OF 
THE OTHER PARTIES ON 


THE KELLOGG GENERATOR WILL RING 
OVER THE MOST HEAVILY LOADED 
PARTY LINES—OUR DESCRIPTIVE CAT- 
ALOGS WILL TELL YOU WHY. DON’T 
ARGUE—DON’T PROCRASTINATE—SEND | YOUR LINE WITHOUT 
FOR BULLETIN NUMBER EIGHT. CALLING CENTRAL. Geld Medal, Buffalo, 1901 Graad Prize, St. Louis, 1904 


KELLOGG SWITCHBOARD & SUPPLY CO. “*"2i2sgsst st" 


HIGHEST AWARDS | 


NEW YORK PHILADELPHIA CLEVELAND LOS ANGELES 
) OM IC L NE How is lead encased telephoney 
INSTALLED B 


cable made? 
What is it made of? 
How is it tested? 


IN LOS ANGELES, CALIFORNIA 


by us in the past two years for the HOME TELE- 
PHONE & TELEGRAPH COMPANY. These are 
divided among eight branch exchanges (all in Los 
Angeles), as follows: 


Why is STROMBERG—CARLSON; cable 


Grand Avenue station....... 5,000 individual lines. 


East Los Angeles station. 1,000 oy 

Boyle Heights station....... — 800 j - better than any other? 
Vernon Avenue station...... 600 : i l ; 

Garvanza station ........... 400 “ s You will find all these ques- 
Prospect Park station....... 500 a i 


tions answered to your entire sat-q 


West 7th Street station...... 4,000 s 
Olive Street station......... 


isfaction in our new booklet, "Ca~1 
ble the Making of It". 
we mail it free. 


Total 19,300 


Our automatic system adopted also in the following cities: 


ek O Portland, Ore. 
Gran TA Mich. Van Wert, Ohio. 


Better get 


Hazleton, Pa. 
Woodstock, N. B. 
St. Marys, Ohio. 


a& copy. 


Columbus, Ohio. Battle Creek, Mich. 


Dayton, Ohio Clayton, Westerly, R. I. 

poln, D poer or Manchester, Ía. 

ortland, Me oronto Jct., Can. rinceton, N. T 

uburn, N Wilmington, Del. Riverside, E Just ask for booklet NO. 9-A.. 
Lewiston, Me Albuquerque, N. M. Allentown ce F 

Sioux City, Ia Traverse City, Mich. Hastings, Nek 

Cleburne, Tex Auburn, Me. Wausau, Wis. 

Columbus pa j Nal River, d n Paso, je 

out end, In ew Bedtorc ass, opkinsville G 

Aberdeen, So. Dak. Medford, Wi Harana, Cha STROMBER CARLSON TELEPHONE MPG.YCO 


San Diego, CAL. 


Miamisburg, Ohio. 
Berlin, Germany. 


Marianao, Cuba. 


AUTOMATIC ELECTRIC COMPANY 


Van Buren and Morgan Streets, CHICAGO, U. S. A. 


Rochester, N.Y. Chicago, Ills., 
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SIDE VIEW OF OUR “S” OR LOW VEIN MACHINE, STANDARD “D” MACHINE MOUNTED ON PLAIN TRUCK. 

OUNTED ON PLAIN TRUCK. HEIGHT, 18 INCHES. UN. UNDERCUT, s, 6 AND 7 FEET. OVER 3,000 IN USE. BEST 
DERCUT, r FT. q IN THE IDEAL MACHINE FOR LOW CUT RECORD OF ANY MINING MACHINE IN AMERICA. 
VEINS. SIMPLE AND EASY TO HAND 


BEYI “D” MACHINE MOUNTED ON TRUCK. REAR 
100-K. W. HEAVY AND 31 axa AND soo VOLTS. BUILT SPE- VIE HOWING PRINCIPAL WORKING PARTS. MADE 
Y HEAVY AND A ONG FOR MINE SERVICE. ALL SPECIALLY STRONG FOR CUTTING HARD COAL. NO BEV. 

SI FROM soKk.W. U EL GEARS. VERY SIMPLE IN CONSTRUCTION. 


MINE LOCOMOTIVES. 5 ee a? USE TONS WEIGHT, 250 AND 500 VOLTS oe TO 7.250 HORSE-POWER. OVEK 


CHEAPEST AND BEST IN THE MARK 


Morgan-Gardner Electric Co. 
MANUFACTURERS OF COAL MINING MACHINERY 


Main Office and Works 
27th STREET and SHIELDS AVE., CHICAGO, ILL., U. S.A. 
WRITE FOR CATALOGUE AND PRICES 
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Every Machine Tool 
should be driven cree 


AF 


bya. . oe 


C Q C Moto 


On account of its rugged construction, simplicity, low temperature rise and high starting torque, it is particularly 
adapted for this kind of work. The illustration shows a Lodge and Shipley Lathe driven by a C & C Variable speed 
Motor with a 4 to 1 Speed ratio. Read our Guarantee in our bulletins 
General Office and Works: 


| ; BRANCHES: f 
v SNEEN poron, Philedelphia 
me (8% [AUIS Aemme: 
: New York Office: 149 Broadway c H. a AENT dg. 


GARWOOD, N. J. 


INTER-POLE “sèro MOTOR 
NOISE 
TRANSMITS 


NO POWER 


Then why not stop the 
noise of your gear drives? 
You can do it without a 
sacrifice of positive trans- 
mitting qualities or dura- 
bility by using 

is controlled electrically by any single stan- 


New Process 
Pinions 


They are made of rawhide, 
treated by our secret proc- 


dard voltage. Speed variations up to 6 to 


NEW PROCESS 
PINIONS 
REDUCE 

VIBRATION. 


1. Constant speed at any set speed. Ideal 


for machine tool drive. 


Write nearest office. 


The Electro-Dynamic Co. 
11 Pine St., New York. Works, Bayonne, N.J. 


Ciacinaati, 1326 Sycamore St.; Pnilade!phia, Arcade Bidg.; St. Louis, 7th and 
Hickory Sts.; Les Angeles, 16 East Sth St.; Chicago, 135 Adams St; Bostoa, 


ess, and wear like iron. 

And they will run against 

your old iron gear wheels. 
Our booklet, “Noiseless Gearing,” is free. 
A postal will bring you a copy. 


New Process Raw Hide Co. 


164 Federal St.; San Francisco, 105 Maia St.; Cleveland, Ohio, Citizens Bidg.; 
Norfolk, Va., Atlaatic «nd Plume Sts.; Piltsburg. Pa., 1201 Westinghouse Bidg.; 
Detroit, Mich., 75 Bate 


Syracuse, N. Y. 


Multipolar D. C. Motors and Dynamos 


of the superior sort—we make them. In every detail 
high grade machines that sell at a medium price. We 
know they are mighty good machines and we can con- 
vince you. We also make a 


Portable 10° Electric Sensitive Drill f 


blaz for bench use. Plugs into any lamp socket. Weighs 
100 pounds, takes drills up to % inch. For 110 or 
220 v. D.C. Five speeds, 500 to 2,000 r.p.m. 
Better get our circulars. 


BARTZ, WYGANT & BROWN 


HORNELLSVILLE, N. Y. 
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N. E. MOTORS 


DYNAMOS 
STORAGE BATTERIES Pest in the world 


Write for Catalogues and Prices 
THE NEW ENGLAND MOTOR CoO., 
Lowell, Mass. 


BALL BEARINGS 


From 1-3 H. P. to 22 Ton Armatures 


THE HESS-BRIGHT MFG. CO. 


245-7 North Broad St., Phila., Pa. 


‘La Toujours Pret” 
Stands almost any amount of rough usage without decrease 
| in efficiency. Requires mighty little attention—a little oil 


WPS 


A BLACK QUICK DRYING PROTECTIVE VARNISH FOR TELEPHONE, TELECRAPH, occasionally, that’s all. 
CTRIC LICHT AND SICNAL SYSTE 


NOT AFFECTED BY HEAT OR COLO. RESISTS WATER AND NEVER Bi BECOMES BRITTLE Made for small power service, such as operating musical 

Aust: Fouk ohaidh ha WANY instruments, sewing machines, dental drills, etc. Made up 

> T ANDARD VARNISH WORKS very attractively. Sizes 1-20 to 1-6 H.P. Ask for our 
eee NEW YORK, 7 circulars. 

cat cal tera We are also agents for the Sun Porcelain Specialties, 

which include high-grade Porcelain Insulators, Cleats, 


Knobs, Rosettes, Receptacles, etc. 


Chas. A. Thompson Co. 


39 Cortlandt Street 5%- New York 


IN WRITING TO ADVERTISERS PLEASE 
MENTION THE AMERICAN ELECTRICIAN 


DIRECT-CONNECTED = 
GENERATORS & 
From 80 to 500 Lights. ae 


EFFICIENT, ECONOMICAL, RELIABLE, COMPACT. 


Before baying get our prices. 
e can save you money, 
Send for new Catalog. 


ENCBERC’S Price as shown 
Electrical amd Mechanical Works $7.50 
ST. JOSEPH, MICH. 
Without hand 
a = Power $4.50 
Rawhide Belting Sold by all 
For Motor and Dynamo Belts cag A Dealers 
RAWHIDE PINIONS E =) This is the best designed, best constructed, most dur- 
ANE PINION. BLANES Wy able and efficient machine of its class. It has been on 
CHICACO RAWHIDE MFC. co. i! the market since 1894, and has been gradually developed 


79 OHIO STREET CHICACO, ILL. NI to its present high standard. Send for bulletin. 


E N THE ELBRIDGE ELECTRICAL MFG. C0., 


Elbridge, N. Y., U. $. A. 


GAS ENGINE GENERATOR 


Steady light from an 
Ordinary Gas or Gasoline Engine 


Not a makeshift, but a specially 
designed machine with bearings 
amply heavy to support balance 
wheel without a third bearing. 


ROCHESTER ELECTRIC MOTOR CO. 


50-56 COMMERCIAL STREET, ROCHESTER, N. Y. 


WKILE FOR BULLETIN c2 
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PH 
of CINCINNATI 


Needs no introduction. 

But let us remind you that Triumph 
Steel Frame Meters just fill the bill 
for every kind of motor drive. 

Descriptive Bulletin “A 261° sent 
on request. | 


B @ ' 
Triumph Electric Gompany, 
Main Office and Werks: Cincinnati, Ohie, U. S. A. 

New YorK: 39 Cortlandt St. CuicaGo: Tribune Bldg. 


Sranchea in ali large eities. 


Motor-driven Punch. 


WHEN WRITING TO ADVERTISERS PLEASE MENTION 


AMERICAN ELECTRICIAN |33 e eee 


ARMATURE DISCS 
A Variable Speed ae Send for price list of sizes carried in stock 


Gee and 
BUFFING 
For Alternating Current 
= 1 Six speeds from 800 to 3800 R. P.M 


2 Full strength of Motor on all speeds. 


3 Ends of spindle independent of cach 
other. 


4 Chucks held firmly, yet are quickly 
and easily changed. 


5 Change of speed easily made by 
shifting the belt without stopping 
the Motor. 


Send for our New Booklet No. 144A. 


The Holtzer-Cabot Electric Co. ce Eoaea 9 Hunt Street, 
Boston (Brookline) Mass. i Wilson & Smith, B83: WORCESTER, MASS. 


-397 Dearborn St New York, 143 Liberty St. Cold Punched Nuts a Washers for all purposes 
Chicago, 395:397 ea Philadelphia, Real Estate Trust Bldg. 


HERE ARE THREE COMMUTATOR BARS 


and the mica segments between them. They are drawn large so 
you can see the effect of a turning tool dragging the copper over 
from segment to segment, as shown. If you have ever turned 
armatures, you know this. You have spent hours picking out 


COPPER 


MICA the scales. 
The Jordan Commutator Truing Device cuts with a wheel. 
It cuts cleanly, and positively does not drag over the copper. 
It cuts just enough to true the commutator, and no more. It 
does not gouge or catch; it does the work and does it while 


MICA 
. the machine is operating. 


JORDAN BROS., 72 Beekman St., N. Y. City. 
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Fort Wayne Electric Works 


MANUFACTURERS OF 


a. “Wood” Systems 


JUST 
MOTORS/@ 


Write for Bulletin 1036-E 


' Type E Form 1 š E i 
Type E Form 1E : 
aa “Mai in Office & Factory n Offices 
ew ror 


ado, Ill. 
Boston, Mass. 8 racuse, N.Y. 86. Louis, Mo leago. and Rapide s. Mich, 
‘Aelante. Ga. Pittsburgh, Pa. F 0 } í Wa ff @, In d St. sal ad nn. Cincinnati, Ohio 
Philadelphia, Pa. J 


San andino. Gal. 


IT IS FOR YOU 
TO DECIDE 


But if you want 


QUALITY 


investigate the 


Century 


Brocksmith Dynamo Castings 


Complete Experimental Out- 
fits comprising 
Dynamo, Motor, Dynamotor, 
Motor-Generator, 
Single Phase Rectifier, 
A. C. Generator, etc. 


Single-Phase 
Motor 


Send for Catalog No. 17 
PARSELL & WEED 


129-131 West 31st Street, New York City 


And you will find it. 
Ask for Bulletin No. 4 


CENTURY ELECTRIC CO., St. Louis, Mo. 


for Family 
Emerson Motors Sivar Machines 
Practicable Durable 
Satisfactory in every way 


The Emerson Drophead Outfit is readily attached to either drop 
head or box type machines; motors made for alternating or direct 
current. Not a toy or a makeshift. A useful motor application. 


Emerson Motors are out of the way under the table 


Prompt Shipments for The Emerson Electric Mtg Co. 
the Xmas Trade St. Louis, Mo. 136 Liberty abel New York 
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Wagner Electric Mfg. Co. 


This equipment includes 6-150 K. W. oil 
filled, self-cooled, and 6-370 K. W. oil filled, 
water cooled Wagner Transformers. -These 
transformers operate at 375 volts to 27,000 
volts, 25 cycle. 

We have been building transformers of 
large capacity for high potential long distance 
transmission since 1891 and in fact we are 
pioneers in this line. 

The unqualified success which has attended 
the use of our transformers, has given the 
Wagner Company recognized standing in 
this line of manufacture, 

We will be pleased to bid on your require- 
ments in this line of transformers, and: are 
particularly anxious to get in touch with 
stations on work requiring a high degree of 
oe skill. 


Main Station Scioto Valley Traction Company. 


Main Office and Factory, ST. LOUIS, MO. 


Ke) Sales Offices: 
TA, GA., 1422 N Bldg. CLEVELAND, O., 803 New England Bldg. PHILADELPHIA, PA., Real Estate Trust Bldg. 
BOSTON MA ASS., Journal Bldg. DA TEX., D Duncan- ‘Hobson Elec. PITTSBURG, PA. 1713 Farmers’ Senk Bldg. 
CAGO, ILL., 1625 Marquette Bide, DENVER, COLO., rss Ar St. PORTLAND, ORE., McKay Bldg. 
CINCINNATI, O., 1002 Young Men’s Mer NEW YOR hitehall Bldg. SAN FRANCISCO, AL, 417 Rialto Bldg. 
Lib. Bld EW ORLEANS, LA .. 433 Carondelet St. 
WRITE E OR BULLETINS 


Lighting and Motor Transformer Bulletin No. 72-D. Large and High Tension Transformers Bulletin No. 64-D 


$$ $4 


can make 


T 
Dollars grow 


CONSTANT AND VARIABLE 


SPEED MOTORS 


where only cents are gathered 
now. Do it by reducing the cost 
of making the things you sell. 
How? Automatic Machinery 
will do the trick. If you make 
any article with several parts to 
be assembled and make less than 
50,000 per day, you lose money. 
No cost to you if we can't. 

Send a sample of what you 
make and we'll be definite. 


Burke Electric Company 


Lessee of 
The Keystone Electric Company 


Manafaciarers of 


Direct and Alternating Current Machinery 


Main Office and Works, ERIE, PENNA. 


OTHER SALES OFFICES: 
New York, 26 Cortlandt St. Pittsburg, Park Bidg. 
Chicago, Maural-Kreutzberg Oo., Fisher Bidg. 


C. H. M’Giehan & Co., 


11 Broadway: New York. 
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mith 


Improved Damper Regulator 


Economical, Simple and Durable 


Will move from open position to fractions thereof, and remain 
at rest, changing slightly either way, with the varying steam 
pressure. No water connection. 


We will send one on APPROVAL in 


competition with any other make. 


Send for Complete Catalogue of CURTIS ENGINEERING SPECIALTIES 


MANUFACTURED BY 


JULIAN D’ESTE COMPANY 


25 Canal Street, Boston, Mass. 


STEAM TRAPS—Return 


We would especially call the attention of the Steam Heating Trade 
Engineers and Steam users generally to the fact that this mproved 
Return Steam Trap will not only remove the condensed water from 
steam-jacketed cylinders and from steam separators using high pressure 
steam, but will also return the same water into the boiler direct with- 
out the aid of a pump or the steam loop; and they will do this from 
systems working under varying pressures, from 100 to 200 unds, 
returning the water at temperatures from 212 deg. to over 380 deg. 
There is no question about the practicability and efficiency of these 
traps. Thousands of them have been made and sold during the past W 
32 years. Class A Return Trap. 


k = 


M'f'd by Tne ALBANY STEAM TRAP CO. FISAN Ny. 
FREDERICK TOWNSEND, Pres. JAMES H. BLESSING, Gen. Mgr. 


Elevating, Conveying. Power Transmission, Screening, Crushing Dredging, 
Rock and Coal Drilling, Coal Cutting, Hauling and Washing Machinery, 
OUR CATALOGUES ARE YOURS FOR THE ASKING. 
SS ee ee! 


TheJEFFREY MANUFACTURING CO., Columbus, O., U.S.A. 


Excellent Through Train Service to all points North, West, 
and Northwest, via The Chicago & North-Western Ry. 


THE OVERLAND LIMITED 


A magnificent electric-lighted train, less than three days Chicago 
to San Francisco, daily. 


THE COLORADO SPECIAL 


One night Chicago to Denver. Only two nights to Denver from 
the Atlantic seaboard. 


THE NORTH-WESTERN LIMITED 


An electric-lighted daily train between Chicago, St. Paul, and 
Minneapolis. 


THE DULUTH-SUPERIOR LIMITED 


= sO electric-lighted train to the Head-of-the-Lakes, 

aily. EAC 

Through trains Chicago to Cedar Rapids; Des Moines, Mason City, 
Sioux City, Council Bluffs, Omaha, The Black Hills, Denver, Salt 
Lake, San Francisco, Los Angeles, Portland, St. Paul, Minneapolis, 
Duluth, Superior, Ashland, and the Iron and Copper Country. 


W. B. KNISKERN, Passenger Traffic Manager, CHICAGO, ILL. 


N, -W. 583 


LUNKENHEIMER “DURO” 
BLOW-OFF VALVE 


RENEWABLE 
REVERSIBLE DISC 
SELF-CLEANSING 

SEAT 


If your local dealer 
cannot furnish 
them, notify us. 


THE 
LUNKENHEIMER 
COMPANY 


Largest manufac- 
turers of high-grade 
engineering spe- 
Glatties in the worlds 


General Offices 
and Works 


CINCINNATI, OHIO, 
US. A i 


a. 
ndt St. 7 A E'L 


LEATHER GOODS FOR LINEMEN 
Send a 2c. stamp for 48-page catalogue. 


MATHIAS KLEIN & SONS, 5° Yet Yan Barenst., 


A Pocket Tool “hest 


9 Tools in One 


Devine Wonder Knife 


Invaluable to mechanics, electricians 
or for any tinkering around th 
house. Has a hundred uses. 
Strong and durable. Built as 
substantially asa locomotive. 
Weight same as ordiaary three-blade pocket 
knife. Blade, 85 carbon cutler’s steel. Other 
strong tools as follows: 


e 


Leather Punch Swedging Awl 
Wire Cutter Wire Pliers 
Alligater Wrench Hoof Hook 
Serew Driver Screw Bit 
AGENTS WANTED. Sells on sight. Remit price for samp, 
Money back if not satisfied. Price, $1.25 each, prepaid, 


DEVINE SPECIALTY CO., Indianapolis, lid. 
69 Baldwin Block, Ref., Columbia Nat. Bank 


When writing to advertisers please mention 
AMERICAN ELECTRICIAN. 


TO ANY ENGINEER 


A Cresby, Tabor er 
American-Thempsen 


Indicator 


also 500 other things, including every arti- 
cle, tool or device any engineer may want. 
For free premium list and. full particulars 
regarding this remarkable offer, fll out and 
mail the coupon below to 


France Packing Go., Ine, 


STATE RD. TACONY, PHILADELPHIA, PA. 
Manufacturers of 

Metallic, Fibrous and Sheet Packings 
Sirow kp Seder TEAR OFF HERE............. 
France Packing Co., Inc., 

Philadelphia, Pa. 

Gentlemen: 

Kindly send me premium list and full 


particulars regarding indicators and other 
articles you are giving away. 


(Give complete address.) 


Give the highest efficiency. They 
Thousands of horse-power in use STEAM SEPARATORS, 
MABE IN STEEL OR CAST IRON TO SUIT CONDITIONS Write for our Guarantee 


SUPPOSE YOU WERE CALLED FOR AN EXAMINATION AEE 
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and purify it better than any other. 
LIVE STEAM R 
THE HOPPES jézs.vater PURIFIER 
does the work without chemicals 
E A ae amet OIL ELIMINATORS 
HOPPES MFC. CO. made in all sizes to meet 
For a License, today, where would you stand? Would you pass or not, in your own mind? £ -3 Sg 
A Good Prime Move on your part is to get busy with a copy of Spang ED. b EIS S x Ze \ 


Spangenberg’s Steam ana Electrical Engineering Irem A 
Which contains nearly 700 Pages of the knowledge you will have to have to LL ECTE, L, AL ae < 
ass a successful examination. $3.50. Money back if not satisfied. a a 
WMIMBING 8 
Pn en re err ng i 3 only book 


CUT OUT AND MAIL TODAY. 
GEO. A. ZELLER BOOK CO., 87 S. 4th St., St. Louis, Mo. 

ever pub- 
lished contain- 


I accept your offer to send me, express prepaid, one of 
Spangenberg’s Steam and Electrical Engineering 
ing 1035 Questions 
and Answers with 


Price $3.50, and enclose $2 as first payment. The balance, $1.50, I 
agree to remit in 50-cent monthly installments, money or express or- 

ilustrations spe- 
cially drawn for this work 


HOPPES warer HEATERS j a 
and without cost. No experiment. 
EVERY PART OF (HE HEATEK ACCESSIBLE | 6} Larch St., Soringfield, Ohio, U. S. A. an ee 


der, or stamps. 

Name so STDS Tah weed bw ds 46990 0S Se Wears OUR Re RUA NS RRR EDIE 
Street or Box NGS aseeni neen SU La wand bd sdce Ra bad BIOS wa kee ee ela 
City BOM Statea nE ase tesiieneseddervadawtasaaea wine 


REPAIRS FOR PIPE LEAKS 
CLIMAX STEAM JOINT CLAMPS 


THE OTIS 7 

Sal rua? TUBULAR FEED Made of AN: \ ~ í N Thousands 
OIL SEPARATOR M | =S ae EEA 
AND PURIFIER A AJ A 


scum WITH SEAMLESS. 
BLOW OFF BRASS TUBES 

is the only heater that has @ 
cool settling chamber and 


is guaranteed not to get foul A permanent repair for pipe joints 
with scale, and that will oone» ——— 


tinue to heat as hot after MODEL FLANGE CLAMP 


Every- 


where 


years of constant use as 
when new. This is the only feed Aa, 
water heater that has an oil sep- "a i A i 
arator that is at all times This 

surrounded by the coool AA S \i 

feod water when it first should _ EAN Py : ç for all 
enters the heater, and is Ji be 
guaranteed to extract interest > Biss Ay y sizes of 
more oll from exhaust we CY $ 

steam than can be extracted by NT Flanges 
any other device in the market. MEEN ; z 

This heateris guaranteed te aa 


give perfeot satisfaction To stop leaks between flanges 
or the manufacturers will pay ` 


al! cost of placing and remov- EMERGENCY PIPE CLAMP . 


ing, also freight both ways. 
SHOWING 
OUR LINE OF 
CATALOG «De MONEY SAVERS 
Heater Co. Dials 


To repair splits and rust holes on pipes 
{6 Norfolk Ave., 


BUFFALO, &. Y. | JAMES McCREA & CO., Mfrs. 
i 68 W. Washington St. CHICAGO 


WATER 


FOR PRICES ARD SEND FOR 


The Stewart ee 


DECEMBER, 1905. ] 


NOT WHAT YOU EARN 
BUT WHAT YOU SAVE 


is the Profit. 


A Stilwell Feed-Water 
Heater 


Saves the heat in the exhaust 
steam, and, therefore, coal. 


Saves pure distilled water for the 
boiler. 


Saves the boiler from hammering 
and dosing to remove sediment, 
since it stops the sediment outside. 


Saves it from injury by cold wate 
and : 


Saves boiler cleaning and repair 


bills. 


Save money and save yourself from 
trouble by getting our Book “A E” 
on Boiler Economy. Sent when 


asked for. 


The Platt Iron Works Co. 


Successors to the 


STILWELL-BIERCE @ SMITH-VAILE CO. 


DAYTON, OHIO 


Builders of PUMPING MACHINERY, WATER 
WHEELS, AIR COMPRESSORS and POWER 
PLANT APPARATUS 


AMERICAN ELECTRICIAN 


OCHRANE Steam Separators save steam 
—coal—money. 

They supply your engines with dry steam 
—which is more eco- 
nomical when used 
expansively than 
steam containing 
moisture. 

You get better cyl- 
inder lubrication, too, 
because water in the 
steam washes the oil 
from the surfaces of 
the cylinders and pre- 
vents thorough and 
economical lubrica- 
tion. | 

Besides being thoroughly efficient in taking 
moisture out of steam, Cochrane Steam Sep- 
arators take care of the large flushes of water 
whenever these come. Engine insurance of 
this kind is important, though the rzsuitant 
economy from securing dry steam pays for the 
separator and pays for the insurance. 

Shall we send you our Catalogue I-S? 


HARRISON SAFETY BOILER WORKS 
3124 North 17th Street, - Philadelphia, Pa. 


When in Doubt 


Pretty 
| nearly 

all the prob- 
lems that come 
up in a power plant 
are met and solved in 


Tulley’s Handbook on Engineering 


It tells how to figure the safe working pressure of 
boilers. How to calculate horse power of boilers and 
conduct boiler tests. : 

It explains the setting of engine valves, the operation 
of dynamos, motors, air compressors, refrigerating 
plants, and everything of this nature. 

It contains 970 pages, has 400 illustrations and is 
handsomely bound in leather. 

A money order for $3.50 will make a copy yours, and 
you will find ît a mighty good investment. Fifth 
Edition just out. Thoroughly revised and right up 
to date. 64-page circular sent free. 


HENRY C. TULLEY & CO. 


710 Wainwright Bidg. ST. LOUIS, M0., U. S. A. 
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THE RESULT OF 20 YEARS’ EXPERIENCE 


HERE are two kinds of economy. The first wouldn’t buy a boiler tube cleaner—would go on 
making steam in scale covered boiler tubes in spite of the strain on the boiler and bank ac- 
count. One-sixteenth of an inch only, adds 15% to fuel bill. All this to save the price 

of the cleaner. The second does buy tube cleaners and buys the Weinland because that has proved 
its superiority over all competitors. 

We sell or rent Turbine or Power Cleaners, or Clean by contract, if you prefer that way. Write 

us also about Lagonda Tube Cutters, Damper Regulators, Reseating Machines, etc. Dollar savers 
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The Liberty Turbine Cleaner 


Pays for itself the first time it cleans your boilers. 


Are you sure your boilers are clean? 

The fact that you use a light Turbine Cleaner and pass it through the tubes at frequent intervals, is no 
indication that the scale is removed. Other types of machines ride over the scale, whereas the Liberty re- 
moves it down to the iron, polishing up the tube and leaving it in as good condition as it was when the 
boilers were new. 

The Liberty is the only Cleaner in existence that will do this. 

One-eighth of an inch of scale means fifteen per cent more coal to evaporate the same amount of 
water as compared to clean tubes. 

Liberty Cleaners are sent to responsible parties on trial. 

In the end it is the cheapest Cleaner in existence. 


WE ALSO MAKE THE ‘‘FABER’’ BLOW OFF VALVE 
“IT WASHES IT’S FACE” 


Liberty Manufacturing Compan 


3805 Susquehanna Street, PITTSBURGH, PA., U. S.A. 
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STOKERS y 


Automatic Smokeless Self-Cleaning 


Green Traveling 


Link Grates 


GREEN ENGINEERING CO. 
CHICAGO 


Exclusive Foreign Ageats: ALLIS-CHALMERS CO., Chicago; lii., and 530 Salishary 
House, Loadoa, Eagien 


3200 H.P. AT ST. LOUIS OnLine FAIR 
Sead fer oar new Catalogue 


Do You Want Our Catalogue 


or 
Q © 
| . Engineering Books? 
Injector \ WH | WRITE FOR IT 
A \ We Can Supply Any Engineering Book Now ta Pri 
Troubles ý i N i Tosca Us Your Inquiries, y i 


McGraw Publishing Company 
114 Liberty St. NEW YORK 


FREE 


ere » CATALOGUE OF 
To. 7 INDICATORS, reducing wheels 
k oe 5 animeters, separaters and 
other steam specialities, 
Address 
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Lipplacott Steam Specialty 
& Sapply Co. 
Newark, N. J. 


-Water Tube Boilers 
E. KEELER CO. 


WILLIAMSPORT, . PENNA. 
NEW YORK PHILADELPHIA 


WILKESBARRE PITTSBURG 
CHICAGO SAN FRANCISCO 


Established 1865 
Ask for 1905 Catalog A 


Made i fe, can ada 


Penberthy. Injector Co, Ltd. Penberthy Injector Co. 
Windsor, Ont. Detroit.U.S.A. 


BABCOCK & WILCOX 


Steam 


á | Superheaters 
BOWERS”) 


x ey st eg BOOK “STEAM” 


ATLANTA, GA, 


Adapted for installation with 
Babcock & Wilcox boilers without 
change in boiler setting. 


1027 EMPIRE BLDC, 


ICAN MEXICO CITY 
m ANO BLOG. . ephe 
Ir SBURGH . —— SS HAVA BA 
FRICK BUILDING. ___ ape Ale Aaby ler LA HAVANA 


SAN FRANCISCO DENVER. Cot. | 
63 FIRST ST. 1421 FIFTEENTH ST. * 


The Babcock & Wilcox Company, 85 Liberty Street, New York, will send an illustrated 
book on ‘ STEAM,” to all interested, upon application. 
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THE ECONOMY OF STEAM 


is an important problem in every power plant. The cost of fuel is 
generally the largest item of expense and every pound of steam that 

„is saved is made apparent in the coal bills. 
A direct saving can be effected in most plants by using steam for 
various purposes at pressures less than the boiler pressure and for 

_ å this service Davis Pressure Regulators are designed. 

ig ~ By their use any high initial pressure can be reduced any amount, 
and when once set to the desired delivery pressure they will automati- 


N cally maintain that pressure constant irrespective of any fluctuation in 


i 7 the initial pressure 
| f | They are simple in design, being constructed of few parts and 
f 


have no springs, diaphragms, packings or toggles to get out of order 
or fail at inopportune times. 

They are made for long, hard, continuous service and have estab- 
lished just such a reputation in the many years they have been on the 
market. 

i We want you to become familiar with the merit of these Valves 
—to determine their value by actual service tests—and we are willing 
to take all the chances. 

To responsible concerns we will send a Davis Pressure Regulator 

À free on trial with the understanding that it will be paid for if found 
w entirely satisfactory after having been fully tested, or returned at our 
expense in the event of a failure. 
We guarantee our goods and have confidence in them or we could not make such a liberal offer. 
Our guarantee means something. It means we are responsible for the proper and satisfactory performance 
of DAVIS VALVES. 
We also make Back Pressure Valves, Steam Traps, Exhaust Relief Valves, Damper Regulators, and 


other power plant specialties which are sold on the same liberal basis. 
For Sale by Jobbers Everywhere. Send for Complete Catalog. 


G. M. DAVIS REGULATOR CO., 151 Milwaukee Ave., Chicago 


NEW YORK BOSTON SAN FRANCISCO 
123 Liberty Street 104 High Street Rialto Bidg. 


CENTRAL STATION HEATING 


THE HOLLY SYSTEM 
THE METER SYSTEM 
THE ONLY SYSTEM 


\ THE BEST SYSTEM 


“We Can Prove It” rt 


Write for Story of District Steam Heating 


American District Steam Co.. 


LOCKPORT, LAA ; ee CHICAGQO,ILLS. 
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HIGH - GRADE CORLISS ENGINES 
ALL TYPES AND SIZES 


Se ps. DIRECT CONNECTED 
pee A ant T 


e S 


LIGHTING and RAILWAY 
ENGINES A SPECIALTY 


Write for Estimates 
THE C. &. G. COOPER COMPANY 


MOUNT VERNON, OHIO 


I- © - = . > t a k A 
New York Philadelphia Boston Atlanta Charlotte, N. C. New Orleans 
1430 Bowling Green Building 820 Drexel Building 411 Weld Building Candler Bldg. O. A. Robbins 217-231 Gravier Street 


1; Pri THE MIETZ & WEISS 
ae eepe ETRE sanoa QUT, ENGINES marine 


passing. The last two or three years of 
Operated by Kerosene Oil, Fuel Oil or Distillate 


experimenting with the unreliable waste- 
ful kind has done the work. The false 

Cheapest, Safest and most Reliable Power 
on the Market. 


economy of it has been clearly shown. The 

sound business sense of the power-using 
Oil Engines and direct 1 to 75 H. P. coupled generators 
for Blectric Lighting and Power at ic. per K. W. Hour. 


world is reasserting itself. The reputable 
manufacturer who has withstood the temp- 
MANUFACTURED BY 
Aug. Mietz Iron Foundry 


tation to sacrifice quality to price is again 
“o 
JTTO GAS ENGINE WORKS, Phila, Pa. and Machine Works 


coming into his own. tto” sales are 
128-138 Mott Street, NEW YORK, U.S.A. 


doubling and ‘ “Otto” quality is in demand. 
| STAN DA R D OF E WORLD Catalogue Dept. 43. Gold Medal St. Louis, Mo. 


ARMINGTON @ SIMS ENGINES 


Send for it. 
All Speeds Automatic Cut-off 


High duty Groshon type Steam Pumping En- 
gines. For municipal and commercial purposes. 
SECOR KEROSENE OIL ENGINES 


For electric lighting and all power purposes. In 
operation at showroom, 126 Liberty St, N. Y. 


MARINE ENGINE @ MACHINE COMPANY 


Works, Harrison, N. J. New York Office, 126 Liberty St. 


DIESEL ENGINES 


Operating on CRUDE or FUEL Oil 
Suitable for Direct or Belt connection 
to D.C. or A. C. Generators. 


GUARANTEED Fuel Consumption 
(24 Gal. per 100 K.W. hours on variable load 


For further information address 


AMERICAN DIESEL ENGINE CO. 
Il Broadway New York 


74. AMERICAN ELECTRICIAN [Vor. XVII. No. 12. 


Engine-Building Ethics 


FLEMING 


HARRISBURG 


ENGINES 


Sterling Qualities - - - Increased Business - - - 7 


D IT PAY to manufacture a Sterling unadulterated 
engine ? 

WE THINK IT DOES, although it can hardly be said to 
bring the largest margin of profit. Volume must be had. 

BY USING THE VERY BEST, in both materials and mechan- 
ical skill, we have gained a REPUTATION for service that 
has done more to increase our Engine Business han the 
somewhat lower prices of inferior productions could ever accomplish. 

FO. PROOF THAT QUALITY PAYS, no stronger evidence is needed than the fact that our 
business is now three times the size of 1897, and our plant has been operating DAY 
and NIGHT for nearly NINE YEARS to keep pace with demand. 

YOU WILL NOT FIND THIS THE CASE where the low-priced policy prevails, and this is 


a matter in which both you and we are interested. 


BRANCH OFFICES 


HARRISBURG *°s"macune WORKS ee 
| Harrisburg, Pa., U. S. A. ; _ | PRINCIPAL CITIES 


pole el eet les ee aes ste Al iy fee N10 Al ay eT a age te Talay 


Hamilton Corliss Engines 


-—_and———__ 


Hamilton-Holzwarth Steam Turbines 


1000 Kw. Hamilton-Holzwarth Steam Turbine direct connected 
to 1000 Kw. Alternating Current Generator. 
These turbines are built in sizes up to 5000 Kw. capacity. 


Send for Catalogue I. 


The Hooven, Owens, Rentschler Co. 


Principal Offices: Hamilton, Ohio 


Sales Offices: 
New Y Cortlandt St.. St. Louris, 1316 Chemical Bl Pittrssuac, 716 Empire Bidg.. 
CRIADO, 1127 Maraete Pi Bidg.. ATLANTA, 403 Equitable bies.: San Francisco, C. C. Moore & Ce. 
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Murray Corliss Engines Save Steam 
STEAM IS COAL AND COAL IS CASH 


gine on exhibition and office in The Bourse, Philadelpale. 


MURRAY IRON ee COMPANY, sur 


incorporated Feb. 1, 1870 


LINGTON, IOWA: 


There’s Not a Useless Part in the Construction of - 
Buckeye Engines 


Look at this section of our Tandem Compound Cylinders. 

It gives the impression of being cleared for action and it is. 

There’s not another high-class engine built that is as simple and as free 
from complications as the Buckeye. 

This simplicity makes for that Reliablity which should be the first con- 
sideration in all Electric plants. 

Those who fear the intricacies of a “‘Compound”’ should get our catalogue. 


Buckeye Engine Co. 


104[Franklin Street Salem, Ohio 
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SKINNER ENGINES 


You frequently hear of “self-oiling” engines melt- 
ing out boxes and cutting guides and cross-heads. 
Why? Because the same filthy, hot, impure oil is 
simply splashed about the engine, no attempt being 
made to filter and cool it. Such engines are “self- 
grinding,” not “self-oiling.” Reason for existence— 
cheapness. The Skinner Automatic Oiling System 
is different—it costs something to make, and we. 
charge you something for it. But you get your 
money back many times over. ` 


SKINNER ENGINE CO. 
Erie, Pa. 


Slide-valve simplicity and speed, combined with Corliss 
economy, has been attained in the 


Atlas Four-Valve Engine 


The two inlet valves and two exhaust valves are worked 
by two separate eccentrics in perfectly straight lines with- 
out off-sets, cardan joints or other power-wasters and with 
none of the binding strains of rocker arms. 


Connected to Generators of standard makes, Note on the picture the entire absence of wrist-plates, 


forming compact, durable and efficient outfits. 
You buy the Generator and the Engine, making 


your own attachment, or ‘ ; i 
f : economy in coal and economy in first cost of electrical ap- 
Order the Generator shipped to us and we will pititi 


connect and test the outfit. ; 
Catalogue 171-A for the asking. .§ Why . 
AMERICAN BLOWER CO., Detroit i 


W YORK CHICACO ATLANTA LONDON 


dash-pots, releasing gear and other complications. The 
valves are placed directly in the heads, reducing clearance to 
a negligible factor. All this means economy in attendance, 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
p Steam Turbine Centrifugal Pumps 
* Electro-Motor Centrifugal Pumps 


SEND TOR CATALOGUE. 


REPRESENTATIVES : 
D'Olier En; ineering Co., - - New York City, Philadelphia, Pa. 
Chas. Garrisun, - - Boston, Mass. 
The Turbine Engineering Co., - - New York City, Chicago, Ill. 
Denver Engineering Wu:.8 UO, - - - Denver, Col. 
Florida Electric Co., - - - - - Jacksonville, Florida. 
Dravo. Doyle & Co., - - - - - Pitteburg. Pa. 
Geo. P. Dravo, - - - - - - - Muilwaukee, Wis. 
Chester B. Davis, - - - - - Dallas, Texas. 
Joshua Hendy Machine Works, - - - San Francisco, Cal. 
Kilbourne & Clark Co., - Seattle, Wash. 


DE LAVAL STEAM TURBINE COMPANY 
DE LAVAL-SIROCCO BLOWER SET, 150 H.P. Works and Sales Offices, TRENTON, N. J: 


DECEMBER, 1905. ] AMERICAN ELECTRICIAN 77 


1 reer [3544551554520552 4244240404404 SSSesessrrssssssssssstssisiesseseeesieetestiset sesrriisesibiitbibiliiissiiibi 
REATI TT E ITET IIP EA ILLITE ITTEN tni diag stitit 


Tested by Profs. Carpenter and! Diederichs of Cornell 
University, these engines showed an economy of 277 
pounds per I H.P., non-con- 
densing, the best showing ever 
made by engines of this type 
and size. Full report of tests, 
showing other merits, sent on 
request. 
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REEVES ENGINES 
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Reeves Vertical . . 
= Cross Compound Engines 


A 10% x 20x 14 Reeves Com- 
pound Engine showed an econ- 
omy of 17% lbs. per I H.P., anda 
mechanical efficiency of 96% p.c. 
Reeves Engines from stock can 
repeat this performance in your 
plant every day. Investigate. 


Reeves Engine Co. 
89 Liberty St. - - - NEW YORK 


Phila.: 2220 Land Title Bldg. Tel. 2198 Spruce 
Chicago: Ellsworth Bldg. Tel. 5060 Harrison 
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The choice of the Man at the Throttle. 


IDEAL ENGINES 


Write for “There are Reasons.” 


A. L. IDE & SONS, 


1304 Marquette Bldg............. Chicago 
Works and General Office, Springfield, TIL 


The Vilter Manufacturing Co. 
847 Clinton St. 
MILWAUKEE, WIS. 


Builders of 


IMPROVED CORLISS ENGINES 


- of the Girder or 
Heavy Duty Type. 


Refrigerating or Ice Making 
Machinery. 


Cut opposite represents a Single-Cylinder 
Heavy-Duty Engine. 


me SHEPHERD 


is the result of many years of labor and experiment along scientific 
lines by expert engineers. Every feature that tends to economical 
operation has been carefully tested before being embodied. 

You can’t afford to ignore the “Shepherd” if you are in the market. 


We Build Engines of 
all sizes for all service. 


delphia, Pittsburg and Chicago. 


Shepherd Engineering Co. Franklin, Pa. Brartches: Boston, New York, Phila- 


WE MAKE AUTOMATIC 


ENGINES 


of 10 to 50 h. p., with finest Governing System, and will 
guarantee best possible regulation, with highest economy 
in steam. Also Build Plain Slide-Valve Engines and 


BOILERS from 3 h.p. up. 


Pamphlet with full information, by stating wants and 


addressing 


James Leffel @ Co., 


Box 131. SPRINGFIELD, OHIO, U. S. A. 


‘““CLADIATOR’”’ Bice Posceseen is the cheapest and 
best Ring Packing 
“SG on the market, be- 


cause— 
Our method of making them in steel dies under hydraulic pressure enables us to turn them 
out more rapidly than others; in addition—they’re more solid—last longer; and, again, they're 
made to measure; result—perfect fit—no time lost—no burnt fingers. 
Send for prices. We know they will interest you. 
NEW JERSEY ASBESTOS CO. CAMDEN, N. J. 
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THE BALL ENGINE CO. 


ERIE, PENNSYLVANIA. 


HICH GRADE, HORIZONTAL AND VERTICAL, SIMPLE AND 
COMPOUND, AUTOMATIC AND CORLISS 


Bost oliver St. J nN G i N J S 


an logos adnock Bidg. 


Atl 
ant pike Bidg. 


HORIZONTAL CROSS COMPOUND CORLISS ENGINE 


Saving a ton out of every four tons of fuel 


follows the substitution of an AMERICAN-BALL DUPLEX COMPOUND ENGINE for 
any single-cylinder engine made. There are reasons, too, why you should select it in 
preference to any other compound engine. It occupies no more floor space than a simple 
engine. The only additional working part is the extra piston. If you want an econom- 


ical plant, ask for our catalog. 
AMERICAN ENGINE CO., BOUND BROOK, N. 
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Reynolds-Corliss 
Horizontal Heavy Duty Engines 


Interior View of Power House of The Robt. Gair Co., Brooklyn, N. Y., showing Three Reynolds-Corliss Heavy Duty Engines 
direct connected to Bullock Generators. 


Our standard type of Corliss Engine for Electric Lighting and General Power Purposes 


Built in capacities from 300 up to 3,000 horse-power 


OR SNS ORO et Me 


| PH ATS 
[SBURG S BSE: 
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Bullock Oil-Filled Water-Cooled Transfcrmer Bullock Oil-Fifled Self-Cooled Transformer 
60 Cycle, 170 K. W., 20,000 to 2,300 Volts 


25 Cycle, 500 K. W., 20,000 to 375 Volts 


We build these Transformers of any capacity, for any commercial 
voltage and frequency. 
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DO YOU USE 


SWITCHES? 


It You Do Use Them, Why Not Try 


“Diamond H” 


IN YOUR NEXT INSTALLATION? 


| Hist 
Es ee ee i ee ennnni or 
T; 
(Ne 


-. 


SEND FOR CATALOGUE 


ny 
3 . 
aS 

Àr 


Ne. 220. 5 Amp. S. P. 


No. 221. 10 Amp. S. P. 


An, No. 322. 


Standard Dial Switch. 


dn 


See that this Trade-Mark <t> is on each switch used. 


THE HART MEG. CO., Hartford, Conn. 


Manufacturers of “Diamond H” Switches. 


NEW YORK, BOSTON, CHICAGO, TORONTO, ONT. LONDON, ENG., 
seg Broadway, 170 Summer Street, 167 Se. Canal Street, s2 Adelaide Street W., es Victoria Street, 
WILLIAM TAYLOR. F. B. SMITH. W. P. CROCKETT. C. W. BONGARD. WILLIAM CRICHTON. 
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Pay Day 


What Does It Mean to You? 


No matter what your position may be, whether day laborer or office worker, if you are in 
that discouraged line of men who get the same pittance week after week, year after year without hope 
or prospect of anything better, it’s time you appealed to the International Correspondence Schools. 
Ask them how you can in your spare time qualify for a better position, a higher salary, and a safe 
future. They will make the way so plain and easy for you that your only wonder will be that every 
worker in the world is not following the thousands who have already reached success over this highway. 

If YOU want to get more money on pay day, simply mark and mail the coupon below. It puts 
you under no obligation to do this. Can you afford to neglect your opportunities? 


SS DO: DD SO a de OOS OD: SBD: 9 9: BO 'S'S'O/2 DOO OD OO: O'O58' 9: O'S 'S O29 O OO :O: S'S 9 S'S OOO: O' O'S :O' OOO OC:O'O:9'S 6 6O'9:6 OOS OOO OO 


és INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 1025, SCRANTON, PA. x 
r Please explain, without further obligation on my part, how I can qualify for a larger salary in the position before which I have marked X. -e 
è > 
+ Electrical Engineer Mechanical Engineer Foreman Machinist Chemist Architect E 
R Electric Mach. Designer Machine Designer Foreman Toolmaker Assayer Architectural Draftsman G 
+ Dynamo Foreman Mechanical Draftsman Foreman Molder Metallurgist Structural Engineer G 
+ Electric-Light Supt. Foreman Patternmaker Foreman Blacksmith Illustrator Contractor and Builder + 
+ Electric-Railway Supt. Civil Engineer Sheet-Metal Draftsman Bookkeeper Textile Mill Supt. e 
e Electrician Stationary Engineer Marine Engineer Stenographer Show-Card Writer + 
+ Telephone Engineer Gas Engineer Hydraulic Engineer Civil Service Exams. Ad Writer G 
+ Telegraph Engineer Refrigeration Engineer Mining Engineer Commercial Law Window Trimmer + 
+ + 
e ` 
* Name___ pg — Street and Number a. sa Se ° 
è > 
r 42. ` ® 
a a a ae —_ > State så ‘ 
~ ka 
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OKONITE 
TAPE, 


CANDEE 
WEATHERPROOF 
WIRES. 


1893—WORLD’S FAIR MEDAL., 


Gro. S. Manson, Gen’l Supt. 
W. H. Hoparns, Secy. 
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WESTON Standard 


PORTABLE DIRECT READING 
Voltmeters and Wattmeters 


For 


ALTERNATING AND DIRECT 
CURRENT CIRCUITS 


A Are the only standard portable in- 
yam struments of the type deserving this 
S name. Write for circular and price list. 
Weston Electrical 
Instrument Co. 
Main Office and Works: 
Waverly Park, NEWARK, N. Be 


London Branch: Audrey House, Ely Place, Holborn. 
. Paris. France: E. H. Cadiot, 12 Rue St. Georges. 
Berlin: European Western Electrical, Instrument Co., Ritterstrasse 88. 


NEW YORK OFFICE: 74 Cortlandt Street. 


Rawhide or OaK-tanned? 


Which for your belting? The latter means a smooth, hard sur- 
facé that slips. The former. in Shultz “Sable” Rawhide Belting, a 
surface that clings and pulls and transmits a third more power. 
Free trial offer described in our booklet 15. Get it. 


SHULTZ BELTING CO., ST. LOUIS, MO. 
New York, 111 Chambers St. 


For Indicating 
an Engine 
a “good enough” indicator 
is no good at all 
The Crosby Steam 
Engine Indicator 


is the best that it is possible to 
make. The results of a Crosby 
are certain, and no engineer 
wants to risk his reputation on 
uncertain work 


Boston, 114 High St. Phila., 116 N. 3d St, 


A striking combination of delicacy and strength. 


Crosby Steam Gage & Valve Co. 


BOSTON NEW YORK CHICAGO ’' LONDON 


TWIST DRILLS 
REAMERS, TAPS 
BITS, ete. 

Speeial Teels te Order 


GOLD MEDAL ST.LOUIS EXPOSITION. 


RECORDING VOLT, AMPERE 
AND WATTMETERS 


- make Continuous Record Day and Night. 
end for Recording Pressure Gauge 
atalor’ Recording Thermometers. 

Every Instrument Fully Guaranteed. 
THE BRISTOL CO. Waterbury, Conn. 
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Various ranges. Pocket size, but large enough 
to secure accuracy and a good scale reading. 
Our triple reading Volt-Ammeter will measure 


the pressure of a single cell or that of a 11o-volt 
circuit, besides measuring amperes. 


L. M. PICGNOLET 
80 Cortlandt Street, - NEW YORK 


Lay Your Conduit Systems Properly 


Go to an Expert in that line 


G. M. GEST, 


Expert Subway Contractor 
277 BROADWAY, NEW YORK CINCINNATI, OHIO 


Case sreo Steam Engines 


27025 H. P. 


Unexceiled for dynamo driving. 

Simple, compact, light, large wear- 
ing surfaces, direct action, automatic 
lubrication, pertect regulation. 

Every machine ts thoroughly tested 
under maximum pressure and load. 


Send for Catalogue, Prices, 
Biue Prints or Special Information 


The New Britain Machine Co. 


NEW BRITAIN, CONN., U. S. A. 
135 Broadway, New York 


£ 
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TOOLS OF QUALITY ONLY 


THE CLEVELAND TWIST DRILL CO. 


CLEVELAND 
iliastrated Catalogue on Request 


NEW YORK CHICAGO 


New Bedford, Mass., U. S. A. 


REECE TEN CD HE 
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Morse Twist Drill and Machine Co. 


PIPE TAPS AND REAMERS 


The constantly increasing demand for 
our Pipe Taps is the very best recommenda- 
tion we could have. Special sizes made to 
order at short notice. When a customer 
orders on trial, future orders are sure to 
follow. 
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